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TEPMOJUHAMIKU

2. Evolution of sedimentary complexes organic matter of Ukraine oil and gas regions from the thermodynamics
standpoint

Pedepar:

1. Inceprauiiina po60Ta IpUCBsSIYeHa AOCTiIKeHHI0 MeTOJaMu TePMOINHAMIKu Iepebiry eBoJIoLii cucTeM
OpraHiYHUX Ta HEOPTaHIYHUX PEUYOBKH, 110 BXOAATH 10 CTPYKTYPHO-PEUYOBMHHUAX KOMILJIEKCIB HA(QTOra30HOCHUX
perioniB Ykpainu. CTBOpeHa METOAMKA TEPMOIVHAMIYHOTO MOZEIOBAHHS €BOJIIOLII F€OXIMIYHMX CUCTEM, 110
CIIUPAETHCS HA MAKCUMI3allilo €eHTPOIIil, Jjajla MOXKJIMBICTb PO3PAXOBYBATU CKJIAJ, CUCTEM, SIKi MiCTITh r€0mnosimepy,
BYIJIEBOJIHEBi Ta HEBYIJIEBOJHEBUX CIIOJIYKH B LIMPOKOMY [lialla30Hi IJIMOVH, i J03BOJIMJIa BCTAHOBUTU 3MiHY
XiMiYHOi CTPYKTYpH TBEPAOi (pa3u. BussieHo, 1o B AianasoHi r1nbuH 2-6 KM icHye IinsHKa cTabibHOCTI OJ1s1
BYIJIEBOJIHEBUX Ta HEBYIJIEBOJHEBUX KOMIIOHEHTIB, IO [1epebyBaloTh y PiBHOBAa3i 3 KEpOreHoM. Po3po6s1eHo MeToz

CIIPOLIEHOT0 PO3PaxXyHKy IJIMOVMHY YTBOPEHHS PiBHOBaXKHUX CYMilllell ByTJIEBOJIHEBUX Ta HEBYTJIEBOJHEBUX



KOMIIOHEHTIB /1J1s1 BeJIMKUX IVIMOMH; TOOYI0BAaHO KAPTOCXEMHU I10J1iB PiBHOBArM Ha)TOra30HOCHUX PerioHiB YKpaiHHy,
SIKi TO3BOJISIIOTh BCTAHOBJIIOBATHU JIOKAJTi3AIiI0 MOTEHIiNHMX (iroinonpoBoi. CTBOpeHa METOINKA OILiHKU
BHCHQ)KEHOCTi KeporeHy 6ysia 3aCTOCOBaHa 10 TPbOX Ha(PTOra30HOCHUX PerioHiB YKpaiHy, i 3a pesyabTaTamu
[IPOBELEHOT0 MOJIE/II0BAHHS 3p0O6JIEHO BUCHOBKY ITPO 3a/IMIIKOBUI Ta30reHepaLifiHNAN OTeHLia 1711 KOXKHOI 3

HUX; I00YZ0BaHi KAPTOCXEMMU.

2. The dissertation is devoted to the research of the evolution of systems of organic and inorganic substances in a
wide range of pressures, temperatures and initial ratio of elements by equilibrium thermodynamics methods.
These systems are part of the structural-material complexes of oil and gas regions of Ukraine. A multifactor
method of thermodynamic modeling of the geochemical systems evolution based on entropy maximization using
the provisions of Jaynes' formalism is made. The method makes it possible not only to calculate the composition of
systems containing geopolymers, hydrocarbons and non-hydrocarbon compounds in a wide range of thermobaric
conditions, but also allows to establish the chemical structure of the solid phase. The method does not require the
introduction of assumptions about the initial chemical structure of geopolymers, to perform calculations enough
information about the elemental composition of the system at the beginning of transformations and assumptions
about its component composition. The application of the developed technique for modeling the equilibrium
composition of the geopolymer / gas-liquid fluid system convincingly showed that in the depth range of 2-6 km
there is a stability area for hydrocarbon and non-hydrocarbon components existing in equilibrium with kerogen or
carbonized material solid phase. The obtained results correlate well with the hypothesis of the "oil window", where
in this range of depths the existence of a zone of maximum generation of heavy hydrocarbons by destructive
changes of organic matter is located within 2-4 km. Thermodynamic analysis of organic matter transformations
according to the data on the composition of modern fields of oil and gas regions of Ukraine indicates both the
possibility of biogenic and the probability of abiogenic origin, ie the "polygenesis of oil". Based on thermodynamic
modeling by entropy maximization, a method for estimating kerogen depletion by its methanogeneration has been
developed. This method was applied to three oil and gas regions of Ukraine, and based on the results of the
simulation, conclusions were made about the residual gas generation potential for each of them; the
corresponding maps are constructed. It is shown that: ¢ the gas-generating potential of kerogen of most of
Boryslav-Pokutsk oil and gas district can be considered exhausted, while the kerogen of Bilche-Volytsk oil and gas
district still retains sufficient potential to generate hydrocarbons; * the kerogen of the central axial part of the
DDD has not yet exhausted its gas generation potential; however, local areas on both sides of the rift were
depleted due to high paleothermic gradients, which significantly affected the depth of kerogen degradation; ¢ the
kerogen of the Kerch-Taman interpericlinal depression of the Southern oil and gas region is maximally depleted,
while the kerogen of the southern side of the Karkinitsky-North-Crimean depression retains a high potential for
gas generation.
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