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ABSTRACT

Purpose. To study the sorption properties and kinetics of methane desorption for
coals that underwent destruction under the action of shear stresses and to identify
the relationship between the level of stresses and the characteristic relaxation time
of desorption.

Methods. The destruction of cubic coal samples by shear deformations was carried
out using a triaxial press. For failure, shear stress levels of 4 MPa and 14 MPa were
used. A volumetric method was used to study the process of desorption of methane
from coal. A new method for analyzing experimental results based on the idea of a
change in the characteristic relaxation time of desorption upon methane emission
was used.

Results. On the basis of experimental data, the kinetics parameters of methane de-
sorption from three coal samples was determined: initial and destroyed by shear
stresses of various levels. A comparison of the kinetics parameters showed that with
an increase in shear stresses, the characteristic methane desorption time decreases,
the effective methane diffusion coefficient increases, and the sorption capacity of
coal decreases. A gualitative and quantitative analysis of alternative interpretations
of the features of changes in the kinetic parameters of methane desorption from coal
destroyed by shear stresses of various levels is carried out.

Originality. An analysis of the experimental results in a dynamic sorption model
suggests that all the features of the sorption kinetics are due only to the energy of
interaction of methane with coal. For the first time, the dependence of the interac-
tion energy of methane with coal substance on the value of the tangential stresses
that destroy coal is revealed.
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Practical implications. The results of the study make it possible to diagnose the
level of shear stresses in the coal seam using coal samples and can be used to predict
gas-dynamic phenomena.

Keywords: characteristic time, relaxation of the desorption process, level of shear
stresses, interaction energy, volumetric method, emission, methane desorption, coal
microstructure, sorption capacity of coal.

1. BBEJEHHUE

VYTroJapHbIE TUIACThI OJIBEP>KEHBI IEHCTBUIO CJIOKHOTO HAINPSHKEHHOTO COCTOSI-
HUS — 00BEMHOTO HEPAaBHOKOMITOHEHTHOTO CXKATHS, YTO SIBJISIETCS, €CITM HE OCHOB-
HBIM, TO BXXHBIM (PAKTOPOM, OTIPEEIISIFOIITUM BO3ZHUKHOBEHHUE Ta30IMHAMHUYECKUX
seieHudt (I'JI5) B yronpabIx maxrax [1-8]. B 31Ol cBsI3u nprnoOpeTaroT akTyaib-
HOCTb MCCII€IOBaHUSI COPOLIMOHHBIX CBOMCTB U OCOOCHHOCTEN KMHETHKU AIMHUCCUH
MeTaHa U3 yIjieH, pa3pylIeHHbIX B pe3yJIbTaTe BO3ACUCTBUS HA HUX HCKYCCTBEHHO
CO3/IaBaeMbIX HarpspkeHui. VX pe3ynbTaThl, B COBOKYITHOCTH C MOJOOHBIMU JaH-
HBIMU I yrie#, ucnbsitaBmmx codbitue I'/[5, MmoryT nate naopManuio o xapak-
Tepe MEXaHOXUMUYECKUX TpaHC(hOpMalliii B yriie, KOTOPbIE MPEeIIIeCTBOBAIH YIIO-
MSHYTOMY coObITHIO. Takue cBeaeHus BaxkHbI s porHo3oB /151, obecneuenus
0€30MacHOCTH pabOThI IIAXTEPOB, U IOITOMY UX MOJIYYEHUE SBISETCS aKTyalIbHON
3a/1a4uen.

N3yuenue cucteMbl yrojab-MeTaH MOKa3bIBAET, YTO MHOTHE OIBITHBIC JTaHHBIC
ynaercsi 0ObSICHUTD, €CIIH MPEINOJIOKUTh, YTO B CTPYKTYPHOM OTHOIIIEHUH KaMeH-
HBIN yroJib MPEJACTaBIsAET COO0M COBOKYITHOCTh MENIbUalIInX 0Opa3oBaHuii — OJI0-
KOB, CBOOOJIHBIN 00BEM MEXIy KOTOPHIMH COCTABIISIET 00BbEM OTKPBITHIX TOP U
TpentuH [9]. Yka3zaHHbIE TOPHI COOOIIAIOTCS C BHENTHEN MOBEPXHOCTHIO YIJIS U CITYy-
)KaT MyTSMH 3BaKyalu rasza mnocie ero nuddy3uu u3 6okoB. Takke Kak U Mpu
OTJIEJICHUH YTJISl OT HACHIIIIEHHOTO T'a30M IJIacTa, B JIJAOOPATOPHBIX OMbBITaX MOYTH
BEChb CBOOOJIHBIN M aIcCOPOMPOBAHHBIN B OTKPBITHIX MOpaxX M TPEUIMHAX METaH Te-
psieTcs emé npu BCKPBITUU KOHTEIHepa ¢ yriaem. [loatomy, n3ydast KUHETUKY Je-
copO1uH, Mbl BCET/1a HaUMHaeM e€ HaOJto/IeHUE Ha CTaluu, KOTJa BbIJICJICHHE Ta3a
MPOUCXOUT U3 010K0B yris. B mocienyromem 3¢pdexT punbTpanuu OTKPHITHIMU
MOPaMHU «PETYIUPYET» CKOPOCTh BBIX0/IA T'a3a 3a CUET OMIOPHOTO AaBJICHUS BOIU3U
OJIOKOB.

Panee [1] Ha ypoBHE KaueCTBEHHBIX OIICHOK OBLIO MOKa3aHO, YTO MPHIIOKCHUE
K 00pasity yriisi HeKOTOPBIX BUIOB HAMPSHKEHUN MOXKET MPUBOJAUTH K U3MEHEHHUIO
GbunbTpauoHHBIX U TUG(GY3HOHHBIX XapaKTEPUCTUK JBUKCHHS METaHa B YIIe.
[IpumeuaTenbHO, YTO OMHMCAHKUE TPAHCIOPTAa METaHAa B COBPEMEHHOM JUTEpaType
MIPOBOAUTCS OOJIbIIEH YacThio 6e3 yuera copOIMOHHBIX 3(h()EKTOB, TO €CTh METaH
paccMaTpuBaeTcs Kak uaeanbHbli ra3 [2, 8]. C nanbHEUIIUM pa3BUTUEM HAYUHBIX
MIPEJICTaBICHU O COPOIIMOHHON KMHETHKE MOSBUIACh BO3MOXKHOCTH 00Jiee TIOJTHO
HCII0JIb30BaTh MHPOPMATUBHOCTD JTAHHBIX AKCIIEPUMEHTAJIbHBIX u3MepeHui [10].

