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VCHARAC'I;ERISTICS OF THE PERELYUB
OIL SHALE DEPOSIT (RUSSIA)

IlepenioGckoe MecToposkaenue roprouux ciaanne (I'C) pacmomoskeHo Ha
Tepputopuu CapaToBckoit u Camapckoii obGsacTeii B rpaHMIlaX, YCTAHCB-
JIEHHBIX TI0CJIE€ IIPOBEJEHUS MOMCKOBO-OLEHOYHEIX paboT, B X0Je KOTOPBIX
BBEIIBJIEHO YEThIPE M30JIMPOBAHHBIX yYACTKA, PACIIOJIOKEHHBIX B HEIIOCPeZ-
cTBeHHOU OsmzocTu apyr ot apyra: Cesepuuid, IleHTpanbHbIf, HOXHEIHN
U 3amafHbIi. 3amacel CJIaHIEB OllEHEHHI B 4 MipA. T. B pe3yibTaTe uccie-
IOBaTEJIbCKUX pPaboT Mo yCIOoBHSAM 0Opa3sOBaHUA U KOMIIJIEKCHOMY HCIIOJIb-
30BaHUIO paccmaTpuBaeMeix I'C mpexkHue mpexcraBieHud [1—4] o xapak-
Tepe CJAHIEHOCHOCTH, KAa4YeCTBE CJIAHIIEB U IEPCIEKTHBAX HMX HCIOJIb30-
BaHUA OBLIM CYIIECTBEHHO yTOYHEHEI M AOIIOJIHEHEI.

B TEeKTOHMYECKOM OTHOIIEHHM MECTOPOXKAEHHE DACIIOJIOMKEHO B IIpene-
Jax IOro-samagHOW dYacTH DBy3yJyKCKOH BHIaJWHBI, KOTOpad HABIAETCS
CTPYKTYpPO¥ BTOPOTO IOPAAKA U OCJOKHAET I0r0-BOCTOYHBIM CKJIOH Bouro-
Ypansckoil aHTeKIu3bl PyccKo# miaTGOpPMEL.

B cTpoeHHH MECTOPOKAEHHS YYacCTBYIOT IOPOABI Me30-KaWHO30MCKOI'o
BO3pacTa, 3aJjeraminue ¢ OGOJBIIMM IIEPEPBIBOM HaA ME3030MCKHX OTJIO-
JeHusax (pucynxkm 1 um 2). Mesosolickue IOpPOABI, IIMPOKO pacCIpoCTpa-
HeHHble Ha Ilepeno6-BiarogaToBckoi miomiazu, IpeACTABIEHBI HHUMKHE-
TPHACOBBIMH HEDPACUYJIEHEHHBIMH OTJIOKEHUSMHU, CpefHe- M BepXHeIop-
CKMMH U peXXe MeJOBhIMH. HepacujieHEeHHEIE IIeCTPOI[BETHBIE IIeCYaHO-
TJIMHUCTHIE KOHTHHEHTAJIbHBIE OTJIOMKEHHS HUXKHEro Tpuaca BCKDPBITHI
eIUHUYHBIMU CKBAXWHAMHM Ha CEBEPHOM, 3alaJHOM M BOCTOYHOM GiaH-
rax mecroposxaenus. Co crpaTurpadudecKuM HecorJiacueM HHIKHETPHaCo-
BEIE IIECTPOI[BETHBIE ITOPOALI MEPEKPHIBAIOTCA HEPACYJIEHEHHBIMH CpegHe-
IOPCKUMH OTJIOXKEHUAMHM, IPEACTABICHHBIMH II€CYaHO-TJIMHUCTHIMH o0pa-
30BaHUSMU. B cocTaBe BEpXHEIOPCKOI'O OTZAEJIa BBIZEJIEHBI KeJJIOBEHCKUM
¥ BOJIKCKUI fApycel. B npememax Ilepeno6CKOro MeCTOPOMKIEHHUS KeJIJIo-
BeMCKME OTJIOXKEHMS He MMEIOT IIOBCEMECTHOI0 Pa3BUTHA. BOJIKCKHUHE Apyc
HMeeT IIHPOKOEe IJIOIAZHOE PACIPOCTPAHEHME II0 BCEMY MECTODOKIEHUIO.
Ilo xapakTepHO# (ayHe CpeIHEBOJKCKUN MOABIPYC AEJUTCS Ha ABe day-
HUCTHYECKME 30HBLI: HUKHASA (maHaepuesass) — c dayuHoii Dorsoplanites
panderi u BepxHsas (BupraturtoBasi) — ¢ daynoit Virgatites Virgatus.

