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AHAJIN3 CIIOCOBOB NOBBIIEHUSA SMUCCHUN METAHA ITPU EI'O
W3BJEYEHUU U3 I'A30-YT'OJIBHBIX MECTOPOXKJIEHUM

[IpoananusupoBana 3¢(HEKTUBHOCTH CITOCOOOB TMOBBIIICHUS WHTEHCH(DHUKAIIMN Ta30BBIICICHHS
U3 YTOJBHBIX TIacToB. OnpeneneHsl KpUTEpUU BEIOOPA BHIa TEXHOTEHHOTO BO3JICHCTBHS C LIEBIO
WHTCHCU(UKAITUH Ta30BBIACTICHHS U3 YTOJIBHOTO TUIACTA.

[IpoananizoBaHa eQeKTUBHICTh CIIOCOOIB MIABUIICHHS IHTEHCU(IKAIIT ra30BUIUICHHS 3 BYIUIb-
HUX IU1acTiB. BusHaueHo kpurtepii BUOOpPY BHY TEXHOIE€HHOI'O BIUIMBY 3 METOIO IHTEHCH]IKaIii
ra3o0BUAUICHHS 3 ByTUIbHOTO IJIACTY.

The efficiency of ways to improve the intensification of gas emission from coal beds is analysed.
Criteria determination of selection of the technogenic effects form to intensify the gas release from
the coal seam is considered.

[Ipu coBpeMeHHOM YpOBHE Pa3BUTHSI TEXHUKH M TEXHOJIOTHUU JIOOBIUU YTJIS U3-
BJICYECHNE METaHa KOHOMHUYECKH OTPaBIAaHO TOJBKO TOTJa, KOTJa MPUPOJHAS MPO-
HUIIAEMOCTh YTOJBHBIX TuTacToB mpeBbimaer 1 muwium Japcu (M/l). B Ykpaune npu-
pOJIHAs MPOHUIIAEMOCTh IIJIACTOB B OOJIBIIMHCTBE CJIYYaeB COCTABIISET BEIMUMHY Me-
Hee 1 m/l, MOATOMY TEXHOJOTHUU W3BJICUYEHUS JTOJDKHBI 00J1a/1aTh BO3MOKHOCTBIO aK-
TUBHOTO BO3JICCTBUS HA YTOJIBHBIN KOJUICKTOP.

N3Bnedyenue yroapHOTO METaHa U3 HEAP MOXKET OCYIIECTBIISATHCSA WU IPeaBa-
PUTEIBHO, WU MOIMYTHO ¢ TOPHBIMU paboTamu. Ha pucyHke nmpuBeeHbI CTaIUU pa3-
BUTHSI pabOT IO U3BJICUCHUIO MIAXTHOTO MeTaHa [1].

Ilenbto paboThl sIBIAsiIETCS ycTaHOBJIEHHE (HAKTOPOB, OMPEICISIOMMUX BHIOOP
3¢ PeKTUBHOTO crioco0a BO3EHCTBHS Ha YTOJNBHBIN TIACT JJIs1 UHTCHCU(UKAIIUU BbI-
JIeJICHUSI METaHa.

Crioco0bl MpenBapyUTEILHOTO U3BJICUCHUS METaHa M3 YTOJbHBIX IUIACTOB IIO-
3BOJIAIOT MCIOJIB30BaTh Oosiee 90 % pecypcoB, B TO BpeMs Kak METOJaMU MOMyTHOM
J0OBIYU MOXKET OBITh U3BJICUEHO JIMIIIh HECKOJIBKO MPOIEHTOB YIOJBHOTO METaHa.

B pabote [2] yTBepxkmaeTcs, 4TO ISl IPEIBAPUTEIBHOTO M3BJIICUCHUSI METaHa
W3 HEPa3TPYKEHHBIX YTOJBHBIX IJIACTOB MOTPEOYIOTCS CYIIECTBEHHBIC dHEpPreTHYe-
CKHe 3aTpaThl. B TO e BpeMs, coaepkaliuiicsa B yriie MeTaH o0JiajjlaeT BHYTPEHHEH
SHEPrueil MEeKMOJEKYJSIPHOIO B3aMMOJICHCTBUS, KOTOpasi HUKOTJa HE YUUTHIBAJIACh
MIPU aHAJIU3€ TPUPOTHON CUCTEMBI «YTOJIb-METaH.

N3BecTHBI Takke aKTUBHBIE METOJbI BO3JCHCTBUSI HAa TOPHBI MAacCUB B BHUJE
crioco0OB pas3rpy3Ku yroJibHOTO TJIacTa BEPTUKAIBHBIMU U TOPU30HTAJIBHBIMU CKBa-
xuHaMmu. [IpoOypeHHbIE C MOBEPXHOCTU CKBAXXUHBI MO3BOJISIOT IEJICHANPABICHHO
WU3MEHATh U YIPABISATh TEOMEXaHUYECKUM U Fa30/ITMHAMUYECKUM COCTOSTHUEM IuTacTa
C IEJIbI0 UHTCHCU(DUKAIIMK Ta30BbIACICHUS U3 TPUPOTHBIX YIIICH.

