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Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYE€HO OOI'PYHTYBAHHIO Ta PO3BUTKY HAayKOBUX 3aca], MiJIBUIIEHHS €KOJIOTiYHOI
6e3MeKu Npy TEPMOXIMIYHOMY I1epepo06JIeHHI HEKOHAUIIIMHOI BYTIelleBMiCHOI CUPDOBUHM Y KOHTEKCT] Liiei
CTaJIOro PO3BUTKY YKpaiHU Ta 3MiH HaBKOJIMIIIHBOTO CEPENOBUILA, a TAKOK PO3POOJIEHHIO €KOJIOTIYHUX CIIOCOOiB
OTPUMAaHHS €eHePreTUYHUX ra3iB Ta XiMiYHUX IPOLYKTIB 3 HEKOHAUILIHOIO BYTiJIJIS, BiTXOMIB BYIJIEBULOOYTKY Ta
ByIJle30arayeHHs y Ha3eMHUX Ta IiJjl3eMHUX YMOBax. Ha OCHOBI JOCIIifKeHHs LiiJiell CTasoro po3BUTKY YKpaiHu
IOZI0 €EHEPreTUKY, YIIPABJIiHHS peCypCcaMi Ta 3MiH HABKOJIUIIHLOTO IIPMPOLHOrO CEPENOBUIIA MI0KA3aHO, 110
€KOJIOTiuHa 6e3Iiexa y ranysi eHepreTuky € HeoOXiZHOI0 YMOBOIO [1J1S JOCSTHEHHS CTaJIOTO COLiaJIbHO-

€KOHOMIYHOT'O PO3BUTKY KpaiHu 3arajioM. B po6oTi Ha npukiazi YepBoHOTrpagCchKOro ripHU40IIPOMUCIIOBOTO