2.  IEJb UCCJEJIOBAHUN

HSy‘II/ITL COp6I_[I/IOHHBIe CBOMCTBA U KWHCTUKY ,Z[eCOp6I_[I/II/I METaHa IJIA yrneﬁ,
MPETCPIICBIINX Pa3pYLICHUEC 110 JIEICTBUEM CIBHUIOBBIX HaprI)KCHI/II\/'I U BBIAABUTH
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CBS3b MEXKJly YPOBHEM HAINPSKEHUW M XapaKTEPHBIM BPEMEHEM pellaKcaluu Je-
copOIum.

3.  METO/bl UCCJIEJOBAHMII

HccnenoBanusi KWHETUKH BBIXOJ]a METaHA M3 KAMEHHBIX YTJIeH MPOBOIMIA Me-
TOJIOM JIecCOpOLMY B BaKyyMUPOBaHHBIN HakonuTenbHbIH cocyn (HC) u3BecTHOTO
obwema V .

Jannbie 00 m3MeHeHHH 00bEMA ra3a B HAKOMMUTEILHOM COCYJIE B XOJIe AecopO-
LMY UCTIONB30BAH JJI1 KOMITBIOTEPHOM ONTUMM3AIUU TTaPAMETPOB UHTEPIIOJISIIH-
OHHOM (YHKIIMH, UMEIOUIeH HauMEHbIIee CPEeIHEKBAIPATUYHOE OTKIOHEHHE OT
IKCIIEPUMEHTANIbHBIX TOUeK. J{Ji1 oOecreueHus ynoBIeTBOPUTEIHHOTO MPUOITIIKE-
HUS K OTIBITHBIM JIAHHBIM, HEOOXO0IUMO MCTOJIBE30BaTh CYyMMY OOJIBIIIOrO YKCa Ta-
KuX QYHKIHM, 9TO YCIOKHSIET KOMIBIOTEPHBIA pacyeT YMCICHHBIX 3HAYCHUH Ia-
pametpoB. [loaTomMy /UIst HHTEPIOJIAINUA UCTIONH30BaIu (HYHKIIMIO BUA:

Q.o (t) =a(l—exp(-t/ 7)) +b(A—exp(-t/ ;) O

B ykazaHHOM NpHONMKEHWH MapamMeTpsl 7; W T, MPEACTaBIAIOT cOOON
YCpEeOHEHHbIE 3HAYEHUS XapaKTEPHbIX BPEMEH MCTEUEHHsI «OBICTpOro» U
«MEIEHHOTO» MeTaHa, & M D — ero o6séMsl B ymie [11]. OueBmaHoO, 4TO
MakCHMaJbHBI 00bEM MeTaHa B ymie (mepen aecopbOuumeii) paBen a+b. B
JIByXBPEMEHHOW MOJIETTH IeCOPOITNY mepBast cocTapisronias B (1) onpenensercs, B
OCHOBHOM, (PHIIBTPAIIMOHHBIMH MPOIIECCaMu, a BTopas — Tudy3nOHHBIMHU.

DKcreprMeHTaJIbHbIE JAHHBIE O XOJI€ 3aI0JIHEHNS HAKOTUTENTLHOTO COoCcyla ra3oM

VICTIOJIB30BAIIH TSl OTIPECICHUS XAPAKTEPHOTO BPEMEHH 0% (t) mporecca mecop6-
[IUHM METaHa U3 YIJIS:

7%(1) =Q,, (1) /(dQ,. () / dt) )

rae dQ,.(t)/dt — ckopocts u3MeneHus 0GbEMa ra3a B HAKOIUTEIBHOM cocyse (Io-
Tok raza u3 yris), Q. (t) =(a+b-Q,.(t)) — o6ném merana B yrie B MOMEHT Bpe-
MeHu t.

Iapamerp 7%% (t), B ToM BHIe, B KOTOPOM OH 3aIIMCaH, — 3TO BPEMsI HCTCUCHHUS

BCCTO0 MCTaHa, KOTOprﬁ B I[aHHHﬁ MOMCHT BpCMCHHU t COZACPIKUTCA B YIJIC, B IIPCA-
IIOJIOKCHHH, YTO IIOTOK L[ecop61/1pyeMoro ra3a OCTaHCTCs TaKHM XK€, KaK U B MO-
MCHT BPpCMCHU t,a ApYrue€ NCTOUYHHUKHU (I/IJ'II/I HOFJ'IOTI/ITGJ'II/I) ra3a OTCYTCTBYIOT. Ilo-

ckombKy nipu fiecopbumu semranna Q,, (t) unotox dQ,.(t)/ dt usmensiores, To na-

pamerp 79 (t) Tarke m3MeHsIeTCS, U B CiTyYae MPUOIMKEHHOTO OTIMCAHHS 3aTyXako-
LIETO MPOoLecca, IPUHUMAET CMBICI CPETHETO 3HAUEHMS.
BbI60p XapaKTepHOTo BpeMeHH 79 (t) ms aHaNM3a KMHETHKH iecopOLIn 00Y-

CJIOBJICH TpEM: NMpUYHAMMU. HepBa;I — 9TO BBICOKAs YYBCTBUTCIIbHOCTb XapaKTEep-
HOI'0 BpCMCHHU K pasMepy I'paHyl yrjid. BTOpa}I - O6YCJ'IOBJ'IeHa TEM, UTO BCIIMYHNHA
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7% (t) He 3aBMCHT OT MACCHI YIUIA M KOJIMUECTBA TPAaHyII B 06Pa3uax u TPeThs, —

9TO YIOOCTBO KOMIBIOTEPHOTO pacdera mapamerpa 79 (t) mHTepmOISIIMOHHOM
(GyHKIIMY, OMUCHIBAIONICH XO/1 U3MEHEHHUS JUCKPETHBIX SKCIIEPUMEHTAIBHBIX JJaH-
HBIX.

Kak mokaspiBaeT OmBIT, KWHETHKA BBIACICHUS Tra3a M3 YIJsl MPU JecopOLru
MMeeT IIMPOKHUH Uara3oH KOHCTAaHT BPEMEHH (XapaKTEepPHBIX BPEeMEH Taec) —oT
HECKOJIKUX MUHYT JI0 CYTOK B 3aBUCHMOCTH OT CTaIHU AECOPOIMH, YPOBHS METa-
Mop(du3auK, TeMIeparypsl U Ipyrux (aKTOpOB, B YACTHOCTH, OT SHEPIETUKU
¢ Gy3UNOHHOTO TIpoIIecca B YroJLHOM BellecTBe. B 0JI0Kax MCKOMaeMbIX yriieih
HMMeEEeT MECTO JAUCIIEPCHsl JUTUHBI AUPPY3MOHHOTO MYTH.