Bypenue BepTHUKaIbHBIX CKBOKUH JJI 3a0JarOBPEMEHHOTO M3BJICUCHUSI METa-
Ha W3 HEPa3rpy>KEHHBIX YTOJBHBIX TUIACTOB, MPHUBOJUT K IepepacrpeeiieHuI0 Ha-
MIPSOKEHUH W Pa3pyIICHUIO YISl B OKPECTHOCTH ATUX CKBaXWH. [Ipu 3TOM B yrossb-
HOM IUJJaCT€ CHMMETPHYHO OCH CKBaXXHUHBI (OPMHUPYETCS TSATHh Pa3IMYHBIX 30H.
OreHKa pa3MepoB MHTEPECYIOIMINX 30H CTPYKTYPHOM HAPYIIEHHOCTH B OKPECTHOCTH
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TOOBIYHOM CKBaXMHBI JAET JUIsl 30HbI MPEIETbHOr0 PABHOBECUS! BEJIMYMHY MOPSIKA
2-3 MeTpoB, a i ynpyroi GpuibTpytomnieil 30Hsl - nopsaka 1,5-2 m.
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Puc. 1. Cranuu pa3BuTus paboT MO U3BJICYEHUIO IIIAXTHOTO METaHa

Cnioco6 mpeaBapuTeNbHOM Jera3alui Hepa3TPyKEHHBIX YrOJbHBIX IUIACTOB C
MMOBEPXHOCTH C MOMOIIBIO TOPU30HTANIBHBIX CKBXXHUH TpeIonaracT OypeHue ymnpas-
JISIeMOU CKBa)KWHBI C TTOBEPXHOCTH, KOTOpasl MepeceKkaeT HaMEUCHHBIM YJacTOK I1jIa-
CTOB M IPOJOJIKAETCS Jajee B I'pPaHUIAX IJIacTa WIM HAMEYEHHOW 30HBI HAIJIACTO-
BaHMS J0 TOCTHXKEHUsI TpeOyeMOM ITyOHHBI.

Haumensbliee 3HaueHHe MPOHUIIAEMOCTH, MPU KOTOPOM Jera3amusi TOpPU30H-
TaJTBHBIMH CKBOKHHAMH IIeJIeCO00pa3Ha, COCTABISICT BEIMUMHY mopsaka 10° — 107
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M/l, 4TO XapakTepHO IJisi YTOJBHBIX MJIACTOB OCHOBHBIX MECTOPOXKIACHUN Y KpauHBI.
[Ipu 5TOM OiHA TOPU3OHTAIbHAS CKBAKMHA MOXKET 3aMEHHUTH 5 BEPTUKAJIbHBIX CKBa-
’UH, & C y4€TOM HEOJHOPOJIHOCTH 3TO COOTHOILLIEHHE MOKET cocTaBuTh 1:20.

Crnoco0 3a0iaroBpeMeHHOM Jera3alii HEpa3rpyKEHHBIX YTrOJIBHBIX IJIaCTOB
CKBOKMHAMHM C IMOBEPXHOCTU MMYyTEM U3MEHEHHS T€OMEXaHUYECKOTO COCTOSHUS YTIIie-
BMEIAIONIEH TONIIM HAaXOAUTCS HA CTaJuU TeopeThuueckoil mpopadorku. Ilpu sTom
pE3yNIbTaThl MOJEIMPOBAHUS HA HKBUBAJICHTHBIX MaTepHallaX, UMUTHUPYIOIIUX pa3-
JUYHOE CTPOEHUE TOJIIIU COJMKEHHBIX IJIACTOB, Pa3HYIO CTENEHb U MOPSJIOK UX Je-
ra3aluu, okas3ajiH, 4TO MPU W3BJICUCHUHU METaHa U3 YTrOJIbHBIX MJIACTOB MPOUCXOIUT
(dbopMHpoOBaHUE 30H pa3rpy3KH, AaHATIOTMYHBIX TEM, KOTOpPblE UMEIOT MECTO IMpHU J0-
ObIYe yriis.

duznyeckoe U KOMIbIOTEPHOE MOJICTUPOBAHUE T€OMEXaHUUECKOTO0 COCTOSIHUS
TOPHOT'O MAacCHBa TMPHU HU3BICYECHUU U3 HETro (IIIOUI0B MOATBEPKAaeT (HakT oOpa3o-
BaHUS 30H Pa3rpy3Ku U CBHUJAETEIBCTBYET O MPOSIBICHUM CBOEOOpa3zHOro sddexra
«oApaOOTKU-HAAPAOOTKN» YTrOJBHBIX IIACTOB, OKAa3bIBAIOLIETO CYLIECTBEHHOE
BJIUSIHUE HA UX MPOHUIIAEMOCTb U CIIOCOOHOCTh K ra300TAaye.

