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MIHEPATIOIN4YHWUA TA TEOXIMIYHUA ACMEKT
NMPOBJIEMU CJITAHLUEBOIO FA3Yy )
(HA NMPUKNALI HOPHUX APTITITIB 3AXOAY YKPAIHWN)

JlociipkeHO PeYOBHHHMHN CKJIAJ{ HOTEHLIHHO Ta30HOCHUX IJIMHUCTHX BiJKJIAJIB HHKHBOTO
cunypy Bomuno-Tloginbepkoi okpainu CxigHOeBponenchkol miaTGopMu y KOHTEKCTi (opmy-
BaHHS TIOKJIAJIiB CJIAHI[EBOrO ra3y. 3ampONOHOBAHO TEOPETHYHI MOJeli TeoXiMiuHuX 1 (i3uko-
XIMIYHHUX TIPOIIECIB, SKi Bi0OYBArOThCS Mij YaC CEAUMEHTOr€He3y i JITOreHe3y ra30HOCHUX BYT-
JICIIEBMICHUX TIMHUCTUX 1 KPEMEHHCTO-TIIMHUCTUX BigKiaiiB (“Ta30HOCHHX CIIAHIIB”) Ta poO3-
POOIITHHS TIOKJIAIiB CIAHILIEBOTO Ta3y.

Kniouosi cnosa: crnaHneBHil Ta3, YOpHI apTiliTH, TIMHUCTI MiHEpalIH, OPTaHIYHUN BYTJICIb,
Bommno-IToxinsceka okpaina CxiHOEBpOINEHCHKOI IIaTHOPMH.

[Mix yac mocnijpkeHHs YMOB (OPMYyBaHHs IMOKJIQJIiB TaK 3BAHOTO CJIAHIIEBOrO rasy IIo-
CTalOTh TaKi MHUTAHHS: K ra3 MOTPAIUB Y HUHI 3aKPHUTI MOPHU Ta SIKI MiHEpaJIOTiuHI U reoxi-
MIYHI OCOOJMBOCTI MIMHUCTHX BiIKIIAIIB COPUSIIA HOTO aKyMYJISIIii?

VY KOHTEKCTi 1i€l mpoOjJeMn MM BHBYAIM PEUOBMHHMH CKJIaJ] MOTEHLIHHO T'a30HOCHUX
HIOKHBOCHITYPIHCHKHUX TIMHACTHX BinkianiB Bommao-Ilominbecekoi okpainn CxXimHOEBpOTIEH-
cpkol Tmatdopmu. i ocamoBi yTBOpEeHHS MH TPAKTYEMO SK KOJHIIHI Ta30MaTEPUHCHKI Bif-
KJIa/IF, 3 SIKUX Ta3 He 3MIr 3 IeBHUX NMPUYUH LIIKOM MITpyBaTH.

Acomiarisi TIMHACTHX MiHEpaliB y MIMHUCTUX MOpoAax ) MpeIcTaBieHa TOJIOBHO TiApo-
CIIIOJIOI0 Ta XJIOPUTOM, 3HAYHO MEHILE € KAOJIHITY 1 3MillIaHOIIAPyBaTUX yTBOPEHb THITY Tif-
POCII0Aa—MOHTMOPWIOHIT. [Topon MICTATH JOMILIKK KBapIily, KaJIbIUTY, MOJIHOBOTO MINATY.
BusiBiieHo o3Haku a/1copOIil OpraHiuHUX CHOIYK IIIMHUCTHMHU MiHEpaJIaMH.

3a3HaunMo, 10 Y CKPEMEHUINX OiTyMiHO3HUX aprilitax HWXHBOI KpeWam H oJirouneHy
Vkpaincekux Kapmat (ImmoTchka Ta MEHINITOBA CBITH) 3MIMIAHOIIAPYBATI YTBOPEHHS THITY
T1IPOCITIOIa—MOHTMOPWIIOHIT HasBHI B MOPIBHAHO OUTBIIIN KiMBKOCTI, MPUIOMY iXHIA yMicT
3MEHIIIYETHCS B 30HI TTTMOMHHOTO KaTareHesy.