3aBUCHMOCTb XapaKTepPHOTO BpeMeHHU aecopOumu o1 D, u sHepruu aktusa-

uu ¢ TUpQPy3MOHHOTO MpOoIecca ONMUCHIBAECTCS BBIPAKEHUSIMU, CIEIYIOIUMHU U3
Teopun quddy3un B TBEpAbIX Tenax [12]

7(t)=R’/D,,,®, 3
Du(jxf) (t) = Dy exp(—&/k,T), (4)

e mapamerpsl Dy, Kg 1 T B ypaBHeHHH AppeHHyca — COOTBETCTBEHHO MPEIIK-
CIIOHEHITMATIBHBIM MHOXKHUTENh, TIOCTOSIHHAS bonbiiMaHa u Temmeparypa; R — pa-
IMYC KyCKa TBEpPJIOTO Tela.

ECiIH U3 KCIIEPHMEHTA H3BECTHA 3aBHCHMOCTB IapaMerpa 70% (t) ot Bpemenu
JECOPOITH, TO C TIOMOIITBIO BEIpaKeHUS (3), MOKHO OIEHUTD AP (HEKTHUBHBIN KO-
uupent nupdysun D, ,, Ha m0060it cTaguu sMuCCHH raza u3 00pasia yrist. J¢-

exruBHbIil KOdQOUIMEHT MMpdy3un D,,, Tas0BBIX MOJCKYI TaKXe CIeIyeT

MPUHUMATD KaK €ro YCpeJHEHHOE 3HaYeHHe 1Mo 00bEMY OJ0Ka YIis.

B kauectBe 00pa3LoB Uil KCCIEIOBaHUI MCIOIB30BaIM yroJib maxtel «Kpac-
Hoapmerickas-3amannas Nely. Jlns paspyiieHuss KyOM4ecKux o0pas3IoB CIABUTO-
BBIMU JIe(OpMaLAMHU HAarpy:KEHHE YIiis OCYLIECTBIIIIN N0 CXeMe O, = 20, —Oj.

ITpu 5ToM o, npunuMao 3nadenue 4 MIla u 14 MIla. [lanee nocne npoodienus u

OTCEBa Ha CUTax yroJib B rpanynax 0,2 — 0,25 MM cymmim npu temmneparype ~350K
B TeueHuu 10 yacoB. KauecTBo BbICYIIMBaHUSI KOHTPOIUPOBAIN aHAIHU30M (OPMBI
JIMHKY CIIEKTpa A1epHOr0 MAarHUTHOTO pe3oHaHca npotoHos HL.

B npomecce mMOArOTOBKM ¥ MPOBENEHUS OSKCIEPUMEHTOB  BBIOIHSIIN
CIIEAYIOLIUE YCIOBUS:

1) [IpenBapuTenbHOE HACBIIIEHHE BCEX 00Pa31I0B METAHOM IPOU3BOIUIOCH
B Cpelle MeTaHa, cxKaToro npu aasienuu 2,5 Mlla;
2) Perucrpanus necopOuum mpekpaimagach Mociie TOro, Kak M3MEHCHHE

JIaBJICHUA ra3a B HAKOMUTEIbHOM cocyze 010 Menble 200 I1a 3a cyTku.

Macca kaxjoro oopasua yrist 20 r.

OtMmeTuMm, 4To B SKCHEPUMEHTAX ONpeessIn 00beM MeTaHa, KOTOPbIi ocTaBancs
B yIJle mocie «cOpocay» cKaToro rasa u3 KoHTelHepa B atMmocgepy. (Bo Bpems
«cOpocay BMecTe coO CBOOOJHBIM METAHOM U3 OTKPBITHIX MOP U TPELIMH YAAISETCS
TaKKe METaH, aJIcCOPOMPOBAHHBIN Ha OTKPBITHIX TOBEPXHOCTSIX YIJI).
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4.  PE3VJBTATHI HCCJIEJTOBAHUM

Ha pucynke 1 mokazaH xoj n3MeHeHHS 00bEMa METaHa B HAaKOTMTEIBHOM CO-
cyJle B IpoLecCce IEeCOPOLMH U3 YIIISL.

Q M IKr

0.015 -------- greeeosas

0.010

0.00S |-

Pucynox 1. I'paghuku unmepnonayuonnsvix QynKuuii, ompasrcaiouiie npoyecc
3anoiHeHUs HAKORUMEIbHO20 COCYOd MEMAHOM NPU 0ecopOuUU U3 00pA3Y08 Yiis 6
epanynax 0,2-0,25 mm: ne pazpywennozo — kpueas 1, pazpyuiennuvix npu

o,=4Mlla — kpusas 2 u c,=14Mlla — kpusas 3

[To maHHBIM M3MeEpeHu# Ul TpexX 00pa3LoB BBHIYUCISUIM UCXOAHYIO Ta30HOC-
HOCTh U MapaMeTpbl KHHETUKH — &, D, 71 U 72, Onpeesstoniie BiI rpadMKoB HH-
tepnossioHHoN pyHkumu (1). [TomydeHHBIE pe3yiabTaThl AAIOT BO3MOXKHOCTH C
MOMOIIBIO BhIpaXKeHUs (2) paccuuTaTh U3MEHEHHE BEIMUMHBI XapaKTEpPHOIO Bpe-

MeHu gecopbumn 79% () B mpomecce smuccun Metana u3 yris. Ha pucyske 2 mpu-

BEJICHBI PE3YNBTATHI pacyeTa mapamerpa 9% (t) ams Tpéx 06pasios yris.

0 1 p tm&c 3

Pucynok 2. Xapaxkmep uzmenenus epemeHu penaKkcayuu 0ecopoyuu memana u3
obpaszyoe yena. Hymepayus kpueslx makas jce Kaxk Ha pucyuke 1

Hanee, cienys BbIpaxeHHIO (6), TOTy4aeM BEIMUYMHY M XapakTep MU3MEHEHUs
spdexTrBHOrO Kodpdunmenta quddy3un MeraHa B 6J0Kax yris B TEUEHHUE Jie-
copOLMOHHOTO Tporecca. Pe3ynbraThl pacuéra npeacraBieHsl Ha pucyHke 3. [Ipu
pacuere Mpearnoaraiy, 4YTo CpeAHss AauHa Tuddy3MOHHOTO MyTH paBHA «paju-

yCy» TpaHyl yriis.
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Pucynok 3. Xapaxkmep uzmenenusn eenuduunsl IQhphekmuenozo korpguyuenma ouggy-
3uU Memana @ yz2ie ¢ mevyenuem gpemenu oecopoyuu. Hymepayus kpuewvix kaxk na
HPeovbIOYyUUX PUCYHKAX

5.  OBCYXJIEHMUE PE3YJIbTATOB

[TapameTpsl uHTEpHOAAUMOHHBIX GyHKIMM (1) s Tpex oOpasloB yris cBe-
JIeHBI B Ta0IHITY 1.