Haubonee pacnpocTpaneHHbIe CIIOCOOBI YIIPABICHUS Ta30BbIICICHUEM U3 T1J1a-
CTOB OCHOBaHbI Ha MEXaHH3M€ BO3JICMCTBUS Ha YIJIIEHOCHYIO TOJILY C LENbI0 HApy-
IIUTh PABHOBECHOE COCTOSIHUE CUCTEMBI '"yrojib-MeTaH" MyTeM MPWIOKEHUs Mexa-
HUYECKOM WM TEIUIOBOM SHepruu. B pe3ynbTaTe 4yero MmoBBIIIAETCS Ta30MpOHMIIAe-
MOCTh YTOJBHOTO MaccuBa M (OpPMHUpPYETCS HANpaBlIEHHOE IBUXKEHUE J1ecopOupo-
BaHHOI'O METaHa B Jiera3alldOHHbIE BHIPAOOTKHU U CKBAaXUHBI [3].

HepasrpyxeHHblif OT TOPHOTO JaBJICHUS YTOJIbHBIN IJIACT MPEACTaBIsET cCOO0H
MOPUCTYIO MPUPOJHYIO CUCTEMY, KOTOpasi UMEET 3aMKHYTbhIE, U30JIMPOBAHHBIE MEX-
1y co00i1 TOpHI U SBJISICTCS TA30HOCHOM HEe (DUIBTPYIOILIEH Cpeoit.

Pasrpyska Takoii cpefibl OT TOPHOTO JIaBJIEHHsI MPUBOJUT K YBEIUUYCHHIO TPO-
HUI[AEMOCTH, TOSBJICHUIO TPEUIMH U O0OBEUHEHUIO UX B (DUIBTPAILIMOHHBIE KaHAJIBI,
YTO B CBOIO OYEpPE/lb YBEJIMYMBAET KOJIMYECTBO J1€COPOUPOBAHHOTO METaHa U Bbljie-
JIEHUE €ro B FOPHYIO BBIPAOOTKY WM CKBaXHHY. [Ipy 3TOM y4yuThIBaeTcs, 4To pac-
TBOPEHHBIA METaH ABIAETCS (PAKTOPOM, CIIOCOOCTBYIOIIMM POCTY TPEIIMH, TaK Kak
OH CHUXaeT dPPEKTUBHYIO TPEIIMHOCTONKOCTD YTJIsl, pa3phiBas MUKPOCTPYKTYpHbBIE
CBSI3M IIPU U3MEHEHHUH HANPSX)KEHHOT'O COCTOSHUS YTOJIBHOTO CKEJIeTa, a TAaKKe YXKe B
CBOOOJTHOM COCTOSIHUM YYacTBYET HEMOCPEICTBEHHO B PA3BUTUM TPELIUMHBL. OTHU
JaHHBIE JTOKa3bIBAIOT, YTO COPOMPOBAaHHBIM Ta3 00JajaeT YNpYyrocTbhlo, paHee He
YUUTHIBAEMOH NP aHAIM3E CUCTEMBI YTOIb-METaH, a €r0 HaJu4Ke B yIJie B HECKOJIb-
KO pa3 yMEHbIIIAET 3HAaUeHHE TPEIIMHOCTONKOCTH.

CymectBytonye 1 pa3padaTbiBaeMble METOJbl MHTEHCU(UKAIIMU Ta30BblIEIe-
HUSL U3 yried U YroJIbHBIX IJIACTOB MOKHO pa3iesiuTh Ha Tpu rpynmsl. K mepoi
IpyNIe OTHOCSTCS METO/bl, OCHOBAHHbIE HA MEXaHUYECKOM JIPOOJIEHUU YTIJIsl, TOBbI-
IIEHUH €ro ra30NpPOHUIIAEMOCTH U BBICBOOOXKIEHUHU aIcCOPOMPOBAHHBIX T'a30B, HAXO-
ISUIMXCA B Makporopax. BTopyio rpynmny COCTaBlISIOT TaK Has3blBaeMble (PU3HMKO-
XUMHYECKUE METO/Ibl, OCHOBAaHHbIE HA PACTBOPEHUU HEOPTaHMYECKUX MHUHEPATbHBIX
KOMIIOHEHTOB YIJIsl WJIM Ha BBITECHEHHWU COPOMPOBAHHBIX Ta30B MOBEPXHOCTHO-
aKTUBHBIMU BelIeCTBaMU. B TpeThio Ipynily METOAOB BXOJSAT T€, B KOTOPBIX JECT-
PYKLHS CUCTEMBI "yrojb-ra3" oCylmecTBISIETCS Ha MOJIEKYJSIPHOM U HaJIMOJEKYJIsp-
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HOM ypOBHE (TepMOOapOrpaaueHTHBI U BUOPOBOJHOBOH (YJIBTPa3ByKOBOE U DJICK-
TPOMarHUTHOE BO3JICUCTBUE)).