3rigHO 3 pe3ybTaTaMu JOCIiKEHb, BUAUICHO TaKi PI3HOBUIH MOPIA:

1) JopHi CKpeMEeHLTi apriliTé — TeKCTypa MacuBHA; SiOqyiny — 14,10-14,50 %, amomocu-
mixkaTu — 10 82,27-82,44 %; nopiBHsaHO Majno kapboHatie (CaCO; — 2,07-2,27 %); BMicT Cpy
cranoBuTth 0,36—0,88 %, miputy FeS, — 0,26-0,34 %;

2) TEMHO-CIpi apriuliTH — TEKCTypa CIIaHIIOBATA; JTy>Ke MaJlo KBapll-Xale0HOBOTO Mare-
piay: SiOpipy — 0,67 %, amomocmiikata — 10 90,56 %; Bmict kanpuuty Bummit (CaCOs3; —
3,40 %); Copr — 2,35-2,43 %; miput — 2,33 %;
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3) TeMHO-Cipi CKpEMEHIJ aprijiTé — TeKCcTypa Koco-mapyBaTa; SiOoyimy — 13,87 %, amo-
MocuItikaT — 10 72,34 %; opraniuHoi Ta KapOoHaTHOI cknanoBoi Hailbinbe, %: Copr — 3,44—
3,51, CaCO; — 7,97; niput — 1,43 %.

Y HopHUX CKpPEMEHIINX apriliTaX OpraHiqYHOI PEYOBHMHH HEIOCTAaTHHO, MI00 3a0e3mednTi
peatizalliro iXHiX ra30MaTepUHCHKUX BJIACTUBOCTEH Ta Tiapodo0i3allito mMopoBOro mpocTopy.
IToponu 3 mopiBHAHO BUIIUM BMIiCTOM C,pr 32 CHPHATIAMBHX I'€ONOTTYHHUX 1 F€OXIMIYHHX YMOB
MOXYTb Tiipodo0izyBaTucs i OyTH KOJIEKTOpaMH BYTJICBOAHIB, 30KpeMa “CIIaHLIEBOTO ra3y”.

JUJist 0THO3HAYHUX BHCHOBKIB 1[I0 MOTCHITIITHOT Ta30HOCHOCTI BCi€1 HIPKHBOCHITYPIACHKOT
TOBIII TpeOa NeTalbHIlIe BUBYNTHA 3aKOHOMIPHOCTI PO3IMONLTY B Hiff OpraHiYHOI PEUOBHHH,
ajxe BMICT Copr € BAXKIMBOIO O3HAKOKO 171 A1arHOCTUKHM NOTEHLIHHUX KOJEKTOPIB CIaHLEBO-
ro rasy. loro MOKyTh reHepyBaTH TUTBKHM Ti TIOpOH, fAKi MicTATB 2—10 % i Ginbime Copr- Po3-
cisHa OpraHiyYHa PE4YOBMHA TOPiX € JHKEPEIIOM YTBOPEHHS Ta3y, a TaKOXK COPOCHTOM rasy i
YHHHUKOM Tifpodo0bizaiii moposoro mpocropy. Ileii nporec 0codIHMBO BaxJIMBUI 1S op-
MyBaHHS (iIBTPaliiiHO-€MHICHUX BJIACTUBOCTEH HHU3BKOIIOPHUCTHX KOJIEKTOPIB, y SIKHX, Ha
BiZIMiHY BiJl BUCOKOIIOPHCTHX IICKyBaTHUX KOJEKTOPIB, PI3KO NEPEBaXKAIOTh ITOPH KaITLISIPHOTO
i cyOkamrsipHoro posmipy. Came B HHX Ha MeXi TBepaa—pinka abo TBepaa—Ta3onoaioHa
(a3u BimOyBarOThCS BiAMOBiAHI mporecH. Timbku Tinpodo0i3oBaHi aprilliTH MOXYTh OyTH
KOJIGKTOpaMH Ha(Th ¥ ra3y, TOi K TigpoQilbHi TIUHICTI TOPOIN MICTUTUMYTH JIHIIE BOLIY.
Jocuth epeKTHBHUM COPOEHTOM rasy, KpiM rigpodo0i30BaHOi MIMHUCTOT PEYOBHHH, € 1 Jac-
TUHKHU OpPraHivHOi PEYOBHHH (KEPOTEHY).

3anpornoHOBaHO TEOPETUYHI MO TeOXIMIYHUX 1 (I3UKO-XIMIYHHX TPOLECIB, sKi BiOY-
BAIOTHCS MiJl Yac CEJMMEHTOreHe3y i JITOreHe3y ra30HOCHHMX BYIJICLIEBMICHUX TJIMHUCTHUX 1
KPEMEHHCTO-TIIMHUCTHX BigKIaaiB (“Ta30HOCHUX CIaHIIB”) Ta pO3POOJISTHHS ITOKJIAIIB CJIaH-
LIEBOTO razy.