IlangepueBasi 30HA SBJIAETCS CJHAAHIEHOCHOM ToJie#, cozepkamiei
B rauHax 10 14—17 caoes I'C momuocteio oT 0,1 1o 12 M. B ramHax wu,
0COGEHHO, B CJIaHIAX COAEPIKATCS MHOIOUYMCJIEHHBIE OCTATKH GAayHBI:
aAMMOHHTEI, ABYCTBOPKH, OpaxXMONMOAEI, raCcTPONIOABI, MEJIKHE KOCTOYKH M
yemrysi pel0 — OCHOBHBIE ciarapouiue Kap6oHaToB ciaHueB. MolmHOCTH
naHgepueBoil 30HBl uaMenserca oT 45 mo 102 m. Ilnacrer I'C saseraioT
NPaKTUYECKH TOPU30HTAJIBHO; B OCHOBAHUM BOJIXKCKHX OTJIOMKEHUH OTMe-
yaercss ¢ochopuroBriii ropusonrt. ClaHIleHOCHAS TOJIA IIePeKPHIBaeTCH
OTJIOXKEHUSAMH MEJIOBOI'0, HEOTE€HOBOT'O M YeTBEPTHYHOr'o BoapacTa (puc. 2).
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Puc. 2. CrpaTurpacdudeckuii paspes no cks. 583 Ilepemo6ckoro MecTo-
pPoXaeHUdA. YcCIoBHbIe 0003HAYEHHUS Te K€, YTO M HA pHC. 1

Fig. 2. Stratigraphical profile along the borehole 583 of the Pere-
lyub oil shale deposit. The legends for rockes are the same as in Fig. 1
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IIo xapakKTepy CJIaHIIEHOCHOCTH MECTOPOMKAEHUE OTJHYAETCA OT ApPY-

rdX MecTopoKaeHuil BoJKckoro ciaHumeBoro 0OaccelfHa, ¥ B YaCTHOCTHU
Kamnupckoro u Kouebunckoro. B mpezenax Ilepenio6ckoro MeCcTOpPOX-
IeHus pas3BUT Haubojiee MOJIHBIM paspe3 IMaHAEPHEBOH 30HEBI, COCTOAIIMMU
U3 TPeX CJIAaHIEHOCHBEIX I'OPU30HTOB.
BepxXHUH CHIAaHIEHOCHHRH TOpPHUBOHT HAaYWHAETCA TOJIIEH
YEepHBIX KEPOTEeHCOAEp KAIUX T[JIHH MOIIHOCTHI OT 3 O 8 M C OAHUM-
TpeMsl JIMH30BULHBIMH, HEBBIZEDXAHHBIMH II0 MOUIHOCTH IIPOCIOSAMHU
BEICOKO30JbHEIX I'C. Cpesim uH3BECTKOBHCTBIX IJIMH [OPHU30HTa 3ajieraer
OAWMHHAAUATH BEIAEePKaHHBEIX ciaoeB I'C, 06beZUHEHHBX B IIECTh IJIACTOB,
HHIEKCHUPYEMBIX CBepXy BHH3 Kak mjactel, oT I go VI, us KOTOpBIX mATH
(kpome V) uMeloT IpoMBIIIIeHHOe 3HaudeHue. (OOImad MOUJHOCTL BepX-
Hero ropusoHTa 33—36 M.

Ta6auya 1. Mopdoaornueckas XxapaKkTePHCTHEA CAAHIEBBIX INJIACTOB
Table 1. Morphological characteristics of oil-shale seams

Ilmact Ilnomans, CpepHas Mopdonoruyeckue NpU3HAKU
Seam index kM’ MOIIHOCTE, Morphological indications
Area, km? M
Average Momuocte Breigepxan- Bryrpennee KonTyp
thickness, mJacra HOCTH CTpOeHHe Contour
m Seam IJIACTA OO  Structure

thickness MOLTHOCTH
Seam persis-

tence by
thickness
I 218.3 1.04 Toukui Brigep- IIpocroe CroxKHBIN
Thin JKaHHBII Simple Complex
Persistent
10t 241.6 1.14 o 2 CrnoxHoe o
Complex
II1 260.5 1.22 s o 5 >
v 284.4 0.98 7, ” > -
Vv 307.8 0.52 OueHb = IIpocToe =
TOHKUH Simple
Very thin
VI 322.4 0.75 2 ” » »
VII 309.5 1.4 Cpeguuit P % 35
. Middle
VIII 249.7 3.9 Mo st Hesgpinep- 3 OueHb
Thick KAHHBIA CJIOHXHBIH
Unpersistent Very complex