Hcxons u3 BBIICU3IIOKEHHOT'0, CTEIICHD Jera3allid yroJIbHOTO IJIacTa, a 3Ha-
YUT U CKOPOCTb T'a30BBIJICIICHUS U3 HETO, ONMPEACIISIIOTCS YPOBHEM JCCTPYKIIUU TIPH-
POJHOHM cHCcTeMBbl "yrojb-MeTaH", JUIsl KOTOPOW TpeOyeTcs ONpeac/ICHHAss BHEIIHSSI
DHEPTUU B 3aBUCUMOCTH OT ()OPMBI HAXOXKICHHUS Ta30BOM KOMITOHEHTHI B pacCMaTpH-
Ba€MOM CHUCTEME.

Cpeau aKTHBHBIX METOJIOB TOBBIIICHUS Ta30-3MHUCCHOHHOW CITOCOOHOCTH
YTOJIBHBIX IIACTOB Hanbosee NEeHCTBEHHBIMU B HACTOSAIIEE BPEMs OKa3aJIMCh CITOCO-
OBl TUApOpa3pbiBa (TUAPOPACUICHEHHUS, THUAPOAPOOICHUS), THIPOIAHAMHUYECKOTO
BO3JICHCTBHSI, KaMy(JIECTHOTO B3PBIBAHUS MaJbIX 3apsai0B, (PU3HKO-XUMHUYECKOTO H
ANEKTPOHU3NICCKOTO BO3ACHCTBUSI.

['unpaBauvecKuii pa3pbiB yrOJBHBIX IUIACTOB PACCMATPUBACTCS KaK IPOIIECC
pPa3BHUTHS Pa3phIBHBIX HAPYIICHUH B AJIEMEHTaX MAcCHBa TOPHBIX MOPOJ 3a CUET W3-
MEHCHHUS THIPOTEOMEXaHUUECKOW CUTYAIlMU MPU (PUIIBTPAIIUN KUIKOCTH IO JaBjc-
HUeM. B kauecTBe KpuTepHs pa3pylieHUs IPUHATO YCIOBHE IPOYHOCTH Ha pacTsKe-
HUE 101 feiicTBUeM 3(PpPEeKTUBHBIX HANpsDKEHUH. J{s pemrenus 3a1a4 GriibTpanuu u
paspylieHnuss MacCHBa MPEUMYIICCTBEHHO HMCIOIB3YETCS METOJ] KOHEUYHBIX AJICMCH-
TOB C IPUMECHECHHEM TIPOIEAYPHI PUKTUBHBIX Y3JIOBBIX CHII.

Bo Bpems mpoBeACHHS MEPONPHUATHH 1O OCYIISCTBICHUIO THAPOpa3phiBa B
BBEIOPAHHOM WHTEPBaJIC CKBAKUHBI, TIPH 3aKauKe B HEE KUIKOCTH CO3/1aCTCSI BRICOKOE
nasieHue. Ha mepBoM 3Tane B pu3a0OMHON 30HE MPOMCXOAUT PACIIMPEHUE SCTECT-
BEHHBIX TpemniuH. Koryma naBieHrWe HarHETaeMOW JKHIKOCTH IPEBBICUT OIPEICIICH-
HYIO BEJIMYWHY, TPCIIUHBI COCAMHSIOTCS, IPHYEM OOpa30BaHUE OJHUX MOXKET IPH-
BOAWTH K 3aKPBITHIO JPYTUX. B mopojax co3gaeTcss HECKOIBKO IIMPOKUX TPEIIUH
OOJIBIION MTPOTSIKEHHOCTH, T. €. TPOUCXOIUT THAPABINICCKUN Pa3phIB.

B uccrnenoBaHusIX MEXaHHMYECKHX TPOIIECCOB, MPOUCXOIANINX B TOPHBIX ITOPO-
JaxX TpH THIPOPA3PhIBE, OOBIYHO pacCMaTPHBACTCS BOSHUKHOBEHHE W Pa3BUTHE OJH-
HOYHOH TPEIIHUHBI MTPU 3aKauKe HePUIbTpYIomecs )uakocTy. [lomararor, 4To 3aKo-
HOMEPHOCTH THAPOpPa3pbiBa (UIBTPYIOMICHCS KUIKOCThIO OyIYyT aHAJIOTUYHBIMH.
PaccMoTpuM mospoOHee Mporecchl, BOZHUKAIONIME B MAaCCHBE TOPHBIX MOPOA TpH
3aKavKe (QUIBTPYIOMIEHCS KUIKOCTH.