Taénuya 1. Ilapamempot unmepnoaayuu xo0a 0ecopoyuu memana u3 yeis
He pa3pyuwennoz2o u paspyuiennslx coeuzosvimu nanpaxcenuamu c,=4Mlla u

c,=14MlIa
[TapameTpsl
O6pas3iibl HavanpHas ra-
T & o b, @ 30HOCHOCTh
T 108 m¥kr | 10%c | 108 wm%kr | 10%c OCHOCTE,
10™ m°/kr
Ucxonueiii 3,2 0,5 14,2 10,3 17,3
Pazpymiennbiit
py 6,~4MITa 3,9 0,51 9,5 7,3 13,3
Pazpymiennbrit
npr o,=14MITa 4,2 0,46 8,2 6,2 12,4

W3 Tabnuiel 1 BUIHO, YTO C POCTOM YPOBHS pa3pylIaONIMX HANPSHKEHUN COp-
Oupyroras cnocoOHOCTh yruisi yMeHblnaercst moutd B 1,4 pasa. Eciu cienoBars
HPEJICTABICHUSM O 3aKPBITHIX IIOpaxX B yIje, TO YMEHBILICHNUE Fa30HOCHOCTH B JIO-
TMYHO CBSI3BIBATh C Pa3pyLICHUEM HanOoJiee KPYITHBIX 3aKPBITHIX MOP B KPYITHBIX
YroJbHBIX O10Kax. OHAKO MOCIIETHIE NCCIeIOBAHMUS HE TIOATBEPKIAIOT ITOT Te-
3UC U YKa3bIBAIOT HA COPOLIMIO Ta30B B MUKPO- M IIEPEXOIHBIX [TOPAxX yIIsl.

[Tepeuncnum npyrie BO3MOXKHBIE MPUYMHBI YMEHBIICHUS! TaA30HOCHOCTH YIJIS
npu paspyueHud. Bee oHM, B TOH WM MHOM Mepe, SBIISIOTCS CIIEICTBUEM H3MEHe-
HUSI MUKPOCTPYKTYpBl yris. Hamwume B yriasix BKIIOYEHUH (yHKIIMOHAIBHBIX
TPYNII Pa3IUYHOTO XUMHYECKOTO COCTaBa, M AWCIEPCHU TPOHUIIAEMOCTH TIOp
OTIpeNeNsieT MUPOKUH CIEKTP SHEPTrHH B3aMMOJCHCTBHI METaHa C BEIIECTBOM
yris. YMeHbIIEHHe COpOMpYIOLIe CIOCOOHOCTH MOXeT ObITh 00YyCIOBICHO
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YMEHBILIEHUEM IOTEHIIMAala B3aUMOJAEHUCTBUS METaHa C YIJIEM BCIEACTBHE POCTa
3USHUS MUKPO- U TIEPEXOJHBIX MOP B YrOJBHBIX Osokax yrist. B pabdore [13] moka-
3aHO, YTO ISl UHTEPIIPETALMN U3MEHEHUNA METAHOEMKOCTH YIJIEW JONYCTUMO HC-
[10JIb30BaHME MPEACTABICHUN O JUHAMMUYECKOM XapaKTepe MPOLECCOB COPOLUU U
necopouuu [ 14]. [IpaBomMepHOCT HCIOJIB30BaHUS MoAenu JIeHrMiopa (0THOCIIOH-
Has aJicopOLHMs, OTCYTCTBHE JIATEPATLHBIX B3aUMOACHUCTBUI) JUIS OIIICAHUsSI COPO-
LU MUKPOTIOPUCTHIMH YTJIIMU, KOHEYHO, YCJIOBHA. OJJHAKO B paMKaX yKa3aHHbIX
NpUOIMKEHUI Ha Ka4YeCTBEHHOM YPOBHE BO3MOKEH CPAaBHUTEILHBIA aHAIN3 00b-
éMa MeTaHa B HE pPa3pyLIEHHOM M pPa3pyLIEHHOM CJIBUTOBBIMU HaIPSDKEHUSAMU
yrie. Hanbosiee mHPOPMATUBHBIM JJIsI 3TOTO MOKET OBITh MMapaMeTp ypaBHEHHS
Jlenrmiopa — b, KOTOpBIi SIBIAETCS HHANKATOPOM COPOUPYIOLIEH CIIOCOOHOCTH aj1-
copOeHTa WM CTeNeH! JIOKaIu3aluu ajcopobara. Ero BenmunHa nponopuuoHaibHa

BpPEMEHH NpeOBIBAaHNS MOJIEKYIIBI Ha aKTUBHOM IIeHTpe: b o Z_lv_l-exp(E/ RT).

B 3TOM BBIpaXX€HHHU Z — YKCIO MOJIEKYI B 3alIOJJHEHHOM MOHOCJOE, V — 4acToTa
KoJieOaHUN MOJIEKYJbI ajcopOaTa B MEPHEHAMKYISIPHOM K TOBEPXHOCTH Teja
HaIpaBJICHUH, £ — SHEPTUs B3aMMOJICHCTBUS MOJICKYJIBI ¢ BeIecTBOM yriis, R u T
— yHUBepcallbHasl ra3oBasi IOCTOSIHHAs M a0COJIIOTHAsl TeMIeparypa ajacopOeHTa,
cooTBeTCTBEHHO. Takum oOpa3om, ueM MeHblle £, To ecTh ciaadee CBsI3b MOJIEKYIIb
(rona ¢ MOBEPXHOCTHIO MOP YIJIS, TEM MEHbIIE BpeMs 7 IpeObIBaHUSI MOJIEKYIT
Ha MOBEPXHOCTH YISl U 00BEM aICOPOIIMOHHOTO CIIOST MOJICKYJI.

