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NOBBLILWEHWE 3®PEKTUBHOCTN CHMXXEHUA NbINIEBLIX BbIBPOCOB
B ATMOC®EPHbIN BO3AYX HACEJIEHHbLIX MYHKTOB NMPU OOBbIYE YA
HA LULAXTAX JOHBACCA

Paboma nocsswena pazpabomxe u uccied08anuio HOBbIX CHOCOO08 CHUNCEHUSI Nblieodpasyroujel
CNOCOOHOCMU Y2ONbHBIX NIACTHO8 HPU UCIOAb308AHUU HOBbIX GbICOKOIDPEKMUBHBIX PAOOUUX HCUOKO-
cmetl, 6 MOM yYuce U npu 6HeOPEHUU HUKOMEMNEPAMYPHO20 VELANCHEHUS.

Knrwouesvie cnosa: meman, MemanoHACLIULEHHOCHb, HUSKOMEMNEPAMYPHOE VEIAdCHeHUe Yels, Nbl-
Jneobpaszyrouas cnocooHocmb yeis, copoyust, meepoblii OUOKCUO YeAepood, XA0PUCTIbLIL HAMPULL.

IIpoGsiema M ee CBA3b ¢ HAYYHBIMH H
npakTuyeckumu 3agadamu. OgHUM U3 OC-
HOBHBIX BPEIHBIX BEIICCTB AHTPOIIOTEHHOTO
MIPOUCXOKACHHUS SBJISICTCS MTPOMBIIIIICHHAS
MbUTh, KOTOPAsi HApSAy C OKCHUIIOM YIIIEpo/a,
JTMOKCUJIOM CEphl M OKUCIIAMHU a30Ta JOMHUHHU-
pyer B atMochEepHOM BO3[yXe HACEICHHBIX
MYHKTOB, MPWICTAIINUX K KPYIMHBIM IIPO-
MBIILICHHBIM TPEIIPHITHSIM W YTOJbHBIM
maxtaMm. Haumbosiee CylmecTBEeHHBIMU HCTOY-
HUKaMU 3arpsi3HeHUs] aTMOC(HEpPHOTO BO3ayXa
SIBJISIIOTCS  TIPEANPUATHS  TETIODHEPTETUKH,
YIOJbHOW W METALTyPrHYe€CKON TMPOMBIIII-
JIEHHOCTEH, KOTOpPBIE BBIOPACHIBAIOT OKOJIO
90 % oT MUPOBOI IMHCCUHU TIBLIH.