TpenHbl THAPOPA3PHIBA 3aPOKIAFOTCS M PA3BUBAIOTCS B PE3YJIbTaTe B3aUMO-
BIUSTHUS THIPOJIMHAMHYCCKUX U T€OMEXaHUYCCKUX CHJI. 3aKayKa KUJIKOCTH B OIpe-
JICJICHHOM HWHTEPBajie CKBAXXUHBI TPUBOJUT K M3MEHEHHUIO THIPOCTATUYECKOTO JIaB-
JICHUS ¥ TUAPOJMHAMHYCCKUX CHJI BOKPYT CKBKHHBI, UTO CO3JAET B MOPOJAC BOKPYT
Hee JIONOJIHUTEIbHBIC ae(opMaIlid M HAMPsDKEHUS, TMPH KOTOPBIX W IPOUCXOJUT
ruapopaspeiB. JlehopmMupoBanue u pa3pyiieHHe TIOPOJI, B CBOIO OYEPE/Ib, BIMSIOT HA
(UIBTPAIMOHHBIC TIPOIIECCHI.

Oco00EHHOCTBIO TIpoIlecca THAPOIUHAMUYECKOTO BO3JICHCTBUS SIBISCTCS IPH-
JIO’)KEHHE K CBOOOIHBIM MOBEPXHOCTSAM YTIOJIBHOTO TUIACTa 3HAKOIIEPEMEHHBIX Harpy-
30K. DTH Harpy3Kd CO3/Ial0OTCSI TOBBIIICHHEM W COPOCOM JaBJICHUS 3aKayaHHOUW B
miacT padoueid KUAKOCTH. IIpr 3TOM OTKPBITHIC MOPBI YIJIS 3AIOJHSIOTCS BOAOH (B
TpeIMHAX U MOpax AHaMeTpoM Gosee 10” M IPOMCXOMT mpsiMas (GUIBTPALHS, a
MOPHI C MCHBIIIMMH pa3MEpaMHM 3aIOJHSIIOTCS KHUIKOCTHIO TTOCPEICTBOM CHJI Kaluil-
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JSIPHOTO TOMHATHSA). ['a3, HAXOASIIUICS B 3aMOJHIEMOM KHUAKOCTHIO QUIBTPYIOIIEM
o0beMe, BhITeCHsETCS BIiyOb MaccuBa. [Ipu cOpoce maBieHUs MPOUCXOTUT PE3KOe
M3MEHEHHUE B HAMPSHKCHHOM COCTOSIHUM MaccuBa. JKUIKOCTh M BBITECHSIOIINN €€ ra3
JBWKYTCSI B CTOPOHY CKBaXXMHBI. OTHAKO CKOPOCTh M3MEHEHUS IaBIICHHUSI HA CTEHKAX
CKB2XMHBI 3HAYUTEIFHO OTEPEKAET CKOPOCTh OOpPaTHON (MIBTpaIMH KUAKOCTH B
MIOPOBOM IIPOCTpaHCTBE Yriisi. B pe3ynbraTe B miacTe BOSHUKAIOT CHIIBI, HAIIPAaBICH-
HBIC Ha OTPHIB 3alIOJJHEHHOTO KHJIKOCTBIO clost yriisi. OO0pa3oBaHUe MPH OTPHIBE ATO-
'O CJI0s HOBBIX TTOBEPXHOCTEH BBI3BIBACT JECOPOIIMIO ra3a ¢ 3TUX MOBEPXHOCTEH, UYTO
CIOCOOCTBYET JlajbHENIIIEMY pa3pyIIeHHIO yriis [4].

Crnenytomiasi Tpymnma akKTHBHBIX METOJOB WHTCHCH(DHKAIIMM IMHCCHHA METaHa
yIrJie TIOPOJHOTO MAacCHBa OCHOBaHAa Ha HWCIOJB30BAaHUU KamMy(IeTHBIX (TOpIEau-
PYIOIIUX) B3PHIBOB MaJbIX 3apsI0B B3PHIBUATHIX BEUIECTB, pa3MEIIaeMbIX B JeTasa-
[IMOHHBIX CKBa)XWHAaX. V3BECTHO, YTO MPHU TaKOM BO3JEHCTBUU HA TUIACT BO3HUKACT
BOJIHA JIPOOJICHUS], PACIIPOCTPAHSIONIAACA OT OYara B3pbIBa B OKPY)KAIOIIYIO Cpeay U
o0ecrneunBaIas pa3BUTHE JIOKAIBHBIX OYaroB pasrpy3kd, d()QeKTUBHBIA pagnyc
KOTOPBIX 3aBHUCUT OT MOIIHOCTH 3apsijia, (U3HKO-MEXaHMUECKUX CBOWCTB YIS H
BMEMIAIOIINX TOPOJ, KOHKPETHBIX I'e0JIOTO-CTPYKTYPHBIX OCOOCHHOCTEH 3alieraHus
TIacTa u Apyrux (hakTopos.