Cpeguuil ClHIaHLEHOCHBH TOPHUBOHT OTAENAETCA OT BEpX-
HEero TOJIIed M3BECTKOBEIX M M3BECTKOBHUCTHIX IVIMH MOIIHOCTBIO OT 6 mO
29 M. B ero cocraBe oTMeuaeTrcd OT OZHOIO [0 'rpex nyacroB I'C, uHAEK-
cupyemsIx Kak miaacT VII u ero cnyrauku — VII, Vil Tam, rae ciaaHile-
HOCHBIE OTJIOKEHUS BBINOJHSAIT IIOHUMKEHHBIE YYaCTKH APEBHEro peJbe-
da, Kak mpaBuUsIO OTMEUalOTCHa BCe TPU IacTa. OLHAKO MJIACTHI-CILYTHUKL
VII' u VII? He uMel0T MPaKTHYECKOTO 3HAUEHHS M3-3a KpaitHell HeBEI-
IEepALaHHOCTH MOIIHOCTH M Hu3Koro kadecrBa I'C. IIpombimijieHHOe 3HA-
yeHWe uMeeT ToabKo muaacT VII momuocTtrio 0,56—6 M. CymmapHas Moul-
HocTh niaacToB I'C cpegHero ropusoHTa BMECTe C PA3eNAolIMMU UX Kepo-
TeHCOZep KalluMUA I'JIMHaMu cocTraBisger 6—10 m.

HusxHU#A CIaHUEHOCHB ¥ IrOPHUB3OHT MOIIHOCTHIO OT 7 Ko 28 M
He HMeeT MOBCEMECTHOTO pACIPOCTPAHEHHS, OH DPAa3BHUT B IIOHUIKEHHUAX
npeBHero penbeda. B ero cocrase BeifiensioTca aBa muacra I'C — VIII
u IX. Mommuocte nimacra VIII kosnebierca B IIMPOKHUX IIpepesax, AOCTH-
rag MaxkcuMyM 12 M. OTnuuuTeIbHAA YepTa HUMKHEr0 TOPHU30HTa — HAJIHU-
"ype 13 I'C 3HAYMTEIHLHOrO0 KOMHUYECTBA CYJIbMUI0B U IVIAYKOHUTOBOI'O IIECKa.
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Tabauya 2. Mopdosornuyeckana H3MEHYHBOCTh CHAAHIEBBLIX ILIACTOB
Table 2. Morphological changeableness of oil-shale seams

IInacr V3MeHYHBOCTE 110 MOII- VIBMEHYHBOCTH 110 CTPOEHHUIO W3meH4Hu-
Seam HOCTH Changeableness by structure BOCTB
index Changeableness by 10 KOHTYDPY
thickness Changeable-
ness by
H Vi Yucio Yucmo mo- K, contour M,
CIIAHLEBBIX POAHBIX
nadyex TIPOCJIOEB
Number of Number of
oil-shale rock layers
packages
il 1.44 12.7 1 — 1.0 0.565
1I 1.44 10.6 2 1 0.5 0.569
III1 1.17 11.9 4 3 0.4 0.543
v 1.18 9.8 2 1 0.5 0.548
v 2.12 20.8 1 - 1.0 0.493
VI 1.60 19.7 1 — 1.0 0.493
VII 2.78 42.1 1 - 1.0 0.543
VIII 2.99 69.4 il — 1.0 0.689
IMIpumeuanne. H — mokaszaTens HEPaBHOMEDHOCTH MoujHocTH miacra; H = P, /P,
rae P — MOIIHOCTH ILJIACTA. =
V — kosbdunuent Bapuauuu; V = o/P, rae 0 — CpeJHEKBAaJpPAaTHYHOE OTKJIOHEHHE
IpU3HAKAa.
K,, — K02bbHUIMEHT CJIOKHOCTH BHyTpeHHero crpoenus; K,.=1—M;N,/M.N., rze
M, u M, — cpefHss MOIIHOCTH COOTBETCTBEHHO IOPOAHEIX IIPOCJIOEB ¥ CIAHIEBBIX NaYeK,
a N, un N — 4YHMCJIO COOTBETCTBEHHO NMOPOAHBIX NPOCJOEB M CIAHIEBBIX NMAYeK.
My — KOHTypHbIX MoAynb mo Marepony; M, = (N,/6 + 0,0609 Ng/N.)/n /2 npu Ns > N,
N\=a,/2, N»=a,/2, rne a,,a, — 4YHCIO 3JE€MEHTOB KBaJpATHOH HYeHKHU, 06pa3yIOIIHX
KOHTYp ILIacTa B YCJIOBHOW cucTemMe KoopauHaT X,, ¥; n — CyMMapHOe KOJUYECTBO 3JIe-

MEHTOB @, H (ly, 06pa3ylou.mx IIapaMeTphbl BHEIIHEro U BHYTPEHHEro KOHTYpOB IIjlacTa.