VYronpHas MPOMBIIIJICHHOCTh Y KpauHbI SIB-
JIIETCS OAHMM W3 OCHOBHBIX 3arpsi3HUATEICH
aTMOoC(epHOTO BO3ayXa MbUIbI0. OOBEMBI TIbI-
neBoit amuccun B Jlonbacce JOCTUTAIOT OKOJIO
20-30 u Oonee Teic. TOHH B roa. Ha Jlyran-
mHe BeIOpoch! TbUTH 3a mepuoa ¢ 2000 mo
2010 rr. xonebamucy B mpeaenax ot 6,4 10
10,6 toIC. TOHH B roa. OCHOBHBIMH HCTOYHH-
KaM# BBIOPOCOB TIUIM Ha YTOJBHBIX IIaXTax
SIBJISIFOTCSI TIOPOJTHBIE OTBAJIBI, KOTEJIbHBIC, MC-
TMOJIB3YIOIIHNE B KAY€CTBE TOIUIMBA yroJib, BEH-
TUJISIITUOHHBIE BHIOPOCHI M3 MIAXT, ITYHKTHI T10-
rpy3ku U meperpy3ku. Hambomee MoOIIHBIM
HMCTOYHUKOM TIPU 3TOM SIBJISTFOTCSI TTOPOJIHBIC
OTBAJIbI, HA JIOJIF0 KOTOPBIX MMPUXOAUTCS OKOJIO
MOJIOBUHBI BCEH IIAXTHOM MbLIU, MOCTYMAr0-
meit B armocdepy. KommyecTBo mbuiH, BBIHO-
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CUMOE€ M3 LIAXThl B aTMOC(HEPY BEHTUIIALUOH-
HBIMH ITOTOKamu, nmocruraer 10-15% Bcel
maxTHOM nblM. [Ipy 3TOM B 3TOM IIBUIM OTME-
YyaeTcsi TMOBBILIEHHOE COJIEpKAHUE MEIKUX
¢bpaxuuii pasmepom mMeHee 10 MKM.
[IpumeHsieMple Ha IIaxTax METOAbI IO
CHIDKEHUIO BBIOPOCOB MBUIM B arMocdepy
(mpeaBapUTENbHOE YBIAXXHEHUE  YTrOJbHBIX
IJIACTOB, OPOILEHUE HA BBIEMOYHBIX U MpO-
XOJUECKUX KOMOalHaX, TyMaHHO-BOJSHBIE
3aBEChl, IMOKPHITHE IOBEPXHOCTH MOPOIHBIX
OTBAJIOB TIJIMHOW M JIpyrue) MO3BOJSIOT CHU-
3UTh KOJIMYECTBEHHbIE MOKA3aTENN IbLIEBBIX
BbIOpoCcOB. O/IHAKO KOHLIEHTPALUU IbLIH, pe-
THUCTpUpyeMble B aTMOC(epHOM BO31yXe Ha-
CEJICHHBIX IIYHKTOB, MPUJIETAIOIIUX K [IaXTaM,
MOKAa3bIBAIOT, YTO IIPEBBILIEHUE TPEIEIbHO-
nonyctumblx KoHeHTpauud (ITAK) mo nbiam
Hepenko aocturaer 3Hadenwit 1,3-1,5 u 0o-
nee. CHmwxeHue KauecTBa aTMmocgepbl Iiax-
TEPCKUX HACEJIEHHbIX IYHKTOB JlyraHIIMHBI
[0 TBUIEBOMY (DAKTOPY SBISETCS CIEICTBHEM
MOBBIIIEHUsT 3a00JIeBaHMsl JKUTeNnel OoJe3Hs-
MH TBUJIEBOM ATHOJIOTMM: AaCTMOW, XpOHWYeE-
CKUM OpOHXHUTOM U B JIOJTOCPOYHON MEPCIIEK-
THBE — PAKOM JIerkuX. M3-3a BBICOKOTO CO-
JEpyKaHUs MEJKUX (Qpakiuii B COCTaBE YTrOJb-
HOW TBbUIM KPOBb OBICTpEE CBOpAYMBAETCS U
IIEPEHOCUT MEHBILE KHCIOPOJa, COKpaIaer
IPUTOK KPOBU B MO3I, YTO CTAHOBUTCS MpH-
YUHOI BBICOKOTO KPOBEHOCHOTO JaBJICHMUS,
aApUTMHUH U CEPJCUHBIX MPUCTYIOB [1].
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IlocranoBka 3agauu. OnHuM U3 Haubo-
Jee BaXHBIX (DaKTOPOB YroOJBHBIX IIJIACTOB
SBIISICTCSI €70 METAHOHACHIIEHHOCTh, YTO B
3HAYUTEIHHON MEpe CHIKAET BIIarOHACHIIIIe-
HUE YTOJIBHOTO MacchBa PabOYMMH KUIKO-
cTsiMH. )i TIOBBIIICHUSI CMAuYUBAEMOCTH YT-
7Sl WCHOJB3YIOT Pa3jMYHbIe TOBEPXHOCTHO-
aKTHBHBIC BEIIECTBA, YTO CIIOCOOCTBYET IIO-
BBIIIIEHUIO 3((HEKTUBHOCTU BIIArOHACHIIICHUS
YTOJIBHBIX TUTACTOB. Tak Kak METaH B JaHHBIX
YCIIOBHSIX HAXOJUTCSI B MTOPOBOM 00BEME yT-
751 B CBOOOJHOM COCTOSIHUH, TO OH TIPETISITCT-
BYET NMPOHWKHOBEHHIO HATHETAEMOW JKUIKO-
CTU B yBJIaXHsAEMbI MaccuB yrid. [loatromy
Uil OCBOOOXKIEHUS IMOPOBOTO 00beMa yriis
OT MeTaHa, HEOOXOIUMO €ro IepeBeCTH W3
CBOOOJHOI'O COCTOSIHUSL B COPOMPOBAHHOE.

B cBsi31 ¢ 3TUM yenvro HacTOAIIEH pabOTHI
SIBIJIaCh pa3paboTka criocoda HU3KOTeMIIepa-
TYPHOTO HACHIIIEHUS YrOJbHBIX IUIACTOB pa-
00YMMH KUAKOCTSIMH, YTO IO3BOJISIET OCBO-
00HMTH TMOPOBOE TPOCTPAHCTBO JJIsi HarHe-
TaeMou pabouei KUIKOCTH.

Obvekm uccnedoéanus — METAHOHACHI-
IICHHBIE YTOJbHBIE IJIACTHI C BEICOKUM YpPOB-
HEM TIBUICBBIICIICHUSI.

Ilpeomem uccnedosanus — 3aKOHOMEp-
HOCTH PaCIpPOCTPaHEHHS JKUIKOCTH B yroJib-
HBIX IJJAaCTaX U CHWKEHHE MX TBUICOOpa3yro-
el COCOOHOCTH NP HU3KOTEMITEPATYPHOM
YBIIQ)KHEHUH.

3aoauu viccnenoBaHus:

— pa3paboTKa U HCCIeI0BaHUE PELENTYpbl
pabounx KHUIKOCTEH Il HU3KOTEMIIepaTyp-
HOTO YBIIQ)KHEHUS;

— ONpeJeNieHHEe ONTHMAJIbHOTO TeMIIepa-
TYpHOTO pexuma st 3G(HEKTUBHOTO COpO-
IIUOHHOTO CBSI3BIBAHHSI METaHA yIIIEM;

— onpenencHue 3PGEKTUBHOCTH BIaroHa-
CBIIIIEHUS YTIII HU3KOTEMIICPATYPHBIMHU KHJI-
KOCTSIMH TIO CPaBHEHHIO C TPaIUIIMOHHBIMH
CXEMaMH TPEIBAPUTEIBHOTO YBIAXHEHHUS.

