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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.19.03

Tema gucepranii:

1. Cop6uiiiHi fBUIIA B CUCTEMI BYT/ISI-METaH B Pi3HUX TEPMOOGAPUYHUX YMOBAX

2. Sorption phenomena in the coal-methane system under various thermobaric conditions

Pedepar:

1. O6'eKT: TpilMHYBaTO-NIOpPyBaTa CUCTEMA ra30HACHYEHOTO BUKOIIHOTO BYTisl. MeTa: po3pobka ¢i3yHNUX OCHOB
[IOBEiHKY CUCTEMU "BMKOIIHI BYTijljI-ra3" Ipyu 3MiHi TEMIIEPATYPU ¥ 30BHIIIHBOTO TUCKY 111 CTBOPEHHS
IOCTOBIPHUX CIOCOOIB OLiIHKM Ta30€MHOCTi (METAHOEMHOCTI) i MapaMeTpiB KiHETMKY Ta30BUiIEHHS METaHY 3
BYTisis. Metogu: cOpOLiliHi 1 rpaBiMeTpUYHi METOAU, BUCOKI TiipOCTaTUYHi THCKU, BUCOKI HEPIBHOKOMIIOHEHTHI
THCKU, PEHTT€HOCTPYKTYPHUI aHai3, MaJlOKyTOBE PEHTI€HIBCbKE PO3Cil0BaHHS, AudepeHIialbHUI TepMiuHNN
aHaJli3, ONTUYHI JociimkeHHs, IMP-cnekTpockonis (CliH-exo 1 aBTOJiHHNN METOJ), aTOMHO-CUJIOBA MiKPOCKOITiS,
MaTeMaTHU4Hi METOIM aHali3y 300pakeHb [IOBEPXHi, METOAM TEPMOIMHAMIKH, CTATUCTUYHOI I MAaTeMaTUYHO]
disuKy 17151 BUPilleHHs 3a7ia4y MaconepeHocy. Pe3yspraT: po3pobseHa 6a30Ba MOJeJb COPOLIMHUX SIBUIL Y
TPIlIMHYBATO-TIOPYBATil CUCTEMI BYTijIJII-METaH, 110 BilPi3HAETbCS BPAaXyBaHHAM OCHOBHMX XapaKTEPUCTHK L€l
CHCTEMHU: 3aKPUTOI 1 BiIKPUTOI IOPYBATOCTI BYTiJIbHOI PEUOBMHU, PO3UYMHHOCTI, KoedilieHTiB gudysii i1 (pinpTpauii

MeTaHyy Byrisui. [lokazaHo, 110 MacoIepeHiC METaHy y BYTiJli BU3HAYAEThCSl CYMICHAM NPOTIKaHHAM IIPOLIECIB



nudysii MmeTaHy B 6710Kax BYyrijs Ta QinbTpalii MeTaHy Kpi3b CUCTEMY BiIKPUTHUX 110D, KaHaJIiB i TPIlIUH BYTiJLIsL.

l'any3p 3acTocyBaHHs: di3uKa TBEpHOro Tisa, ¢pizuka maconepeHocy, ¢pizuka ripHUuMx MpoLecis.

2. Object: cleat-porosity system of gas-saturated fossil coal. The aim: development of physical bases of the system
"fossil coal-gas" behavior under the temperature and outer pressure changes for creation of reliable ways of gas
content (methane content) and of parameters of methane release from coal estimation. Methods: sorption and
gravimetric methods, high hydrostatic pressures, high unequalcomponent pressures, X-ray analysis, small angle X-
ray scattering, differential thermal analysis, optical investigations, NMR-spectroscopy (spin-echo and autodyne
method), atomic-force microscopy, mathematical methods of surface image analysis, thermodynamic, statistic and
mathematical methods for solution of problems of mass transfer. Results: the base model of sorption phenomena
in cleat-porosity system "fossil coal-methane" is developed. It differs by the accounting of main characteristics of
this system: close and open porosity of coal substance, solubility, diffusion and filtration coefficients of methane. It
is shown that the mass transfer of methane in coal is determined by the joint flow processes of methane diffusion
in coal blocs and by the filtration of methane through the system of open pores, channels and cracks of coal. Field
of application: physics of solid state, physics of mass transfer, physics of mining industry.
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