Foot-note. H is the seam thickness irregularity index, H = P ,,/P where P is the
seam thickness. =

V is the variation coefficient; V = o/P where o is the standard deviation of the indication.
K., is the inner structure complexity coefficient; K, , — 1 — M,N,/M;N, where M, and

cc
M, is the average thickness of rock layers and oil shale packages and N and N is the

number of rock layer and of oil shale packages correspondingly.

M,, is the contour modulus according to Materon; M = (N/6 + 0. 0609 N3/Ny)/n ‘2, Ny > Ni,
N, = a,/2, N» = a,/2 where a,, a, is the number of elements forming a seam contour in
a conventional coordinate system X,,Y, n is a sum number of the elements a, and g,
forming the parameters of the outer and inner contours of the seam.

Ilmacter I'C IlepenoGCKOro MECTODPOIKEHHS O0XapaKTEepPHU30BAHHI B Tab-
aunmax 1 u 2.

BoasmunacTBo miaactoB I'C (I—VI) mo dakTopy KoJieOaHHA MOIIHOCTH
SIBJISIIOTCA BHEIEDIKAaHHBIMY (KoaddunuenT sapuanuu Mmexnee 30 %) u oTHO-
CATEJIbHO BBIEPKAaHHBIMHU (Koadduiuent Bapuamuu ot 30 mo 50 %
nnact VII), a mmacr VIII — HeBmigep:kaHHBH (K03dIHUIHEHT Bapualuu
6ostee 50 %).

ITo BemecTBeHHO-TeTpOorpaduYecKoMy cocTaBy ropioumue ciaHusl Ilepe-
JI06CKOT0 MECTODPOKAEHUS XapaKTepU3yoTCs OAHOOOpasumeM KeporeHa,
B KOTOPOM IIpeoGyazaeT KOJIJIOAJNbIHHHUT, ¥ DPa3HOOOPA3HEIM COCTABOM
MHHEpaJbHON YacTH, B KOTOPOH AOMHHHMDYIOT IVIMHHUCTHIE M KapbGoHnar-
HBle MHUHepaJbl. BeiziesieH0 TpH meTporpaduyecKuX THUIIA IOPIOYMX CIaH-
meB: 1) CBeTIIO-KOPUYHEBHIN MEPreIMCTHIH U MEepreJIMCTO-TJIMHUCTHIN KOJI-
JIOANTbTUHUTOBBIA; 2) KOPHUYHEBATO-CEPBIA U CBETJIO-CEPBIA I'IMHUCTHIHN
KOJIJIOAIbIUHUTOBEIN; 3) CEephIil aJIeBPUTO-TJIMHUCTBIM KOJIJIOAJBIUHATO-
BEIH [6—7]. [IceBHOBUTPUHHUT NPHUCYTCTBYET B MOAYUHEHHOM KOJIMYECTBE
¥ JMIOb B OTAENBHBIX IIJIACTOIEpPECEeYeHUSAX. MUKPOKOMIIOHEHTHI I'yMyCO-
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BOM NIPHUPOABI — BUTPUHUT U (DIO3UMHUT — B COCTABE OPraHUYECKOI'O Belle-

crBa (OB), IPHUCYTCTBYIOT 3MH30AMYECKH M B MAaJIbIX KOJHYECTBAX.

T'oproune cianusl Ilepenro6CKOro MECTOPOMXKAECHUA B I[€JIOM MMEIOT BBICO-
KYIO €CTeCTBEHHYIO BJIaKHOCTH (Z0 38 %), BRICOKYIO 30JbHOCTE (46—68 %),
u3MeH4YuBylo KapbGonaTHOCTb (16 9% > CO2 > T %), comepxkanue OB 1no
42 %, ynmembHyl0 TemyuoTy cropaHua 6,3—15,7 MJIx/Kr u, COOTBeT-
CTBEHHO, BBIXOJ, CMOJIBI IIOJIYKOKCOBaHUA OT 7 mo 19 %, a TakKe BEICO-
Koe cozepxkaHue obmiei ceprl (2,8—6,5 9%) mpu mpeobGiagaHUM OpPraHu-
YeCKOH! cephl, KOTopad cocTaBifAeT Ao 83 % or obmieii.
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Puc. 3. 3aBUCHUMOCTL COAEPIKAaHUS B TOPIOYMUX CJAHIAX OTAENbHBIX