Meronuka wucciaenopanusi. lccinenosa-
HUE COpOLMM MeTaHa YIJSIMH Pa3IHIHOTO
metamopdusma. Ilapamerpsl HH3KOTEMIIEpa-
TypHOH 00paOOTKH YroJbHBIX IUIAaCTOB OCHO-
BBIBAIMCH HA TEOPETHUYECKUX pacyeTax C yde-
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TOM TEMIIepaTyphl U JaBIICHHUS OKPYKAIOLIETO
YTOJBHOI'O MaccUBa.

N3noxkenue marepuajia U ero pesyJibTa-
ThI. VccnienoBaHus MpoIecCOB HArHETaHHS Pa-
0ouell KHUIKOCTH B YrOJIbHBIE IDIACTHI B pa3-
JUYHBIX PEKHUMaX ITO3BOJIMIIA BBISIBUTH, UYTO
MPOIIECC HACBHIIICHUSI B TA30HOCHBIX YIIIIX
OOBIYHO PACCMATPHUBACTCS TOJIBKO JIMIIH B yC-
JIOBUSIX M30TEPMUYHOCTH. B peanbHbIX ke yc-
JIOBUSIX TEMIIEpaTypa HarHETAeMOW KHIKOCTH
pPEIKO COBMANAET C TEMIIEPATypoil YrojbHOTro
ruacta. Takast pa3HOCTh TeMIepaTyp OKa3biBa-
€T BIMSHHAE HA COCTOSHHME METaHa B TMOpax H
TPEeIIMHAX YIJISl, TIPHBOJUT K M3MEHEHHIO CTe-
MICHU ero BIIaroHacelnieHus. BecbMa mHTEpec-
HBIM B 9TOM HAIIPaBJICHUM SIBIISIETCS BapUaHT,
KOT/Ia HarHeTaemast JKUJIKOCTh UMEEeT TeMIIepa-
Typy HIDKE OKpPYXKAIOIIETO0 TOPHOTO MacCHBA.
[onwkenHast TeMneparypa (JIrona BHI3bIBACT
CKaThe METaHa M CHOCOOCTBYET MPOHHKHOBE-
HUIO KMJKOCTH BIJIyOb YTOJIPHOTO ILIAacTa 3a
CUET YMEHBIICHHs MPOTHBOJABIICHUS METaHA.
B Ooree Menkmx mopax W TpemWHAax, B KOTO-
PBIX TOSIBUJIACh BO3MOYKHOCThH ITPOHUKHOBEHHUS
KHJIKOCTH, BO3PACTACT KAIWUISIPHOE JIaBJICHUE.
3TO BBI3BIBACT JIOTIOJHUTEIHFHOE CKaTHE MeTa-
Ha. YUUTHIBasg TOT ()aKT, YTO Yroyib SIBISETCS
XOpOIIMM COPOSHTOM ¥ MOTEHIMANIbHAs Ta30-
€MKOCTb €ro BbIlIe (aKTUYECKON Ta30HOCHO-
CTH, TO YBEIMUCHHUE BHYTPUKALIIPHOTO
TaBJieHHs1 OyJeT CriocoOCTBOBATH MOBBIIICHHUIO
copOLMU COAepIKaIerocs B yrie B CBOOOIHOM
COCTOSIHMM MeTaHa. Bceriencreue 3Toro rasoBoe
JIaBJICHHUE B TTOpax yIJIsl MOBBIMIACTCS HE3HAYH-
TEJIbHO, a A(P(PEKTUBHOCTb M30JIALUU B YIJe
MeTaHa, 00yCIIOBJIEHHAs! KalWUIIPHBIMU CHJIa-
MH, Bo3pacTaeT. Bee 3tu mpouecchbl cocooct-
BYIOT JIOTIOJIHUTEIFHOMY TPOHHKHOBEHHUIO Ha-
THETaeMOM J>KHUIKOCTH B MEJKHE TOPHI U Ka-
MWUBIPBL, & CIIENOBATEIBHO W CHIDKEHHUIO TThI-
neoOpasyromiel cnocobHoctu yrisi. Ucxoas u3
BBIIIIE M3JIOKEHHOTO, OMPENeINM JIOTIOJTHHU-
TEJIbHOE BJIAarOHACBILLIEHUE YIS, 00YCIOBJIEH-
HOE TIOHIKEHHWEM TEMIIepaTypbl MeTaHa HU3-
KOTEMIIEpaTypHbIM (PIIFOMIOM.