parioHy JIbBiBCbKOI 06J1aCTi JOCIIIIPKEHO Ta CUCTEMATU30BAHO €KOJIOTIYHI PM3UKU Ta BILUIUB HA JOBKIJJIS BYTiIbBHAX
TEXHOT€HHUX 00’€KTiB. BCTaHOBJIEHO, 1[0 HANOIIBIINY HETATUBHUHN BILJIUB HA OBKIJIJISI CHPUYUHSIIOTH €Micis
IIAXTHOTO METaHy, BiJlBaJIM MIAXTHOI IOPOAY — TEPUKOHM Ta 3aJIMIIKKU BYTJIEBUIOOYTKY i Byryie36arayeHHs.
HaBezneHnii orssiy BioMUX CIIOCO6iB TEPMOXIMIYHOTO IIEpEepOOIIEHHS BYTJIeLeBMiCHOI CHPOBMHH [TOKAa3aB, 10
npouec ra3udikarii, SKuil 03BoJIsg€ NepepooIISITU PI3BHOMAHITHI HEKOHIULIiMHI TaJIMBHI peCYpPCH Y HA3€MHHUX Ta
niA3eMHUX YMOBaX € HalOiIbIl IePCIEeKTUBHUM 1715 MiJBUILEHHS PiBHS €KOJIOTiYHOi 6€3M1eKU Ta €KOJIOTiYHOI
MoOJepHizalii ByrinbHoi ranysi KpaiHu. PO3BUTOK TEOPETUYHUX 3acajl €KOJIOTIYHOrO TEPMOXIMIUHOrO IEpEpPOBIIEHHS
HEKOHJIMLIMHOI ByIJIeL€eBMICHOI CUDOBMHHU OXOILIIOE€ BU3HAYEHHS PiBHOBXKHOTO CKJIAy Ta TEIIOPI3MIHUX
BJIACTMBOCTE! MPOAYKTIB razudikariii TBepoi ByryieneBMiCHOI CHPOBUHY TEPMOAVHAMIYHIM METOLIOM,
MOJIEJIIOBaHHS IIPOLIECY F'OPiHHA TBEPAOro NajvBa B yMOBAaX BYTiJIbHOTO IJ1aCTa, BU3HAYEHHS TEPMOOAPUYHUX
[IapaMeTpiB 30HU TOPiHHS BYIJIELIEBMICHOTO MACUBY HEIIPSIMUM METOAOM Ta MOJEJIIOBAHHSI IIPOLIECY CYMiCHOTO
OKMCHEHHS Byrijuis i MeTany. Ha nifictaBi po3po61eHMX TEOPETUYHUX 3aCa]] TEPMOXIMIYHOTO IEPEPOOIIEHHS
BYIJIELIeBMICHOI CUDOBUHM i PO3PaxXyHKy [1apaMeTpiB IpoleciB TpaHchopMallil iHguBiAyanbHUX XiMIUHHX CIIOJTYK
CTBOPEHO JIab0OPAaTOPHY YCTAaHOBKY, Ha 5IKill IPOBEJIEHO €KCIIEPMMEHTAJIbHI JOCIIIPKEHHS ITpoLiecy rasudikarii
BHCOKO30JILHOTO CalPOIEJiTOBOIO BYIiJljig Ta KAPIATChbKUX MEHIUIITOBUX CJIAHLIB ITPY BUKOPUCTaHHI
Pi3HOMaHITHUX peareHTiB i BCTAHOBJIEHO, IO Npoliec razudikariii Byrisns npoxonuTh cTabibHO Y IOBHOMY 00CS3i 3
OTPUMAaHHSM LIiHHUX XIMIYHUX IPOJYKTIB — CMOJIM Ta FOPIOYOro rasy, a razudikallis cjaHILliB HeCTabilbHa,
IIPOXOJXThb Y HEIIOBHOMY 00C#13i i3 3aTyxaHHsM. [IpeficTaBieHo AecsAaTh PO3POOJIEHUX Ta 3alIaTEHTOBAHUX HOBHUX
CIOCO6iB Ta MPUCTPOIB TEPMOXiIMIYHOTO NepepobI€HHSI HEKOHAULINHOI ByrjleleBMiCHOI CHPOBUHU 1151
BHUKOPHCTaHHS B Ha3€MHUX i MiI3€MHUX YMOBAX, SIKi BiIpi3HSIOThCS eHeproedeKTUBHICTIO i €KOJIOTi4HICTIO
TEPMOXiIMiYHUX ITPOLIECIB Ta AKICTIO OTPUMYBAHUX IIPOJYKTiB. PO3IJISIHYTO i CCTEMATU30BaHO Pi3MKO-XiMidHi
Croco6u OTPUMaHHS PifKoi a3y — eKCTPaKTy 3 HEKOHIULIHOI ByTylelieBMiCHOI cUpoBuHIU. [IpoBeeHo
TEOpPeTUYHUI aHaJi3 MOTEeHLIMHUX CIIOCO6iB eKCTpaKii JITHITIB, Byriis pisHoi cTazii MeTamopdizmy, KapraTcbKux
MEHIJIITOBUX CJIAHIIiB i ByTJIBHUX IEKIB 3a JOIIOMOTOK OPraHiYHMX Ta HEOPraHiYHMX PO3YMHHMKIB. [IoKa3aHo, 1m0
METOJIM €KCTPaKlii Ta Jenosyimepusanii HEKOHINULINHOI ByTJIeleBMiCHOI CHPOBMHU MOXXYTb OYTU MOKJIAZEHi B
OCHOBY HOBUX €KOJIOTTYHUX TEXHOJIOTIN 3 [IOJATLIIMM OTPMMAaHHAM CMHTETUYHOTO pPifKoro naausa. [IpoBenenui
aHaJli3 eKOoJIOTiYHUX PU3KKIB IIPU 3aCTOCYBaHHI T€XHOJIOTI] nigzemMHoi rasudikariii Byriss nokasas, 1o, y
IIOPiBHSIHHI 3 IaXTHUM METOLOM BUIOO0yBaHHi BYTiis, pU3MKU 3a0pyJHEHHS POIOYOro apy IPYHTY — MiHiMasbHi,
[IOBEPXHEBUX i MiI3€MHMX BOJ] Ta aTMOC(EPHOro NOBITPsl — HE3Ha4YHi. Ha 0CHOBI KOMILJIEKCY TipHUYO-T€0JIOTIYHUX i
XiMiKO-T€XHOJIOTIYHMX KpUTEPiiB BUOOPY BYTiIbHUX IJIACTIB JJ1s1 3aCTOCYBAHHS TE€XHOJIOTi nin3deMHoi razudikarii
IOCTiIKeHO BYrinbHi 6aceiiHu YKpainu. [TokazaHo, 110 NoTeHjal NOoKJaiB ByTis, IPUAATHOTO AJ1s Mifj3eMHO]
rasudikanii B Ykpaini nepesuiye 2,5 Mapz T. [IpoBeieHO TEXHIKO-€KOHOMIUHY OLIiHKY BapTiCHUX ITOKa3HUKIB
OTPUMAaHHS FOPIOYMX MIPOIYKTIB METOAOM Mii3eMHOI radudikariii Byriss, sika NigTBepAnsa €KOHOMIYHICTS ii
peasizaiiii. 3arajioM B po6OTi O6IPYHTOBAHO Ta PO3BMHEHO HAYKOBI 3acafy MifBUILLIEHHSI €KOJIOTiYHOi 6e3eKu I1pu
TEPMOXiMIYHOMY IepepO6IEHHI HEKOHAMLIIHOI ByI/1e11eBMiCHOI CUDOBUHU