Ecnu yunteiBaTh SHEpreTryeckuil (pakTop U JMHAMHUYECKUN XapaKkTep copOiu-
OHHBIX IPOLIECCOB, TO MPOCTON pacueT MOKa3bIBAaeT, UTO yMEHblIeHue B 1,5 paza
cOpOUpPYIOIIEeH CIIOCOOHOCTH MPHU Pa3pYIICHUH YIJIsl TODKHO OBITh BBI3BAHO M3MeE-
HEHHEM DHEPruu B3aMMOJICHCTBHS MOJIeKyn MeTaHa ¢ yriaém Ha 0,85 xJx/moib.
Henb3s uckimodats BEpOATHOCTH TOTO, YTO HA COPOUPYIOIIYIO CITIOCOOHOCTH BJIM-
€T BeChb KOMIUIEKC MEePEeUHCICHHBIX MEXaHOXUMHUYECKUX U SHEPreTHUECKUX (ak-
Topos [15 - 18].

WuTepecHyto nHbopMannio Aal0T JaHHbIE 00 M3MEHEHHUU XapaKTepHOTO Bpe-
MEHHU peJlaKCaluy JecopOIrK MeTaHa Mpu paspyuieHuu yris. Kak BumHo u3 pu-

CYHKa 2, C POCTOM Pa3pyLIAOLIHX HAIPIKSHHI mapamerp 70 (t) ymenbmraercs.

BO3MOHbI HECKOJIBKO BAPHAHTOB OObSICHEHHS yMEHBIICHHS BDEMEHH 70% (t) mpm

paspywenuu yris. Ha nepBslil B3risa, HanOoJiee OUeBUIHBIM IIPEACTABISAETCS Ba-
PHAHT YYUTBIBAIOLINI POCT MPOHUIIAEMOCTH YIJIsl IpU paspyuieHuu. B stom ciy-
4yae NPOUCXOIUT ocialneHue (GUiIbTparroHHOTO 3(p(dexTa B OTKPHITHIX MOPAX
(yMeHbLIaeTCs ONOPHOE JaBJIeHUE B Mopax BOIM3M 0sokoB). B pesynbrare uHru-
Oupytoliee BIUsHUE QUIBTPALMOHHBIX KaHAJIOB CHUXKAeTcs, a IU(Qy3noHHBIH 110-
TOK ra3a u3 0J10k0B Bo3pactaeT. Ha pucyHke 1 3aMeTHO, 4TO ¢ POCTOM pa3pyllao-
IIMX HANPsHYKEHUH MHTEHCUBHOCTh 3MHCCHU ra3a Ha HayaJlbHOM Y4YacTKe Jecopo-
LMY YBEJIMYMBAETCS MOYTH B 2 paza. OpHaKo janee B X0/e 1ecOpOILUH 3TO pa3iu-
que He npesbiaer 1,5 pasa.

AnbTepHAaTUBHBIA BapUaHT OOBSCHEHHS MOXKET OBbITh CBSA3aH C PHEPreTHKON
B3aMMO/IEHCTBHS METaHa C yIJIeM, IIOCKOJIbKY XapaKTepHOE BpeMsl peslakcaluy 3a-
BHCHUT, coriacHo (opmynam (3) u (4), OT SJHepTUM aKTUBALIMU JiecopOrmu £ uepes
spdexTrBHBIN K03 dunent auddysun.

Kak BuaHo u3 pucyHkoB 2 u 3, ymenblieHue sHeprun E Ha 0,85 k/[x/Moib
BIIOJIHE OOBACHSET HE TOJBKO YMEHbILEHUE BpeMEHH Jecopouuu ¢ B 1,5 pasa, HO
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u poct 3¢ pexTuBHOrO Kodhpunuenta qudQy3uu u3 yrieu, pa3pymeHHbIX CIBU-
TOBBIMH HAPSKCHUSMHU.

Kak mokaspIBaeT 3KCIIepUMEHT U pacieT, KHHETHKA BBIICTICHHUS ra3a U3 yIriisd Ipu
JecOpOIMH UMEET MIMPOKUI THAIa30H KOHCTAHT BPEMEHH (XapaKTEePHBIX BPEeMEH
7°°°) u BenuuuH >PPeKTUBHOro Kod(ppuurenta 1udPy3uu. DT napaMeTpbl 3aBU-
CST OT CTaJMH JIECOPOLUH U IPYyruX (PakTOPOB, B YACTHOCTH, OT SHEPTHH B3aHMO-
JEMCTBUS METaHA C BEIIECTBOM YIJIS.

6. BbIBOJbI

B pesynprare SKCIEpUMEHTANBHBIX HCCIIETOBAHUN BBISBIEHBI OCOOEHHOCTH
BIIMSIHUS YPOBHS Pa3pyHIaONIUX YroJib CIBUTOBBIX HAMPSHKEHUH HA COPOITMOHHBIC
CBOWCTBA YIJII U KUHETUKY JecopOIuu Metana u3 yrisi. OOHapyXeHO, 4TO pOCT
YPOBHSI CABUTOBBIX HAIIPSDKEHHUI COMTPOBOKIAETCS

a) YMEHBIIIEHUEM COPOUpPYIOIIeH CTOCOOHOCTH YIS,

0) poctom BenMuUHBI 3P PeKTUBHOTO Kodpduiuenta nudp¢dysun metaHa B 0J10-
Kax yriis;

B) YMEHBIIIEHUEM XapaKTEPHOTO BPEMEHH peJlaKCallluy MpoIlecca AeCOpOIHH.

OO6cyxieHne YKCIEPUMEHTATBHBIX PEe3yJIbTaTOB B paMKaX MOJEIIA JUHAMUYE-
CKOM cOpOIMH TIOKA3aJlo, YTO BCE BBISBICHHBIE 0COOEHHOCTH COPOITMOHHON KHUHE-
THKHU CBS3aHBI TOJBKO C YHEPTETUKON B3aUMOJICUCTBUS METAHA C YTIIEM.

BrniepBrie BbIsIBIIeHa 3aBUCUMOCTh SHEPTHHM B3aUMOJCHCTBHUS METaHa C Belle-
CTBOM YTJISl OT YPOBHS CABUTOBBIX HAIIPSDKEHUH, pa3pyLIalONINX yroJb.

ABTOp BBIpa)KaeT MPHU3HATENIBHOCTh JOKTOPY (PU3MKO-MaTEeMaTHUYECKUX HayK
JLLA. CredanoBuuy u 1oKTOpYy TexHUYeCcKux HayK A.B. Bypuaky 3a untepec k pa-
00Te U MoJie3HbIe 3aMEeYaHUsl.

CIIMCOK JIMTEPATYPbI

1. PeBBa, B.H., YnesHoBa, E.B. & Bacmimskosckwii, B.A. (2007). BrusHaue Buaa Hamps-
YKEHHOTO COCTOSTHHSI Ha COPOI[MOHHBIE CBOMCTBA YTJIEH MPH UX pa3pylIeHUH B YCIOBHUSX
00bEMHOr0 HEPaBHOKOMIIOHEHTHOIO CxKaTHsL. I eomexniuna mexanixa, (69), 97-104.