W3 ycnoBusi mpeKpanieHus MPOMUTKH Ka-
MLISIpa IMEEM:
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I'EO3KOJIOr st
B +P,-P =0, (D rae Ni — 4MCI0 MOJIEKYJl METaHa, Haxo-
JSIIUXCS B Ta30BOH (ha3e BHYTPHU KalWILIAPA;
rae P, — xammurapHoe nasieHue, Ila;
Lk p A ’ > K — nocrosanas bonpnmana, [x/K.
F, — nasnenue ot Hacoca, Ila; F, — nas- C yd4eToM MOJIydeHHBIX 3HaueHui V], V4

JIeHUe rasa B kanwuripe, Ila.
JlaBieHue raza B Kaluuigpe Ipu TeMIiepa-

Type 7] ¢ yderoMm aacopOLMM 4acTH MeTaHa

Ha MOBCPXHOCTH KaIIWJIJIApa MOXKET OBITE 3a-
IIMCaHO B BUJIC

2

P=(h~Van) = RGL @)

rae V; — o0beM KanuuisIpa, 3aHAThINA CBO-
GOJHBIM METaHOM npH Temmeparype T), M';
14

o1 — 00BbeM, 3aHUMaeMbIi afcOpOUPOBaH-

HBIMHM MOJIEKYJIAaMHM METaHa IIPU TEMIIEpaTy-
3, My .
pe I, M’ H — YHCJIO MOJIeM MeTaHa, Ha-

XOJSIIIETocsl B Tra3000pa3HOM  COCTOSIHUU;
R — razoBas nocrostHHas, J[x/KMob.

1
h=—nx’h, (3)
4
rie x — JUaMmerp Kanwuiipa, M; | —

JUIMHA Kalwuispa,
temmeparype 1, M.

3aHdATass MCTAHOM IIPpU

m
u MIRTI BMECTO BBIpaXeHHUS (2) NOTydUM

N, -K-T
P, = 1 . (6

1 N,
Zﬂlel — I

[Ipu ToM ke naBlieHUH, HO NPU MOHUKEH-
HOH TemmepaType ypaBHeHHUe (6) 3amuchiBa-
eTCsl B BUJE

N, -K-T
Pg: 2 2 , (7)

1 N
Zﬂlez -4 I

rae N, — 4uciIo MOJIEKYJ MeTaHa, HaXo-
IAIIUXCS B Ta30BOH (paze BHYTpH Kammisipa
npu temuneparype T,(T, <T;); [/, — nnuuHa
Kanwuapa, 3aHsATas METAaHOM IpU TeMIepa-
type T5,M; Ng, — 4HUCIO aAcopOMpOBaH-
HBIX MOJICKYJI METaHa Ha IMOBEPXHOCTH Ka-
NUuIApa npu temneparype 75, /M7,

W3 Beipaskenuii (6) u (7) Haxoqum

Vaor = N1 -7 -1 -V, 4) P |1 4Ng -V,
Ny =22T | —nx | 1-—212 || (8)
rage N, — 9HCciIo aicopOUpOBaHHBIX MO- K |4 x
JeKyll METaHa Ha ITOBEPXHOCTH KammuIIpa _
npu Temmneparype 77, 1/v?; Vo — obweM oa- N —ET lﬂle - 4NS2 ) )
HOM MOJIEKYJIbI METaHa, M. 2 K 2 4 2 )
ﬂRT1 :ﬂ RT, = N\KT;, (5) Bbrunrtas u3 BbIpaxeHus (8) BbIpake-
M S Hue (9), nonyuyum
1 Pl 4Ng -V / 4Ng -V,
Ny —-N, =—mx* 2| L S 0By T8 70 (10)
4 K| T X 1, X

Tak kak o0liee YUCIO MOJIEKYJI METaHa B
Kaluuisipe HEM3MEHHO, TO MMEET MECTO pa-
BEHCTBO

N] +NS1 ‘ﬂ‘Xl] :N2 +NS2 ﬂ'le,(ll)

HIJIN

Ny =Ny =mx(Ng b, =N by).  (12)
CpaBuuBas BblpakeHus (10) u (12) nmns

! 2
OTHOILUEHUS —=

[ 1
30BaHUH, NOJIYy4YUM

nocie HeOoIpImmMX mpeodpa-
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I’'EO2KO.JI0THsl
v (1 P, -V, P, -x neparype 7, oHa paBHa W, :(VJ,CZ +AV)/V,
- +
L, 5 K-T 4K - T (13) TO mojenus W, Ha W), noxydnm
! P-Vy) PB-x A
! st[l— 2 0]+ 2 X Wy Yoo ¥AV | AV g
K-T, 4K - T, W, Ve Ve
Ho Tak xak W,=W,+AW , TO BBIpaKe-
Hue (18) mpuHUMaeT ciexyromui BUI
rne Al — nmomoNHUTENbHAs 9acTh Kallwl- W, AV
Js1pa, 3aHUMaemMasi )KMJIKOCTBIO, M. 2= (19)
CnenoBarenbHO M Vg
lll _ (1 _ ?_l ]’ (15) rjae —1 — JOTOJHUTEIBHBI OTHOCH-
1 1

C yuerom 3toro Belpaxenue (13) npunu-
MaeT BH/

Ny [1=fe o], forx
Al \KT ) 4K -7
2o .(16)
h N [1-feto |, ferx

20" k1,) 4K-T,

Hcnonw3ys mosyuenHoe Beipakenue (16),
HalIeM JIOTOJHUTEIbHBIA 00BbEeM, 3aHATHIN
¢ironioM B eAMHULE O0bEMa YroJIbHOTO
MacCuBa MPU HATHETAHUH KUIKOCTH, UMECIO-
mel  TeMIeparypy  METaHOHACBIIIEHHOTO
YTOJIBHOTO IJ1acTa.