[Ipu TOpTHEnMpPOBaHMM CKBaXUH WM B3pPBIBAHUUA KaMy(IJIETHBIX 3apsIoB B
YrOJIBHOM IIIacTe 00pa3yloTcsi 30HBI pa3rpy3Ku M MEpeyINIOTHEHUs, YTo B 2-3 pasa,
yBEIIMYMBACT HHTCHCUBHOCTH JIETa3allii HE TOJIBKO 3a CUYET MOBBIMICHUS TPEIIUHOBA-
TOCTHU Y Ta30MPOHHUIIAEMOCTH TIOPO/J, HO U B PE3yJIbTaTe ACHCTBHS MEXaHU3Ma «OTCO-
ca» ra3oB B O4ar B3pbIBa, I71e (POPMUPYETCS BOJTHA Pa3pEKEHHUS.

Db dexTuBHOCT TOPHEANPOBAHUS CKBXWH WM KaMmy(JIETHOTO B3pBIBAaHUS
JOCTaTOYHO BBICOKA: ra300T/a4ya yBeIHMunuBaeTcs 10 55-60%, olHaKO pa3BUTHE ITUX
METOJIOB CIIEP’KUBACTCSI UX BHICOKOW CIIOKHOCTBIO U TPYAOEMKOCTBIO.

[lepcrieKTUBHBIM METOJOM HMHTEHCU(HUKAIMH Ta300TIa4l YTrOJBHBIX TIACTOB,
HANpPaBICHHBIM Ha ACCTPYKIIMIO MHUKPO TMOPOBBIX M HAIMOJEKYISIPHBIX CTPYKTYP
YrOJIBHOTO BEIIECTBa, CJI

3eayer cuMTarh TepMOOApPOrpaTUEHTHBIN CMOCOO BO3ACHCTBHS HAa CHCTEMY
«yronp-raz». JlaHHbI cnoco0 peanu3yercss MyTeM MpPUMEHEHHs CHeIHaIbHOTro
CKBKUHHO-OYpOBOr0 000py/10BaHUs, 00€CIEUNBAIOIIETO CO3/laHue Ha 3a00e CKBa-
’KMHA BBICOKHMX TIEPETajoB IaBICHUSI W TeMIepaTypsl. Bo3HUKaOMEe IpHu 3TOM Je-
MIPECCUOHHO-BaKyyMHBIE 3P (EKTHl BBI3BIBAIOT 00pa3oBaHHE MOCTENEHHO IPOJIBH-
TafoIIUXCs BrIIyOb YrOJBHOTO IUTACTA 30H Pa3yNpOYHEHUS-CKATHS, aKTHBUPYIOIINX
ACCTPYKIIMIO HAIMOJEKYJISPHBIX CTPYKTYpP yrOJBHOTO BEIIECTBA U MHTEHCHUBHOE BBI-
JeNICHUE CBSA3aHHBIX a30B.

HecoMHEHHBIM MPEUMYIIECTBOM 3TOTO METOJa SBISIETCS BO3MOXHOCTH €I0
MPUMEHEHUS JIJIsl MHTCHCU(DHUKAIIMY IMICCHHA METaHa HE TOJIBKO CpeaHe MeTaMopQu-
30BaHHBIX KAMEHHBIX yTJICH, HO M aHTPAIlMTOB, YTO CYIIECTBEHHO YBEIMYMBAET YHC-
JI0 BO3MOXKHBIX 00BEKTOB JJIsI U3BICYCHHS YTOJIBHOTO METaHA.

Oco0blil HHTEpEC NMPECTABISAIOT pa3BUBaEMbIe PSIOM HCCIIe0BaTeNel croco-
Obl WMHTEHCU(UKANWUK TIPOIECCOB Jerazaluy, OCHOBaHHBIE Ha BHOPAIIMOHHO-
BOJIHOBOM BO3JICHCTBHU HAa YTOJBHBIM IJIACT. B OCHOBE 3THX 3MEKTPOPHU3NIECKIX
CIOCOOOB HAXOAMTCS MOITAMHOE «3aKauYMBAaHUE» B IUIACT DHEPTUU YNPYrux aedop-
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Malui C MOCJIENYIOIUM WA OJHOBPEMEHHBIM BO3JICHCTBHEM HAa MOJIEKYJSPHBIE U
HAJMOJIEKYJISIpHbIE CTPYKTYpbl YIOJBHOTO BEIIECTBA CpEAHE-BBICOKOYACTOTHBIM
ANEKTpOMarHuTHeIM u3nydenueM (ot 60 'y go 100 MI ).