Pa3HOBUAHOCTEH CEpBI OT yAEeJbHOU TEeNJOThl CrOPAHHUA

Fig. 3. Dependence of the concentration in oil shale separate varieties

of sulphur on specific calorific value
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PaHee B3aBHCHMOCTH MEXKAY pAa3JIUYHBIMH IIOKA3aTeJIAMH KadecTBa
BOJIKCKHX CJIaHIeB Oblla oxapakTepusoBaHa B pabore [2]. W3-3a mpe-
obmamanusa B I'C opraHuYecKoil pa3sHOBUJHOCTHA CEpPhLI M3BJIEYCHHE M3 HUX
cepbl BeCbMa 3aTpyAHHUTENbHO. He ycTaHOBIIEHA CBA3L MEMXKAY COHEPIKa-
HUEM IHPUTHOM Cephl ¥ YyAEeJbHOM TEIJIOTOM cropaHus ciaHues (puc. 3),
YTO yKas3blBaeT HA HE3aBHCHUMOCTH IIPOI[ECCOB CYJIbMUA000pPa30BaHUSA U
Haxomysesusa OB. OueBugHO, o6pasoBanue I'C u campomesieBBIX T'JIMH, pas-
JINYAIOIIUXCH JHUIIL MO cogepkaHuio OB, mpouCXOAMIO B OZUHAKOBBIX
reoXMMHUUYECKUX OOCTAHOBKAX.

IIo OCHOBHBIM KAaYeCTBEHHBIM IIOKA3aTeJAM — YAEJbHOH TEIJIOTEe CIo-
PaHMUS U BRIXOAY CMOJIBI IMOJIYKOKCOBAHUS — JIYYLIINMH ABJIAIOTCS I1JIACTHI
I u IV:uuxunit (tabr. 3). Ilo xuMuyeckoMy coctaBy 3oxa I'C miacra I
OTJIMYaeTCsA OT 30JIbI APYTHX ILJIACTOB IOHUYKEHHBIM OTHOIIEHHEM MEMXIY

So Sco, Ss
20 4

10 |

0 1.0 15 Thickness of a seam, m

Puc. 4. 3aBUCHUMOCTh IApLUAJbHOM MOIIHOCTU S; i-TOrO0 KOMIIOHEHTa
OT MOIIHOCTH CJIQHIEBHIX IJIacToB: I — TemyoTa cropaHus Sg; 2 —
napuuajgbHas MOIIHOCTh cepbl Sg; 3 — mapuuaJbHad MOIIHOCTH
auokcuzga yriaepoza Sco,; I—VIII — nHomepa miacrTos

Fig. 4. Dependence of partial thickness S; of the i-th constituent on
thickness of oil shale seam: I — calorific value Sp; 2 — partial
thickness of sulphur Sg; 3 — partial thickness of oxid carbon Sco,.
I—VIII — numbers of the seams
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amomocunukaTHoi (SiOs + AlsO3) u kap6ouatuoit (CaO + MgO) cocras-
asroumumu (<< 1). XuMuyecKuid COCTaB 30JbI OTPAYKAETCS U HA €e CBOM-
cTBax: 3oJia Bcex muactoB I'C, kpome I, OTHOCUTCS K JIETKOILJIABKOM.

Musnepanpaas cocrasasiiomas I'C mpecTaBieHa TIJIMHHUCTHIME, KpPEM-
HUCTBIMH ¥ KapOoHATHBIMU MuHepajaMu. V3 rIMHUCTEIX mpeobiazaer
MOHTMOPHUJIJIOHUT M THAPOCIIOLa, U3 KDPEMHHCTHIX — KBapl], u3 Kap0o-
HATHBIX — KaJbIUT (IIPEUMYIIECTBEHHO OpraHoreHHbii). B pabGore [8]
Ha OCHOBe 0000IIeHus HaHHBIX O BellecTBEHHOM cocTaBe I'C BOJIKCKHUX
MECTOPOXKAEeHUNH IPOBEJEH CpaBHUTENbHBIM aHanus I'C aTux u apyrux
MECTOpPOXKAEeHUN eBpoIleickoil yactu Poccum.