C yderom sToro B Meroauke [3], ucxonas
n3 00BEMHON BJIATOEMKOCTH YIS, KOTOpas
onpenensiercs o Gopmyne (17), mpoBeneHb
TaTbHEUIITNE WCCIICAOBAHMS, HAIPABIICHHBIC
Ha YCTAaHOBJICHHUE JIOTIOJTHUTEIIBHOTO MPUPOC-
Ta BJIA)KHOCTH METAaHOHOCHOTO YIJISI OT pa3s-
HOCTH TEMIIEpaTyp MEXJIy YTrOJbHBIM IIa-
CTOM ¥ (IIFOUIOM

TCJ'IBHBII\/’I HpI/IpOCT conepmaHI/m KHUIKOCTH B
eauHuIe 00beMa yrJisl.

V()ICI = Vov - I/] N (20)

rae V., — o0beM HOpBI YU pa3MepoM X ,
3aHATBINA JKUIKOCTBIO TIpU Temmeparype 77, M
Vo
HATHETAHIS JKHIKOCTH, M ; Vi — o6beM nopsl

M.

00BEM TIOPHI YISl pa3MepoM x 10 Havasia

YT, 3aHATHIA METAHOM IIPY JaBJICHUH P, ,

W3 pasencrBa Ry -V, =P, -V}, cipaBemn-
BOM IIpH 1| = const , NOJy4aeM

P
Vo=—=M.
B

rae Py — JaBiIeHHe METaHa B IOPE yIJIs

1)

110 Havana Haruetanwus, [la.
[loacraBnsis BelpaxkeHue (21) B BbIpaxe-
Hue (20), nonyyaem
J

P

Ve, :V{Fe—l
0

(22)

W=V,1V, (17)  ciepoBatensho, OMONHHTENBHBI IPUPOCT
rae V,. — 00beM KHUIKOCTH, 3al0JIHA0-  BIAKHOCTH B yIJIE COCTABUT
meit o6paser, M>; ¥ — 06beM 06pasia mo- AW AV P, | ”
3 27 2 2.
pobl (yrist), M. W, v, \ P, (23)
Ecnu npu temnepatype T Bi1aroemMkocTtb
yris cocraBnsna W, = (VJ,Cl )/ V', a mpu Tem- Taxnm o6pazom,
Ng[1- P, -V, N P-Xx
AW\ E yly o KT 4K (24)
mo R PV,), Px
Ng | 1- +
2 K-T) 4K-T,
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3aBUCUMOCTb OTHOCHUTEIBHOTO MPHUPOCTA
BJI&KHOCTH METAaHOHACBIIIEHHOTO YT OT
Pa3HOCTH TEMIIEpAaTyp MEKIy YIrOJIbHBIM
IIJJACTOM M HAarHeTaeMoW B HEro JKUIKOCTHU
npuBeieHa Ha pucyHke 1. I1pu sTom ObLa B34T
WHTEpBaJ TeMIeparyp 290-330 K,

Vy=33510"" v, ¥=5-107 m. TIlpuse-

JIeHHasl Ha pPUCYHKE | 3aBHCHMOCTH XOPOIIO
ANIIPOKCUMHUPYETCsI BBIPAKEHUEM

AW =W -52-107 -AT . (25)

AnHanu3 npuBeJeHHON Ha pUCyHKe 1 3aBu-
CHMOCTH TIOKa3bIBACT, YTO TPH CO3JAHUH
Pa3HOCTH TEMIIEpPAaTyp MEXIY Ta30HACHIIICH-
HBIM YTOJBHBIM IUTACTOM H HarHeTaeMoOu
&uakocTbio B npeaenax 30—40 °C moxHO J10-
CTHYb JIOTIOJTHHUTEIILHOTO BIIArOHACKHIICHHS
yrias Ha 20-25 % u 6onee.

DTO B CBOIO OdYepenp OyneT crocoOCTBO-
BaTh CHIDKCHHUIO TbUICOOpa3yromend crnocoo-
HOCTH YTJISl TIPH TIPEABAPUTEIILHOM YBIaXKHE-
HUM METAaHOHOCHBIX YTOJIBHBIX TJIACTOB.

B cooTBercTBUM C YCTaHOBJIEHHBIM IIpeJie-
JIOM Pa3HOCTH TEMIIEpaTyp MEXKIy Ta30HacChl-
[ICHHBIM YTOJIbHBIM TUIACTOM WM HAarHETaeMbIM
dmronziom (3040 °C) Obin pazpabotan crocod
MPEIBAPUTEIFHOTO  YBIAKHEHHUSI BBICOKOT'Aa30-
HOCHOTO YTOJIBHOTO IIIacTa, B KOTOPOM pado-
YYIO )KUAKOCTH TIepe] HArHETaHUEM B YT OJIBHBIN
mIacT Heooxoamumo oxiaxaars a0 0 °C [3].