2. The thesis paper deals with substantiation and development of scientific bases of increase of ecological safety at
thermochemical processing of substandard carbonaceous raw materials in the context of the purposes of
sustainable development of Ukraine and changes of environment, and also to development of ecological ways of
reception of power gases and chemical products from substandard coal including ongraund and underground
conditions. Based on a study of Ukraine's sustainable development goals for energy, resource management and
environmental change, it is shown that environmental security in the energy sector is a necessary condition for
achieving sustainable socio-economic development of the country as a whole. In the work on the example of
Chervonohrad mining district of Lviv region the ecological risks and impact on the environment of coal
technogenic objects are investigated and systematized. It has been established that the greatest negative impact
on the environment is caused by the emission of mine methane, dumps of mine rock - heaps and residues of coal
mining and coal beneficiation. The review of known methods of thermochemical processing of carbonaceous raw
materials showed that the gasification process, which allows to process various substandard fuel resources in

terrestrial and underground conditions, is the most promising for improving environmental safety and



environmental modernization of the country's coal industry. Development of theoretical principles of ecological
thermochemical processing of substandard carbonaceous raw materials includes determination of equilibrium
composition and thermophysical properties of gasification products of solid carbonaceous raw materials by
thermodynamic method, modeling of solid fuel combustion process in coal seam conditions, determination of
thermobaric parameters. methane. On the basis of the developed theoretical bases of thermochemical processing
of carbon-containing raw materials and calculation of parameters of processes of transformation of individual
chemical compounds the laboratory installation on which experimental researches of process of gasification of
high-ash sapropelite coal and Carpathian menilitic shales volume with the receipt of valuable chemical products -
resin and combustible gas, and shale gasification is unstable, is incomplete with attenuation. Ten developed and
patented new methods and devices of thermochemical processing of substandard carbon-containing raw
materials for use in terrestrial and underground conditions, which differ in energy efficiency and environmental
friendliness of thermochemical processes and the quality of the obtained products, are presented. Physico-
chemical methods of obtaining the liquid phase - extract from substandard carbon-containing raw materials are
considered and systematized. Theoretical analysis of potential methods of extraction of lignites, coal of different
stages of metamorphism, Carpathian menilitic shales and coal pitch by means of organic and inorganic solvents is
carried out. It is shown that the methods of extraction and depolymerization of substandard carbonaceous raw
materials can be the basis of new environmental technologies with the subsequent production of synthetic liquid
fuel. The analysis of environmental risks when using the technology of underground coal gasification showed that,
in comparison with the mine method of coal mining, the risks of contamination of the fertile soil layer - minimal,
surface and groundwater and air - are insignificant. On the basis of a set of mining-geological and chemical-
technological criteria for the selection of coal seams for the application of underground gasification technology,
the coal basins of Ukraine have been studied. It is shown that the potential of coal deposits suitable for
underground gasification in Ukraine exceeds 2,5 billion tons. A technical and economic evaluation of the cost of
obtaining combustible products by the method of underground gasification of coal, which confirmed the cost-
effectiveness of its implementation. In general, the paper substantiates and develops the scientific principles of
improving environmental safety in thermochemical processing of substandard carbon-containing raw materials.
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