BaxxmBy poinb y hopMyBaHHI Ta30HOCHOCTI JTOCTIKYBaHUX TIOPIiJ BiirpaBaiii Taki YHH-
HUKH: HarpomamkeHHs Cop y BiIKIaJaX, iIHTEHCHBHE JiareHeTHMYHEe METAHOYTBOPEHHS, al-
copOlLIisi OpraHigYHUX CHOJYK MOBEPXHEIO MOPOA0YTBOPIOBAILHUX MiHEpatiB 1 Tigpodobizaris
IIOPOBOTO MPOCTOPY MOPia, abCcopOIIist MeTaHy Ta HOTO Ta30MOAIOHUX TOMOJIOTIB BKITIOUEHHS-
MU OpraHi4HOi peyOBHHHU (KeporeHy), eeKT Tak 3BaHOi KalIspHOi KOHJEHcalii rady, KoH-
LEHTpAllisl ra3y B 3aKPUTOMY TIOPOBOMY MPOCTOPI.

CenuMeHTOTEHE3 JIOCHI/PKCHUX BYTJICIIEBMICHUX BiAKJIa/AiB BifOyBaBCS 3a BiJIHOBHUX
aHacpoOHMX YMOB (OKeaHIUYHA OC3KHMCHEBa MO HAa Mexi ophoBuKky U cwiypy — OAE-S)).
[IpoTsarom miareHe3y Ta paHHBOTO KaTareHe3y BimOyBamacs rimpodoOizariis mopin, a B mi3-
HbOMY KaTareHe3i — yTBOPEHHS 3aKPHTOTO IIOPOBOTO MPOCTOPY, Y SKOMY a3 € IEePEeBaXKHO B
copbOBaHOMY ¥ OKITIOJIOBAHOMY CTaHi. ToMy HEOOXiTHOIO YMOBOIO I BUAOOYTKY CIIAHIIEBO-
IO Ta3y € YTBOPEHHS IITYYHO!I TPIIIMHYBATOCTI 1, IEBHOIO MipOI0, pyHHYBaHHSA CAMHX MOPiA.
3aCcTOCOBYIOTh METO/I TiJPOPO3PUBY IIACTA, YHACHIOK YOT0 COPOOBAHUI 1 OKITIOJJOBAaHUIT ra3
BUBUIBHIETHCS U MIJHIMAETBHCS OTOPH 1O CBEpUIoBHHI. OIHAK TakKi TEXHOJOTII IIKOISTH
HaBKOJIMIIHBOMY CEPEOBHIILLY.

Jns BUpIIEHHS 1 TEOPETHYHHWX, 1 MPakTHYHHUX (Y TIM YHCIi EKOJIOTIYHHX) HpolieMm,
OB’ SI3aHUX 3 BUBYCHHSIM Ta PO3pOOKOIO POIOBUII CIIAHIICBOTO Ta3y, HOTPiOHI AeTanbHI MiHe-
paJIOTivHi i TeOXiMIUHI JOCTiIKESHHS.

Cmamma: naoiiiwna 0o pedaxyii 13.07.2018
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MINERALOGICAL AND GEOCHEMICAL ASPECT
OF NATURAL SHALE GAS PROBLEM
(AT THE EXAMPLE OF BLACK ARGILLITES
OF WESTERN UKRAINE)

The material composition of the Lower Silurian potentially gas-bearing clay deposits in the
Volyno-Podilska margin of the East European platform has been investigated in the context of
shale gas deposits formation.

The following factors played an important role in the formation of the gas content of the
studied rocks: accumulation of C,, in sediments, intensive diagenetic methane formation, ad-
sorption of organic compounds by the surface of rock forming minerals and hydrophobization of
pore space in rocks, absorption of methane and its gaseous homologues by the inclusions of or-
ganic matter (kerogen), the effect of the so-called capillary condensation of gas, the concentra-
tion of gas in a closed porous space.

The theoretical models of geochemical and physico-chemical processes that occur during
sedimentogenesis and lithogenesis of gas-bearing carbonaceous clays and siliceous-clay deposits
(“gas-bearing shales”) and exploitation of shale gas deposits are proposed.

Key words: shale gas, black argillites, clay minerals, organic carbon, Volyno-Podilska mar-
gin of the East European platform.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