Ao
o

42 /

/

4 /(
004 S

/

U 5

AT

v oL a4 &5 XN 5 W

Pucynok 1 3aBuUCHMOCTB IPUPOCTA CONEPIKAHUS
BJIAKHOCTH B €IMHUIIE 00BbEMa yIJIs OT pa3HOCTH
TeMIEepaTypbl MKy YTOJIbHBIM MacCHBOM H
HarHeTaeMoi HU3KOTEMIIEPATYPHOH KUAKOCTBIO

Henocrarkom 3toro crnocoba siBiseTcs He-
00XOJIMMOCTb CO3/[aHUsI B LITPEKax CIeLUalb-
HBIX KaMep BO BMEIAIOIINX [OpOJiaxX U YIisixX
JUISL pa3MEILEHNs B HUX XOJOAWIbHBIX MaIlUH
(arperatoB), KOTOpBIE TOJDKHBI OXJIAXKIATh Pa-
004yI0 KHUJKOCTh ME€PEe]] HarHETaHUEM B ILIacT
1o temriepatypsl 0 °C. DTO NPUBOIUT K 3HAYH-
TEJIbHBIM  JIONIOJTHUTENILHBIM  SKOHOMUYECKHM
3aTpaTaM, 4TO B CBOIO ouepesb OyAeT IMOBbI-
marh ce0ECTOMMOCTD JOOBIBAEMOTO YIJIsl.

JIaHHBII HENOCTaTOK YCTPAaHSAETCS ITyTEM
HarHeTaHusi B T'a30HOCHBIE YrOJIbHbIE IUIACTHI
pabounx »x)unkocrel, pazpadoransubix B JloHI -
TVY. D10 nocturaercst myreM CMEIIMBAaHUS pe-
LENTYPHBIX MHTPEJUEHTOB C BOJIOW, B PE3yJib-
TaTe 4Yero IOC/Ie CMEIIMBaHUs TeMIepaTypa
¢dmonna Oymer mocrurath +1...—3 °C [4]. Tlpu
3TOM >KMJIKOCTb IPU OTPULIATENIbHBIX TEMIIe-
parypax He TepseT CBOEH MOJIBHXHOCTHU. Pe-
LenTypa pa3pabOTaHHBIX PabOYMX IKUIKO-
cTel mpuBeeHa B Tadsmie 1.

UccrnenoBanne maHHBIX PaOOUMX IKUIKO-
CTel Il HU3KOTEMIIEPAaTypHOI'O YBJIAKHEHUS
poBoJIOCh Ha pazne maxt JJonbacca («Kowm-
mynuct-Hosas», TIO «lllaxTrepckanTpaiuTy,
mM. Kammamnaa, wM. Ckoumnckoro 110 «Jlo-
Helkyroyib», M. Mewxkunckoro 110 «Ilepso-
Maickyroiiby). Pe3ynpTaThl MpOBEIEHHBIX HC-
CJICIOBAaHUI TOKa3aJd, 4YTO MCIOJIb30BaHHE
pabouMX KUAKOCTEH ¢ NPUBEACHHON peLenTy-
pol MO3BOJISIET CHU3UTH MbLIEOOPA3YIOLLYIO
CIIOCOOHOCTh METAaHOHACBIILEHHBIX YTOJIbHBIX
actoB Ha 67-75 % 1O CpaBHEHHMIO C HEYB-
JaKHEHHBIM yriieM U Ha 17-35 % mno cpaBHe-
HUIO C YBJIQKHEHHBIM YIJIEM I10 TPaJULIMOHHOM
texHonornu. Ha maxrax «Kommynucr-HoBas»
U UM. MEHXHUHCKOrO HCHBITBIBAIUCH CO-
craB Ne 1 i coctaB Ne 2 cOOTBETCTBEHHO, a Ha
maxrax uM. CkounHckoro u uM. Kannuna —
coctaB Ne 3.

[Ipu 3TOM B OYMCTHBIX BBIPAOOTKaX LIAXT
«Kommynucr-Hoasiy,  um. Kaniuanna  u
UM. MEeH)XHUHCKOTO, TI/I€ HU3KOTEMIIepaTyp-
HOE YBJIAQ)XHEHHE OCYLIECTBJISUIOCH Ha IpO-
TSOKEHUU JUIMTEIBLHOTO BpPEMEHH, ObLia BO3-
MO>XHOCTh HETIPEPHIBHOTO IPOBEICHUS HC-
clIeIOBaHMI B TedyeHue roga u oonee. Coot-
BETCTBEHHO IO IUIacTaM g, 4 " k> GbLIO
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YCTAHOBJICHO, YTO Y/CIbHOE MBLICBbIICIICHHIE
W3 HHUX OBUIO CHIIKEHO, COOTBETCTBEHHO, C
1860 r/t no 558,3 r/t, T0 ecth Ha 70 %; co
137 v/t mo 92 r/1, 10 ecth HA 67 %; ¢ 1090 r/T
1o 283,4 r/t, To ecth Ha 75 %. C y4eTom 3T0-
ro roJI0OBOW BBIOPOC MbUIM B aTMOC(EpHBIi
BO3JIyX 33 OTYETHBIH TOJ[ C YrOJIBHOTO IjIa-
cra g," cocraBui 16510 T/ron, a B mpeabiay-
IIeM ToJy, KOTJ/Ia MCIOJb30BajIOCh TPAIHIIH-
OHHOE TIPEJBAPHUTEIBHOC YBIAKHCHHE yrOJb-
HOTO IIIacTa, 3TO KOJIMYECTBO JOCTHTAJIO
25400 1/roxn. Tlo mnacty /4 TOIOBOM BBIOpOC
neut goctur 3650 1/roa, a B mpeablayIemM
rogy — 5800 t/rox. Io mmacty k> romoBoii