2. Anekcees, A.Jl., YimesraoBa, E.B., Bacmibkosckuit, B.A. [ ap.]. (2008). Biusane
HapyIIEHHOCTH YTOJIBHOTO IJIacTa Ha KUHETHUKY BBIXONIA MeTaHa. [ opHuli uHgopmayu-
oHno-ananumudeckuil oonremens, (OB 7), 54—65.

3. Anekcees, A.Jl., YiuesHoBa, E.B., BacmibpkoBckuit, B.A. [u np.]. (2010). Ocoberno-
CTH CTPYKTYpPBHI YTIII BEIOPOCOONACHBIX 30H. [ OpHblU UHDOPMAYUPHHO-AHATUMUYECKUL
bronnemens, (8), 164-179.

4. Anekcees, A.Jl., YiesaaoBa, E.B., PesBa, B.H. [u np.]. (2000). U3menenne copOmm-
OHHBIX CBOWCTB YTJIEH, MOIBEPTHINXCS TPEXOCHOMY HarpyXeHwurw. /lechopmuposanue u
paspyuienie Mamepuanos ¢ OeheKmamu U OUHAMUYECKUe A6IeHUsL 8 2OPHBIX NOPOOAxX U
svipabomxax: X MedcOyHapoonas HayuHas wikoia, cO. HayyH. mpyoos. CUMQeporonsb,
12-13.

5. Anekcees, A.Jl. PesBa, B.H. & YnbsroBa, E.B. (2001). Biausiaue naBnenust Ha copo-
[IHOHHBIE CBOWCTBA YIJIst. Qu3suka u mexnuxa evicokux oasnenuit, (1), 9-11.

6. Bacunenxo, T.A., Ilonskos, [1L.U. & YnesHosa, E.B. (1998). I3smeHeHus B cTpyKType
WCKOITAeMBIX YTJIEH, BO3HUKAIOIIME TOJ. BO3JCHCTBHUEM BBICOKHUX NaBieHUU. Dusuxo-
mexHuueckue npooiemvl 20pHo2o npouzeoocmsa, (1), 16-23.

39



Pu3uKo-TeXHUYECKHE MPodaeMbl ropHoro npoussoiacrea 2019, Bbin. 21

7. Pazymona, JI.JI., Kacaroukun, B.U. & Bonaposuu, M.I1. (1955). Biusaue BEICOKUX
JIaBJICHUI Ha MOJISKYJISIPHYIO CTPYKTYpY KaMeHHbIX yraei. /[AH CCCP, (6), 1033-1035.

8. Bacunenko, T.A., [Tonsxos, [1.1. & Cmrocapes, B.B. (2000). UccnenoBanue Biaus-
HUS BBICOKOT'O JIABJICHUSI HA CUCTEMY Yronb-Ta3. Qu3uka u mexuuxa 8blCOKUX 0asieHul,
T. 10, (4), 133-135.

9. Anexcees, A. JI. (2010). @Qusuxa yens u eopnvix npoyeccos. Kuen: Hayk. nymka. —
423 c.

10. BacunbkoBckuii, B.A. & Munees, C.I1. (2017). Pacnpenenenne u MexaHU3MEBI JBH-
JKEHUSI MeTaHa B OoKax yrist. Qusuko-mexuuieckue npooiemvl 20pHO20 HPOU3B0OCMEA,
(19), 19-32.

11. BacunbkoBckuii, B.A. & Viesaora, E.B. (2006). HekoTopsie acrieKThl HHTEpIIPE-
TaI[MX KUHETHUKY JIECOPOLIMN MeTaHa U3 KAMEHHOT'0 YIIIst. Qu3uKo-mexnuiecKkue npooiemvl
2opro2o npouszeoocmea, (9), 56-61.

12. Gorban, A.N., Sargsyan, H.P. & Wahab, H.A. (2011). Quasichemical Models of
Multicomponent Nonlinear Diffusion. Mathematical Modelling of Natural Phenomeng,
(5), 184-262.

13. Mymnaep, M. (1999). Beeoenue 6 membpanuyio mexnorocuro, M.: Mup, 513 c.

14. ®dpenkens, 5. U. (1975). Kunemuueckas meopus scuoxocmeti, J1.: Hayka, 591 c.

15. Bynar, A.®., Ckuriouka, C.W., [Tanamapuyxk, T.A. & Auntudepos, B.A. (2010). Me-
manocenepayus 6 yeoavnsix naacmax, Jaenpomnerposck: Jlupa JIT/I, 328c.

16. llImak, A.Il. Anekcees, A./l., Yaesraosa, E.B. [u ap.]. (2012). IIpupona meranore-
HepaIiy B YTOIbHBIX Iactax. /Jonosioi HAH YVkpainu, (6), 105-110.

17. be3pyuxko, K.A., IIlmmonenko, JI.I., bypuak, O.B. & Cysopos, [.A. (2018). Ocob-
JIUBOCTI @TOMHO-MOJIEKYJISIPHOI CTPYKTYPH KaM'sTHOTO BYTUUIA B PI3HUX HApPyXHp Aedo-
PMOBaHHUX CTaHaX BYTJIEIOPOIHOIrO MacuBy. Texmownixa i cmpamuepagis, (45), 113-122.

18. Byrsrun, I1.Y0. (2006). Xumuueckas ¢uzuxa meepoozco menra. M.. MI'Y,
272 c.

REFERENCES

1. Rewva, V.N., Ul'vanova, Ye.V. & Vasil'kovskiy, V.A. (2007). Vliyaniye vida naprya-
zhennogo sostoyaniya na sorbtsionnyye svoystva ugley pri ikh razrushenii v usloviyakh
ob"yemnogo neravnokomponentnogo szhatiya. Geotekhnichna mekhanika, (69), 97-104.

2. Alekseyev, A.D., Ul'yanova, Ye.V., Vasil'kovskiy, V.A. [i dr.]. (2008). Vliyaniye
narushennosti ugol'nogo plasta na kinetiku vykhoda metana. Gornyy informatsionno-
analiticheskiy byulleten', (OV 7), 54-65.

3. Alekseyev, A.D., Ul'yanova, Ye.V., Vasil'kovskiy, V. A. [i dr.]. (2010). Osobennosti
struktury uglya vybrosoopasnykh zon. Gornyy informatsirnno-analiticheskiy byulleten’,
(8),164-179.