OpHako, MPUHUMIIMATIBHAS BO3MOKHOCTH CO3JaHUSl TEXHOJOTMHU JT0OBIYU Me-
TaHa HE TI03BOJISIET YCTAHOBUTH OJTHO3HAYHO KPUTEPUU BHIOOPA BUIOB TEXHOT'€HHOIO
BO3JICUCTBHSI HAa YTOJIbHBIM IUIACT C II€JIbI0 MHTEHCU(UKAIMU €ro ra30BbIIACICHHUS.
3710 00YyCNOBIEHO TEM, YTO 3TH KPUTEPUHU JOJKHBI OTBEYATh HA BOIPOC, KAKOW BH]L
BO3JICUCTBHUS SIBJISIETCS] ONTUMAJIBHBIM ISl KOHKPETHOT'O YTOJBHOTO IUIacTa, COCTOSI-
IIETO U3 YTOJIBHOTO BEIIECTBA, TOCTUTILIEr0 OMpPeIesIEHHOMN cTeneHn MeTamopdu3ma.

B miaxTHbIX yClIOBUSAX MOKa HE MOJYyYEHbI CPABHUTENIbHBIE TEHACHIIMHU U 3aKO-
HOMEPHOCTH, OIpPEACIAIONINE CTENEeHb TPUMEHUMOCTH OCHOBHBIX BUJOB BO3ZCHCT-
BUS JUISl yTIIeld pa3iMyHOM CTeneHu Meramopdusma. DTH pe3yibTaThl MOJYUYEHBI B
pabore [5], TIe KOHKPETHO BBISBISUIACH PeaKlUs MPUPOAHON CUCTEMBbI "yrosb-ras"
Ha TpU BUJA TEXHOTEHHOT'O BO3JEHCTBUS, & UMEHHO: CHUJIOBOE, TEIUIOBOE M BHOPO-
BOJIHOBOE. [Ipu 3TOM Tpu BHJla BHEIIHETO BO3JEHCTBUS MCCIEIOBaHbl KaK TEOPETH-
YECKH, TaK U IKCIIEPUMEHTATBHO.

OTH uCClieI0BaHUS MOKa3aJl, YTO METOJIbl BHEIIHETO BO3JEHCTBHS (PPEKTUBHBI
B CBOGiT 0OIACTH M3MEHEHMSI CTEIIeHN MetaMopdu3Ma yriteit (TemmoBoit — V' = 2-42 %;
crtoBoit — V' = 2-17,6 %; BHOPOBOIHOBOI - V' > 25 %), a B KOMIIIEKCE OHH [EPEKPHI-
BalOT BCIO 00JIaCTh M3BECTHBIX 3HAYCHUM CcTereHu MeTamopdu3mMa yrieut ot 2 10 42 %.

B kadecTBe OCHOBHBIX KPUTEPHEB BbIOOpA BUJOB TEXHOTCHHOTO BO3ICUCTBUS C
LEJIbI0 MHTEHCU(UKALIMY Ta30BBIJICIICHUS U3 YTOJIBHOTO IJIacTa BEIOPAHBI CIIETYIOIIHUE:

— TOPHO-TEOJIOTUUECKHE YCIOBUS 3aJleraHus YroJbHOIO IJ1acTa;

— cTereHb MeTamop(du3Ma BeleCTBa YyrOJIbHOrO II1ACTa;

— CTeNeHb U3BJICUCHUS YTOJIBHOTO METaHa B pe3ysibTaTe MHTEHCU(UKALIUU
ra3oBbIICJICHUSI METaHa M3 YTOJBHOTO IUlacTa MOcie MPUMEHEHHUs TEXHOTEHHOTO
BO3/IEUCTBUSI U BO3MOXKHOCTh 0OecreueHus: TpeOyeMbIX 1eO0UTOB YIOJbHOTO METaHa;

— HHEPreTUYECKUE 3aTPaThl HA peaIn3alrio TEXHOT€HHOT'O BO3/ICUCTBUS;

— SHEPreTHYeCKHe 3aTpaThl Ha 1 M’ T0OBIBAEMOTrO YroIbHOTO METAHA.