BBIOPOC IBLIM B aTMOC(EPHBIN BO3yX COCTa-
B B oTyeTHOM Tony 8400 1/Ton, a B mpesI-
nymeM — 11650 1/ron. Takum o6pazom, 3¢-
(heKTUBHOCTb CHUXEHUSI BEIOPOCOB YTOJIbHOMN
nbin Ha 1maxre «Kommynuct-HoBas» moc-
turna 35 %, Ha maxte uM. Kagqmauaa —
28 %, a Ha maxte uM. MEH)XHMHCKOTO —
37 % mno cpaBHEHHIO C YpOBHEM BBIOPOCOB
MpEeABIIYIIEr0o Troja. IJTO COOTBETCTBYET
CHUKEHHUIO TOJOBBIX BHIOPOCOB B atMochepy
nmo  maxre  «Kommynucr-HoBas»  Ha
8890 t/ron, mo maxte wuM. Kamnnuna wuHa
3250 t/ron, a mo maxre WM. MEHKHHCKOTO
Ha 2015 1/ron.

Tabnuya 1
Perientypa pabounx >kuAKOCTEH TSI HU3KOTEMIIEPATyPHOrO YBIAKHEHUS YTOJbHBIX IIACTOB
HHarpenvents Conepxanue, Mac., % Hcxonnas temmeparypa, °C
CoctaB st cMadrBaHusl yroiabHOU mbu No 1
Cuntanon JIC-10 0,05-0,30
XJ0pUCTHI aMMOHHN 1520 +1...-1°C
Bona OCTaIbHOC
CoctaB st cMauMBaHMsI yroiabHOU b No 2
JvsTaHonaMuIbl CHHTETHYSCKHIX 0,1-0,3
xupHBIX Kucnot ¢ppakauu Co—Ci; 5 _30C
Yrnekuciplii HaTpui 15-18 o
Bona OCTaIbHOC
CocTtaB 1t cMaunMBaHusI yToinbHOU Ut No 3
XOpUCTBIA HATPUI 2,5-4,0
TBepapiii TUOKCHA yTiIepoaa 8-10 +1...—-1°C
Bona OCTaIbHOC

Ha maxre wM. CKOYHMHCKOTO HCCIIEI0Ba-
HUS 10 CHIDKEHHUIO YIIENBHOTO IbLIEBBIIEIe-
Hus (TbUIe00pasyroLiel crnocoOOHOCTH HU3KO-
TEeMIEepaTypPHBIMH KHUIKOCTSIMH) MO TEXHUYE-
CKUM TPUYHHAM IMPOBOJWIMCH HEPETYISPHO,
U3-3a Yero He yAajoCh MOJIYYUTh AOCTOBEp-
HBIX JaHHBIX OoJiee ueM 3a 3—4 Mmecsua.

BbiBoAbl U HampaBlieHHe AJIbHeHIINX
ucciaenoBanmi. IIpoBeneHHbIE HaTypHbIE
UCCIIEIOBAHUS TO3BOJIWIM CJENaTh CIIETYIO-
M€ BHIBO/IBL:

. IlomyyenHass SMnMpHYecKas 3aBUCH-
MOCTh TIO3BOJISICT OIPENEIIUTh CHIDKECHHE
YACIBHOTO TBUIEBBIACICHUS (TBIIIC00Opasyro-
el cnocoGHOCTH) YroJIbHBIX IUIACTOB B 3a-
BHCHUMOCTH OT Pa3HOCTH TEMIIEPATyp MEXIY
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ra30HOCHBIM YTOJIbHBIM MAacCHBOM U HHU3KO-
TEMIIEPaTYPHbIM (IIFOHIOM.

2. IIpoBECHHBIMM IIAXTHBIMHA HCCIIEI0BA-
HUSIMM ~ YCT@HOBJIEHO, 4YTO HCIIOJIb30BaHUE
[peAIaraeMbpIX pelenTyp pabouux >KuaAKOCTeH,
HarHeTaeMbIX B YrOJIbHBIM ILIACT, MO3BOJISIET
MOJYYUTh JIO HAarHETaHUS WX B MACCHUB YIJIs
Temrneparypy B npenenax +1...—3 °C, obecne-
YUBAIOUIYI0 Ppa3HUIy MeXAy QIIoHIoOM u
YroJbHBIM I1acTOM Ha ypoBHe 30-35 °C, uto
IpU CpelHel TemImepaType YIJid Ha HbIHEII-
Hux rayouHax (700-800 m) oTtpaboTku Me-
CTOPOXKICHUIN BECbMa PEAJIBHO.