4, Alekseyev, A.D., Ul'yanova, Ye.V., Revva, V.N. [i dr.]. (2000). Izmeneniye
sorbtsionnykh svoystv ugley, podvergshikhsya trekhosnomu nagruzheniyu. Deformiro-
vaniye i razrusheniye materialov s defektami i dinamicheskiye yavleniya v gornykh
porodakh i vyrabotkakh: X Mezhdunarodnaya nauchnaya shkola, sb. nauchn. trudov. Sim-
ferpol', 12-13.

5. Alekseyev, A.D. Revva, V.N. & Ul'yanova, Ye.V. (2001). Vliyaniye davleniya na
sorbtsionnyye svoystva uglya. Fizika i tekhnika vysokikh davleniy, (1), 9-11.

6. Vasilenko, T.A., Polyakov, P.I. & Ul'yanova, Ye.V. (1998). Izmeneniya v strukture
iskopayemykh ugley, voznikayushchiye pod vozdeystviyem vysokikh davleniy. Fiziko-
tekhnicheskiye problemy gornogo proizvodstva, (1), 16-23.

7. Razumova, L.L., Kasatochkin, V.I. & Volarovich, M.P. (1955). Vliyaniye vysokikh
davleniy na molekulyarnuyu strukturu kamennykh ugley. DAN SSSR, (6), 1033-1035.

40


https://ru.wikipedia.org/w/index.php?title=Alexander_Nikolaevich_Gorban&action=edit&redlink=1
http://arxiv.org/abs/1012.2908
http://arxiv.org/abs/1012.2908

Pu3uKo-TeXHUYECKHE MPodeMbl ropHoro npoussoiacrsa 2019, Bbin. 21

8. Vasilenko, T.A., Polyakov, P.l. & Slyusarev, V.V. (2000). Issledovaniye vliyaniya
vysokogo davleniya na sistemu ugol'-gaz. Fizika i tekhnika vysokikh davleniy, t.10, (4),
133-135.

9. Alekseyev, A. D. (2010). Fizika uglya i gornykh protsessov. Kiyev: Nauk. dumka,. —
423 s.

10. Vasil'kovskiy, V.A. & Mineyev, S.P. (2017). Raspredeleniye i mekhanizmy
dvizheniya metana v blokakh uglya. Fiziko-tekhnicheskiye problemy gornogo proizvod-
stva, (19), 19-32.

11. Vasil'kovskiy, V.A. & Ul'yanova, Ye.V. (2006). Nekotoryye aspekty interpretatsii
kinetiki desorbtsii metana iz kamennogo uglya. Fiziko-tekhnicheskiye problemy gornogo
proizvodstva, (9), 56-61.

12. Gorban, A.N., Sargsyan, H.P. & Wahab, H.A. (2011). Quasichemical Models of
Multicomponent Nonlinear Diffusion. Mathematical Modelling of Natural Phenomena,
(5), 184-262.

13. Mulder, M. (1999). Vvedeniye v membrannuyu tekhnologiyu, M.: Mir, 513 s.

14. Frenkel', YA. I. (1975). Kineticheskaya teoriya zhidkostey, L.: Nauka, 591c.

15. Bulat, A.F., Skipochka, S.I., Palamarchuk, T.A. & Antsiferov, V.A. (2010). Metan-
ogeneratsiya v ugol'nykh plastakh, Dnepropetrovsk: Lira LTD, 328s.

16. Shpak, A.P. Aleksyeyev, A.D., Ul'yanova, E.V. [ta in.]. (2012). Pryroda metano-
heneratsii v vuhil’'nykh plastakh. Dopovidi NAN Ukrayiny, (6), 105-110.

17. Bezruchko, K.A., Pymonenka, L.l., Burchak, O.V. & Suvorov, D.A. (2018).
Osoblyvosti atomno-molekulyarnoyi Struktury kam'yanoho vuhillya v riznikh napruzhnr
deformovanikh stanakh vuhleporodnoho masyvu. Tektonika y stratihrafiya, (45), 113-122.

18. Butyahyn, P.Yu. (2006). Khimichna fizyka tverdoho tila. M.: MHU, 272 s.

ABSTRACT (IN UKRAINIAN)

Meta. BuBunTH cOpOIIiifHi BIACTUBOCTI 1 KIHETHKY JIecopOIii MeTaHy AJIs BYT UL,
10 3a3HAJIO PYHHYBAHHS 11 1I€10 3CYBHUX HAIPY>KECHb 1 BUSBUTH 3B'SI30K MK pi-
BHEM HAMpYT 1 XapaKTepHUM 4acOM peJlakcalii 1ecoporrii.

Metoauka. PyiinyBanHs KyOiYHUX 3pa3KiB BYT'UUIs 3CYBHUMU JiehOopMaIlisiMU BH-
KOHYBaJIM 3a JOMOMOrOI0 TpuBicHOTO mpeca. [Ipu pyliHyBaHHI BUKOPHCTOBYBAIU
piBHi 3cyBHUX HampyxeHb 4 MlIla 1 14 MIIa. JIns BuB4YeHHs mporiecy aecopOrrii
METaHy 3 BYT'JLJIs 3aCTOCOBaHUM 00'eMHMIT MeTO. BUKOpHCTaHO HOBUIA METOT aHA-
T3y eKCIePUMEHTAIbHUX Pe3y/IbTaTiB 3aCHOBAHUI Ha yABJICHHI PO 3MIHY Xapak-
TEPHOTO Yacy peJakcarlii gecopOrItii mpu emicii MmeTany.

PesyabTaT. Ha OCHOBI eKCcliepMMEHTANbHUX JIaHUX BU3HAUEHO MapaMeTpH KiHe-
TUKH AecopOllii MeTaHy 3 TPhOX 3pa3KiB BYriLIs: BUXITHOTO 1 3pyHHOBAHUX 3CYyB-
HUMU HaIPYKEHHIMH Pi3HOTO piBHA. [lopiBHAHHS MapaMeTpiB KIHETUKH TTOKA3ao,
110 3 POCTOM PIBHSI 3CYyBHUX HAIPY:KE€Hb XapaKTepHUH vac necopOilii MeTaHy CKO-
pouyetbcs, koediieHT edektuBHOI Tudy3ii MeTaHy 30UIbIIYETHCS, a copOyroua
3/IaTHICTH BYT'UUIs 3MeHIIyeThbes. [IpoBeneHo sAKiCHMIA 1 KUTbKICHUM aHai3 anbTep-
HAaTUBHUX IHTEPIPETAIii 0COOIMBOCTEH 3MIHN KIHETHYHHUX ITapaMeTpiB AecopOrii
MeTaHy 3 BYT'JUIsl 3pYHHOBAHOTO 3CYBHUMU HANPY>KEHHSMHU PI3HOTO PiBHS.
HaykoBa HoBu3Ha. OOroBOpeHHs €KCIIEpUMEHTATIBHUX PE3YJIbTaTIB B paMKax MoO-
JeT1i AMHAMIYHOT copOLii jae miacTaBy BBaXarTH, 10 BC1 OCOOIUBOCTI COpOLiHOT
KIHETHKH 00yMOBJIEHI TUIbKM €HEPTeTUKOIO B3a€MOJIT MeTaHy 3 ByriyuisiM. Brepie
BUSIBJICHA 3aJISKHICTh €HEPrii B3a€MO/lii METaHy 3 PEYOBHHOIO BYTULIS BiA PIBHSA
3CYBHUX HaIPYXEHb, 110 PyHHYIOTh BYT LS.
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IIpakTuyHa 3HaYUMicTh. Pe3ynpTatu HOCIHIKEHHS JO3BOJISIOTH JIarHOCTYBATH
1o mpo6am BYruLIs piBEHb 3CYBHHX HANpPYXKEHb B IIapi 1 MOKYTh OyTH BUKOpPHC-
TaHi Juis iIeHTUIKaIi] Ta TPOrHO3Y Ia30IMHAMIYHHX MPOSIBIB.