C uensio MHOroaKTOPHOrO aHAIW3a HU3MEHUYUBOCTH MOIIHOCTH ILIac-
T0B I'C ¥ WX Ka4YeCTBEHHBIX XaPAKTEPUCTHUK OblIa IIOCTPOEHA THIIOJIOTH-
yecKas KJacCHMUKAIMA 3aBUCHMOCTH MapUHaibHON MouHOCTH (S;) mOKa-
3aTeJyiell Ka4ecTBa OT MOIIHOCTH IIJIACTOB (m). AHAJOrMYHBIM IIpUEM yKe
0BT McHOJIb30BaH HaMu B pabGorax [9—11]. B xadecTBe XapaKTEepUCTHUK
IJIacTOIEepeceYe N OBIIM B3ATHI 3HAYEHUA HOPMAJIBHOM MOIIHOCTH IIJIacC-
TOB yZAeNbHOU TemnoTsl cropanus Q¢ (M /kr), comepkaHus obmei
cepsl S¢ u yruekucnorsl kapbonato (CO2)%, (%). Hapuuanbuyio MoI-
HOCTh S; OIpeAeNdaNu MO0 Ka’XAOMY ILJIACTOIEPECEUYECHUI0 KaK IIPOU3BELe-
HHUe NMapaMeTPOB KayecTBa W MOIIHOCTH IIJIACTA B HAHHON TOYKe Ompobo-
BaHUA:

S, =am,
rae S; — mapuuajgbHas MOIIHOCTH i-TOr0 KOMIIOHEHTA;
a; — [OJs MacChl i-TOr'0O KOMIIOHEHTA;
m — MOIIHOCTbH IIJIACTOIIEDPECeYeHU.

OKpyrJyieHHBIe [0 IEeJIbIX YHCEeJI 3HAYEHUS YAEJbHOH TEeIJIOTHI Cropa-
HUSA, COAEPKaHusA KapboHATOB U 00IIel cephl ABISAIOTCA K03 duimeHTamMu
B JIMHEWHBIX YPABHEHUAX IIPSAMBIX, XapaKTePU3YIOIIUMU OIPEeIeHHBIN
KJacC KadecTBa CJaHIEB. 1lo ypaBHEHHUSM OBLIM IIOCTPOEHHI rpaduru
JIMHEHHOUW 3aBUCHMOCTH IapIMaJIbHONA MOIIHOCTH mapaMmerpa S; OT MOII-
HoCcTH muacTta (puc. 4).

Ins Tumosoruyeckoro anajusa ['C HCIONB30Ba HAHHBIE II0 BCEM
ILJIaCTOIIepeceYeHUsIM; BEIOpAHHBIA Ha rpadukax mMacuitab IO3BOJIHMI CPaB-
HUTH JIMHEWHBIE YPDABHEHUS IJIsI BCEX ILJIACTOB.

Kak caexgyer us puc. 4, muact I oTiudYaeTcss OT APYTrUX IIOBBIIIEHHBIM
comepxaHueM KapOoHaToB u o0ireil cepel. Ilo ymenbHOI TemyoTe cropa-
Hua naact I He oramuaercsa ot miaactoB IV u V. Ilmacter VI, VII u VIII
MeHee CEPHUCTHI, YeM ApPYTue, W COAEPKAT B cpegHeM 3 %, cepsl Ha CYXYIO
Maccy caaHies. IIo 3ToMy MOKa3aTe o MPOMEXXYTOYHOE IIOJIOMKEHUE 3aHU-
mator miacter 1I, IIT, IV! u IV? (S¢=4—5%).