B xone uccnenoBaHuii moiayyeHbl CleyIOUUE PEe3yIbTaThI:

- YCTaHOBJIEHO, YTO METO]Ibl BO3JACHCTBUS HA YrOJIbHBIA MacCUB, CIIOCOO-
CTBYIOIIME MHTEHCU(DUKAIMK KOJIMYECTBA MeTaHa 3a0JaroBpeMEHHO J00bIBAEMOI0O
U3 YrOJIBHOTO MECTOPOXKIACHUS, SIBISIOTCS BAXKHBIM 3JIEMEHTOM TEXHOJIOTHUHU MPOMBI-
CJIOBOM JTOOBIYM METaHa;

- HamOoJiee MEepPCHNEeKTUBHBIM MyTeM oOecredeHus (PU3ndeckoil OCHOBBI
N00bIYM METaHa U3 HEPa3rpyKEHHBIX IUIACTOB Ha OONBIIMX TITyOMHAX SIBISIOTCS HC-
ClieIoBaHus TpaHCPOpMalMU CTPYKTYpPhl Ta30HOCHOT'O YrOJIBHOIO BEIIECTBA Ha
BBICIIMX YPOBHAX CTPOCHUS;

- M0 pe3yjbTaTaM BBINOJHEHHOTO aHalM3a PAaCCMOTPEHHBIE METOAbl UH-
TeHCU(UKAIMU Ta30BbIJCICHHUS] W3 YTOJbHBIX IUIACTOB ObUIM pa3JeieHbl Ha TpH
TPYIIIIBL:

1) MeTo1bl, OCHOBaHHBIE HA MEXaHUUYECKOM JAPOOJICHUH YTJIsl, MOBBIIEHUH €T
ra3onpoOHUIIAEMOCTH M BBICBOOOXKJIEHUU aJICOPOUPOBAHHBIX T'a30B, HAXOMASIIMXCS B
MaKpomopax;
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2) pU3MKO-XMMHUYECKHNE METO/bl, OCHOBAaHHBIE HA PACTBOPEHHM HEOpPTraHHYe-
CKUX MUHEPAJIbHBIX KOMIOHEHTOB YIJIsI MJIM Ha BBITECHEHUU COpPOMPOBAHHBIX ra3oB
MOBEPXHOCTHO-aKTUBHBIMU BEIIECTBAMU;

3) Meroabl, OCHOBAHHbIE HA BBHICBOOOKJIEHHMU METaHAa HAa MOJICKYJISPHOM U
HAJMOJIEKYJISIPHOM YpOBHE (TepM0oOaporpaueHTHbIN U BUOPOBOJIHOBOM);

- YCTAaHOBJIEHO TaK)Xe, YTO CHJIOBOM BHJ BO3JeWCTBUs HambOoiee >dek-
TUBEH ISl yIJIed TUIa aHTPALMTOB, TOUIUX U MapOBUYHO-CIEKAIOIIUXCS, T.€. yIieH,
nMmeromux Y. =4-17,6 %.

[Tpu stom: KIIJI ucnonb3oBaHUsS SHEPTUU TUIPOPA3pPhIBA OLIEHUBAETCS BEJIHU-
yuHOU MeHee 1%; TeroBoe Bo3nenlcTBrE 3(PPEKTUBHO MPAKTUYECKH ISl YIJIeH BH-
0B MeTamopdu3Ma; IJisg TOCTHKEHUsI cyliecTBeHHOro 3¢ dexra (10 20%) tpedyeT-
csl, YTOOBI TEIIOBOE BO3ACHCTBUE MPOBOIUIOCH B CPABHUTEIBHO JIETKO JOCTHKHUMOM
HAa NpPaKTUKE IHUAIa30HE TEMIIEpPATyp 40-80°C; BUOPOBOJTHOBOM BHUJ BO3JICUCTBUS
oOecreynBaeT JOMOIHUTENbHBIA d()PEKT MHTeHCU(PUKALUK HU3BJICUYCHHUS] METaHa 3a
CYET BO3JICUCTBHS Ha ME€30- U MAKPOIOPbI YrOJIbHOIO BEIECTBA, T.€. BUJ BO3ACHCT-
BUS JacT HauOONbIIUNA 3PDEKT I Me30 MOPUCTHIX YIJIeH, K KOTOPbIM OTHOCSTCS
yriu ¢ Y. > 25 %.

Takum oOpa3zoM, paccCMOTpPEHHBIE METOJIbI BHEIIHETO BO3JCHCTBUS Ha Yrojb-
HOE BelecTBO 3PGEeKTUBHBI B CBOEH O0JACTH M3MEHEHHUs CTENeHU MeTamopduzMa
yraei (TertoBoi - Y, = 2-42 %; cumnoBoit - Y. = 2-17,6 %; BUOpOBOIHOBOM - V. > 25
%), a B KOMIIJIEKCE OHU MEPEKPHIBAIOT BECh AMANa30H W3BECTHBIX 3HAYEHUH CTENEHU
Metamopduzma yrieit ot 2 1o 42%.
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