KirouoBi ciioBa: xapakrepHuii yac, penakcailist 1ecopOiiii, piBeHb 3CyBHUX HaIIPy-
KEHb, CHEPT1s B3a€MO/Ii1, 00'€MHHI METO/, eMicis, gecopOlis MeTaHny, MIKPOCTpY-
KTypa BYriuist, copOyroda 30aTHICTh BYT LIS

ABSTRACT (IN RUSSIAN)

Heasb. U3yunts copOIMOHHBIE CBOMCTBA M KHHETHKY JeCOPOIIMU METaHa JJjIsl yr-
JIel, mpeTepHeBIInX pa3pylIeHne Mo/l IeHCTBUEM CABUTOBBIX HANpPSKEHUH U BbI-
SIBUTH CBSI3b MEXK/y YPOBHEM HAIIPSDKEHUHN U XapaKTEPHBIM BPEMEHEM peJlaKcaliiu
JecopOIuu.

Metoauka. Pa3pymnienne KyOnueckux oOpasloB yrisi CABUTOBBIMHU JeopMaliu-
SIMM TIPOM3BOJMIIN C TIOMOILBIO TPEXOCHOTO Mpecca. [Ipu pa3pylieHnn 1Crosb30-
BaJI YPOBHH CIBUTOBBIX HamnpstkeHui 4 MlIla u 14 MIla. [{ns uzyuenus mpoiiecca
JeCOpOIMK METaHa U3 YIJisi MPUMEHEH 00bEMHBIN MeTo 1. VICTIoIb30BaH HOBBIN METO/
aHaJIM3a SKCIEPUMEHTANIBHBIX Pe3yJbTaTOB, OCHOBAHHBIM Ha Mpe/ICTaBIeHUU 00 U3-
MEHEHUH XapaKTEPHOTO BPEMEHHU peNaKcalvy 1ecOpOIMY MPH SMUCCHH METaHa.
Pe3yabrarel. Ha ocHOBE 3KCIIEpUMEHTATIBHBIX JaHHBIX ONPEIEIIeHbI apaMeTphbl K-
HETHKU JIeCOpOLIMK MEeTaHa U3 TpEX 00pa31ioB yIiisl: UCXOJHOTO U Pa3pYILIEHHbIX C/IBU-
TOBBIMHU HAIIPSHKEHUSIMH Pa3IMuHOrO YpoBHs. CpaBHEHHE MapaMeTPOB KUHETHUKHU TI0-
KazaJsio, 4TO C POCTOM YPOBHSI CIBUTOBBIX HANpsDKEHHM XapaKTepHOE BpeMsl 1ecopo-
MY MeTaHa cokparnaercs, koddduiment 3¢ dexTruBHOM MM dy3un MeTaHa yBeTH4Iu-
Baercs, a copOupyromias cnocoOHOCTh yriisg yMeHbInaercs. [IpoBesieH kauecTBEHHBIH
Y KOJIMYECTBCHHBIN aHAJIN3 aJTbTEPHATHBHBIX HHTEPIIPETAIINil OCOOCHHOCTEN H3MEHE-
HUSI KWHETHUYECKUX MapaMeTPOB JIECOPOLIMU METaHa U3 YIS, pa3pyIlIeHHOTO CABUIO-
BBIMU HAITPSDKEHUSIMH Pa3INYHOTO YPOBHS.

Hayunas HoBu3Ha. O0cyx/1eHHE SKCTIEpUMEHTAIBHBIX PE3YJIbTaTOB B paMKax Mo-
Jen AUHAMHMYECKON copOuuu MaéT OCHOBAHME CUMTATh, YTO BCE OCOOEHHOCTHU
COpPOIIMOHHOM KMHETUKH 00YCIOBIEHBI TOJBKO YHEPTETUKON B3aUMOJCHCTBUS Me-
TaHa Cc yriaéM. BriepBble BbIsIBICHA 3aBUCUMOCTb SHEPTUU B3aUMOICHCTBHS METaHa
C BELLECTBOM YIJIsl OT YPOBHS CABUTOBBIX HANPSDKEHUM, pa3pylIAOIIUX yroJlb.
IIpakTHYeckasi 3HAYUMOCTB. Pe3ynbTaThl Hccaea0BaHUS TO3BOJISIFOT IUArHOCTH-
pOBaTh 1O MpodaM yriis ypOBEHb CABUTOBBIX HAIPSHKEHUH B IJIACTE U MOTYT OBIThH
WCIIOJIb30BAHBI I IPOTHO3a Fa30IMHAMUYECKUX MTPOSIBICHUM.

KuroueBble c10Ba: XxapakTepHOoe BpeMsl, pelakcaius J1ecopOIHH, YPOBEHb C/IBH-
TOBBIX HANpsOKEHU, SHEPrus B3aUMOJICHCTBUS, OObEMHBIN METOJ, SMHUCCHUS, Jie-
copOIIHs MeTaHa, MUKPOCTPYKTYpa Yyriis, COpOUpYIoIias ClioCOOHOCTD YIJls

ABOUT AUTHORS

Vasylkovskyi Vsevolod, Doctor of Technical Science, Department Head, Institute for
Physics of the Mining Processes of National Academy of Sciences of Ukraine, 2A Simfe-
ropolskaya Street, Dnipro, Ukraine, 49600. E-mail: lod.vasylkivskyi@ukr.net

42


mailto:lod.vasylkivskyi@ukr.net