B Tabnume 4 TPUBOAUTCS THUIMOJOTHYECKAS KJIACCH(DUKALUSA IIJIACTOB
rOpIOYMX CJHAHIEB, INIABHEIM IIOKAa3aTejJieM B KOTOPOM NPUHATA yAeIbHAs
TemyioTa cropaHusA. Ilo 3TOMy IIOKa3aTeN 0 TOpIOYHE CIaHIBLI Pa3AesIeHBI
Ha Tpu rpynnel: So = (5—8)m, Soq=(9—13)m u Sy = (14—20)m. Ilo
comepixXaHUIO 00IIel cepbl Ka)kjas rpymnmna pa3buTa Ha ABe IOATPYIIIEL,
COOTBETCTBYIOIME CPEAHECEPHUCTHIM M MHOTOCEePHHCTHIM CJIAaHIIAM, TakK
KaK MaJIOCePHUCTHIE CJIAaHIBI HE BCTpedaloTcs. Kakzas moarpymma pas-
JeJeHa Ha [ABa KJjacca IO COAEep’KaHWI0 AHUOKCHAA YIrJIepoJa B CJIAHIAX.
Takum o0pasoM, B KaXJZOW TrpyIIe MOXKeT OKasaThCd 4YeThIpe KJacca
miaactoB I'C ¢ pasHbIM comgepskaHmeM OOIIel cepbl M JHUOKCHAA yIJiepoza.
Ons naacroB I'C Ilepeno6CKOro MecTOpoOXaeHHs u3 12 KJIacCOB IIIACTO-
nepecedeHuil HauboJiee XapaKTePHEIMH sBJIA0TCS 1, 5, 7, 11 u 12-i Kiaaccsl.
IIpuuem maacter 2, 6, 7 u 8- OZHOPOAHBEI IO CEPHUCTOCTH U KapOoHAT-
HOCTH CJIQHIEB, II09TOMY IIOAABJISIIONIEe OOJBIIMHCTBO IIJIaCTOIEPECeUeHUMH
10 KaXJoMy IjacTty momazaer B 1, 3, 5 u 7-i kiaccel. UMeromuecs OTKJIO-
HEHWs, OUYEBHUIHO, BBHI3BAHHI HEJOCTOBEPHBLIM OIPEJEJIeHHUEM MOI[HOCTH
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mjaacra IO OTAEJLHBEIM ILjIacTolnepeceueHusAM. AHanusupyda niaact IV mo
KauyecTBY CJIAHIIEB BHUAMM, 4uTo miaacT IV-BepxHuU# momajgaeTr B 5-ii KJjacc,
a IV-guxuanii — B 11-i1. 3Tu pas3nuyuusA Npexe BCero CBA3aHbI C HEOLHHA-
KOBBIM TemnoMm Haxomjesuss OB. Tonbko fia 1-ro mimacra GOJIBIIMHCTBO
ILJIaCTOIIEPECeUYeHU XapaKTepU3yeTCsl COJLepKaHUMeM ITHUOKCHUIA YTJiepoia
6osabuie 12 %, pasa ZPYrux NJIAaCTOB COAepiXKaHUe AUOKCHAA yrjepoza He
MIPEBLIIIAET STOTO 3HAYEHUI.

THUIIOJIOTHYECKHE KJIACCHI OIIPEAEIeHHBIM 06pa3oM COOTHOATCA C TPYII-
maMu nDpoMelnLaeHHo# rpynnuposku I'C Boukckoro 6acceiina [3] (Tabu. 5).
Ilo HampaBJEHWIO UCIIOJb30BAHUS K mepBoi rpymnme orHocaTcs I'C ¢ BrIxo-
oM cMoJIbl Gosiee 17 9 u ymenbpHOM TemioToi cropauus 6osee 13 Mk /Kr.
IIo cocTaBy CJIaHIIBI M3BECTKOBBIE, YTO IIOATBEPIKIAETCA BBICOKHM COZED-
JKaHHEM IHOKCHIA yrjepoja KapOoHaToB. B THmOJIOrHYecKo# KJjaccudu-
Kamuu 5To KJjaccel 4, 11 u 12-ii. B mocsiemHuii BoOIIJIa OCHOBHASA YacCThb
mjIacromepecedeHuii maacra I MmecTopoxkaeHuss. Menee kapOOHATHEIE CIIaH-
usl maacra I (cogepsxanue CO2 7—8 %) momagator B 11-i kiaace. Cioma ke
otHOocuTCca IV-HMKHUN M YacTHYHO V ILIACT.

Bropass u TpeThbA rpymnnbl (TEXHOJIOTHYECKOE, HEPrO-TEXHOJOTHYECKOE
M BHEpreTHYecKoe MCIojb3oBaHue) — 3To I'C ¢ ymenpHO# TEmJIOTOM Cro-
pauus otT 7 1o 13 M2k /kr. M COOTBETCTBYIOT KJIACCHI C 5-T0 10 8- THIIO-
Joruudeckoi kiaaccuburamun. 11, ITI, IV-sepxuuii u VI maacTel oTHOCATCA
K 5-My KJaccy.

Yerepraa rpynma — 3To I'C HHMBKOro KadecTBa C BBIXOZOM CMOJIBI
8—10 % u ymenbHO# TemaoToii cropanusi 6—7 Mk /kr. Cioga momazgaror
VII u VIII nnacrer I'C IlepentoOckoro MecToposkaeHusi. B Tumosoruye-
CKOM KJIacCH(HMKAIMX OHM OTHOCATCA K 1-My KJaccy.

BriBoaBI

PaccmatpuBaembie I'C Ilepeno6CKOro MECTOPOXKAEHUA 00IaZal0T OLHO-
00pasHBIM II0 COCTABY KEPOTEHOM — IIPEMMYIIECTBEHHO KOJIJIOAJIbIHHUTO-
BBIM — M DPa3HOOOpPa3HO# IO COCTaBy MHUHEPAJNbHOM YaCTbhIO, CJIOMEHHOM
cuIMKaTaMu, KapboHaTaMu U CyJbQUAAMH.