3. lllaxTHBIMU HCCIIEIOBAHUSMHU YCTAHOB-
JIEHO CHUKEHHE BBIOPOCOB IIAXTHOM IIbLIH,
MOCTYHAIOIIEH U3 OYUCTHBIX 3a00€B ra30HOC-
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HBIX YTOJIBHBIX TUIACTOB Yepe3 CeTh TOPHBIX 3YETCS 3a CUeT HMCKIIOYEHUS HEOOXOJUMOCTH
BEIpa0OTOK B arMOC(EepHBI BO3AYyX, Ha CO3JaHUS KaMep Ha IITPEKaxX BO BMEIIAFOIIHX
ypoBHE 28-37 % TO CpaBHEHUIO C TPAAWIM- TIOPOJAX M YIJISX JJII PACHOJIOKEHUS B HHX
OHHBIM  TIPEJBAPUTEIFHBIM  YBIOKXHEHHEM  XOJOWIBHBIX YCTAHOBOK U PA0OTHI MX CAMUX.
YTOJBHBIX IJIACTOB. JlanpHeimme wuccienoBanus OyayT Ha-

4. B nocrynarouieii B arMoc(epHbIii BO3-  IpaBJIEHbl Ha pa3pabOTKy pelenTypbl HOBBIX
IyX TBUIA OBIJIO YCTAHOBJICHO TOBBINICHHOE pabOYMX IKUAKOCTEH, KOTOPHIE JIOJIKHBI
COJIepKaHWe MEIKOJUCIIEPCHON TIbUIM, pa3- HWMETh HAa4YalbHYIO TeMIepaTypy mepel Ha-
MepoM meHee 10 mxm. Ha ypoBue 17-37 % rHeTaHueMm B yroJIbHBIM IUIACT Ha YpPOBHE
OT 00IIel MacChl IbLIN. —5...—10 °C, 4T0 ITO3BOJIUT elle 0oJiee 3HAUH-

5. Pa3paOotannblii crnoco® ob6nagaeT 3KO-  TEJbHO CHHU3UTH BBIOPOCHI IMIAXTHOW IBLUIN B
HOMUYECKOH 3(PPEKTUBHOCTHIO, KOTOpast o0pa-  aTMOC(EpHbIN BO3AYX.

Bubanorpagpuyeckunii cnucok

1. Yeonvnoui amnac. Mckonaemoe monauso 6 yugpax u gpaxmax [Texcm] / @onod enpuxa bénns,
Bepnun, I'epmanus u «/[pysvs 3emnuy (FoEl). — Jlonoon, 2016. — C. 18.

2. llasuoenro, B. A. Teopemuueckue OCHO8bI HUZKOMEMNEPAMYPHO2O VEIANCHEHUS 2A30HOCHBIX
yeoavHvlx naacmos [Texcm] / B. A. asudenxo // Mamepuanvt mexcOyHapoOHol KoHpepeHyuu no
bopvoe ¢ nblivio 8 yeoavHwvlx wiaxmax. — Anywma, 1996 — C. 11-18.

3.4 c. CCCP 1196516. MIIK E 21 F 5/06. Cnocob npedsapumenbHo20 VeIad#CHEeHUs
8bLCOKO2A30HOCHO20 Yeonbhoeo naacma [Texcm] / B. A. asuoenxo, E. A. Byosuno, A. E. Ilepescunos,
0. T. Toscmoeanwv, B. C. Henamos (CCCP). — 3746957/22-03 ; 3asneneno 12.03.84 ; onybauxosaro
07.12.85, Bron. 45. — 2 c.

4. llasuoenxo, B. A. Dppexmusnocmov cHudicenus nvlieobpaz3o6anus NPu HUKOMEMNEPAMYPHOM
yenasxcHeHuu eazonacviuyyennvix  yeneu [Texcm] / B. A. asuoenko // Cmpameeus 6vix00a u3
2n0banbHo20 Kpusuca . mamepuanvl Hayunolx umenui. — CI16. : MAHOPB, 2001. — C. 174-175.

© Hasunenko B. A.
© Ouneinuk T. C.
© Ckpunnuk E. B.

Pexomenooeana k neuamu K.m.H., ooy. xagh. III'M Jlonl TH Jlesuenxo 3. I1.,
O.M.H., u.0. 21. epaua I'C «Anuesckasn zopoockas CIC» Kanpanosvim C. B.

Cmamuws nocmynuna 6 pedaxyuio 09.06.2020.
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EFFICIENCY INCREASE FOR REDUCING DUST EMISSIONS INTO ATMOSPHERE OF
POPULATED LOCALITIES CONSIDERING COAL MINING AT DONBASS MINES
The work is devoted to development and research of new ways to reduce the dust-forming ability of
coal layers when using new highly efficient working liquids and implementing low-temperature wetting.
Key words: low-temperature wetting of coal, methane, sorption, methane saturation, dust-forming
ability of coal, sodium chloride, solid carbon dioxide.
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