OcnoBHble miacTel I'C mo dakTopy KoJieGaHHS MOIIHOCTH BBIJEPIKAH-
HBIE.

Tunosornyeckas Kjaccupuranusa miacTonepecedenuin I'C MecTopoxKge-
HHAS [0 TPEeM IapaMeTpaM KadyecTBa IIO3BOJIMJIA OMNPEAENHUTh HX MEeCTO
B IPOMBIIIJIEHHON IPYINUPOBKe ciaaHieB Bomxckoro 6acceiina. Ilnacrer I,
IV? u V — jgyumue mo KauecTBY M MOTYT GHITH DEKOMEHZOBAHBI [JIA TEX-
HOJIOTMYECKOT0 HCIoab3oBaHudA. Ilnacrer II, III, IV' u VI mogxomar mas
SHEProTeXHOoJIOTHYeCKOro ucmosb3oBanusa. Cmaunsr VII u VIII nmasecros
MOT'yT OBITH MCIIOJIB30BAHBI KAaK DHEPreTHUYECKHUE.

A. GONTSOV, A. VNUKOV, A. VINITSKY,
A. KABOKIN, E. HARDIKOV A

CHARACTERISTICS OF THE PERELYUB
OIL SHALE DEPOSIT (RUSSIA)

Summary

The Perelyub deposit is located at the territory of the Saratov and Samara
Regions, its reserves making up 4 billion tonnes. Tectonically, the deposit is
related to the south-west part of the Buzuluk Basin, which is a structure of
a second order and complicates the south-east slope of the Volga-Urals arch
of the Russian platform. Rocks of Meso-Cainosoic age take part in the structure
of the deposit (Figs. 1 and 2).
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In the borders of Perelyub deposit the most full section of the Panderia
zone is defined, which contains three shale-bearing horizons. Oil-shale seams
are distributed and regular in thickness. Some shale beds are often replaced
by sapropel clays. The second, third and fourth seams are of complex structure
and consist of 2 to 4 beds of oil shale. Eight seams are of industrial signi-
ficance. Their morphological characteristics are given in Tables 1 and 2.

Oil shales of the deposit are characterized by monotonous kerogene, mainly
of a colloalginite type and with different composition of a mineral part.
Three petrographic types of oil shales can be distinguished: (1) light-brown
marl-clay colloalginite; (2) brown-grey and light-grey clay colloalginite;
(3) grey mud-clay colloalginite.

Oil shale natural humidity is 30 to 37 %, ash content 44 to 48 %, carbonates
carbonic acid content 7 to 14 9%, semicoking oil yield 7 to 18 %, specific calo-
rific value 6.3 to 13.8 MJ /kg (Table 3). Oil shale is characterized by high total
sulfur concentration (2.8 to 5.6 % — see Fig. 3). The most carbonateous seam
is the first one, carbonic acid content in dry shale reaching 14 9,. The other
seams are in fact carbonateousless. One of the most characteristic features
of the oil shales under study is the high content of the total sulphur, the maxi-
mum one detected in the first and in the fourth seams reaching 6 %, dry mass
basis. The greatest output of the semicoking resin is detected for oil shales of these
seams as well. The ash of the first seam of oil shale differs from the others by
the ratio of clayey (SiO; + Al;03) and carbonateous (CaO + MgO) components.

Classification of stratum intersection of the deposit was performed using
typological constructions. Application of a_ concept of partial thickness of
the rock-forming elements characterizing geometrically the accumulation of
its body permitted the description of a sedimentogenic geometrical system
by means of analytical geometry and the construction of the corresponding
theoretical and experimental linear models of a system like this. Typological
classification of oil shale seams of Perelyub deposit is accomplished on the
many-factor basis by means of constructing graphes describing dependence
between partial capacity S; of the parameters of seams and the seams’ thick-
ness m. These parameters are:specific calorific value Q¢ total sulphur con-
tent S¢ and carbonates carbonic acid content (CO.)f,. Partial capacity was
defined along each seam intersection as a product of quality parameters
and seam thickness in any point of testing:

S, =am.

In Table 4 the typological classification of Perelyub oil shales is given, the
main index being the specific calorific value. According to this parameter, oil
shales are divided into three groups. According to total sulphur content,each
group is devided into two subgroups — with middle and high sulphur content.
Each of these subgroups is in its turn divided into two sections according to
the carbonate carbonic acid content. Thus we have 12 classes of oil shales.
Seam intersections belong to various number of classes.

These typological classes correlate with the groups of the industrial grouping
of the Volga Basin oil shales (Table 5).
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