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B3pbiBbI TOpIOYMX Ta30B M YrojbHOW MBLIM Ha
VTOJIBHBIX IIaXTaX BO BCEM MMpPE YacTO MPUBOAST K
KatacTtpodaM C OOJBIINM KOJIUYECTBOM 4YeJIOBEUE-
CKUX XepTB. J1JIs1 Hale:xKHOM OLIEHKY B3PbIBOOTIACHO-
¢t aTMocephl TOPHBIX BRIPAOOTOK, a TAK3KE BHIOOpA
3¢ PEeKTUBHBIX CPEACTB U CHOCOOOB 3alllUTHI OT
B3PBIBOB B BEIPA0OTKAX YTOJILHBIX IITAXT HEOOXOANMMBI
dbyHIaMeHTaJIbHbIE NCCIETOBAHUS MEXaHU3Ma a3po-
30J1e00pa30BaHUS TP MEXaHUISCKOM pa3pyllIeHUU
YIJI U BJIUSTHUST a3PO30JIsl Ha TTPOLIECChl TOPEHUS Ta-
30BbIx cMeceil. C koHIa XIX B. 1 10 HACTOSIIETO
BpPEMEHU TMPOBOAAT WHTEHCUBHBIE WCCIEIOBAHUS
BJIVSTHMSI YTOJIBHOM MBI HA TOPEHUE Ta30BBIX CME-
ceil. UccreqoBaHus BeoyT, Kak MpaBuIo, B chepude-
cKkoi “o0ombe” [1—3], B TpyOe [4, 5] vy B IpeaBapu-
TEJIbHO TIepEeMEIIaHHOM IUTaMeHU [6] ¢ BBICOKUM
ypoBHeM 3anbuteHHocTH (10—100 r/m3? pu cpenHem
pa3Mepe 4acTHUIl B HECKOJIBKO JIECSITKOB MUKPOH).

EcTp ocHOBaHUSI cUMTaTbh, YTO TaKME IKCHEPU-
MEHTBI HEAOCTAaTOYHO aIcKBaTHO MOAEIUPYIOT CPELY
32005 yroJibHOU 1axThl. B mociienHue aecAaTuaeTus
MOSIBUJICh BBICOKOIIPOU3BOAUTENIBHBIE MPOXOMUe-
CKME€ W OYMCTHbIE KOMOaliHbl HOBOTO MOKOJEHUS.
PaboTta Taknx KOMOaifHOB MPUBOIUT K 0Opa30BaHUIO

Hrcmumym xumuueckoil KUHemMUKU U eopeHus

um. B.B. Boegodckoeo

Cubupckoeo omodenenus Poccuiickoilt Akademuu Hayk,
Hosocubupck
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Cubupckoeo omodenenus Poccuiickoit Akademuu Hayk,
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BBICOKOOWCIIEPCHOIM yTroabHOM TbIIM. Henb3st mc-
KJII0YaTh TPUCYTCTBUE B HEW MW HaHOpa3MEpPHOM
¢pakLM yroibHOTro a3po30J1s. B 3T0i1 cBsI3u KpaiiHe
BaXXHbI YCTAHOBJICHUE HAJIW4YWS TAKOK BBICOKOOUC-
nepcHoil (HaHOpa3MepHOl) (paKIUMKd YroJbHOIO
a3p030J1s B YTOJbHOM MBUTA U UCCIIETOBAHUE €€ BTV~
STHUS Ha TIPOLIECChI TOPEHMS TTbLIETa30BOM CMECH.

3amauyaMy HACTOSIIIEN pabOTHI SIBJISTIIOTCS: 1) ycTa-
HOBJIeHUE (aKTa HaJIW4YMs HaHOpasMepHOU ¢pak-
LIMM B COCTaBe YrOJIbHOW IIbLIM;, 2) oIpelesieHue
(bpaKIIMOHHOTrO COCTaBa YrOJLHOM MbUIH, 00pa3yio-
LIeiics TIpu MexaHn4decKoM apobieHnu yrieir Kysz-
Oacca; 3) BbISIBJIEHE BO3MOXKXHOI'O MeXxaHU3Ma o0pa-
30BaHMSI HAHOPA3MEPHOM COCTABIISIIOIICH YTOJILHOTO
as’po30Jis; 4) omnpeneieHre MaciuTaba BIWSHUS Ha-
HOa3p030JIbHOM COCTABISIOLIEN HA TOPEHME NbLIETa-
30BbIX CMECEH.

Z[J'lﬂ YCTAaHOBJICHUA (I)aKTa HaJIn4us B ITbUJICYTOJIb-
HOW CMECH HAaHOPA3MEPHOI COCTABJISIIOIIEH UCTIOb-
30BaJIM NOPTATUBHBIN TU(GY3MOHHBINA CIIEKTPOMETP
as’po30Jisl, TO3BOJISIIOIINI U3MEPSATh KOHILIEHTPALIUIO
HaHoas’po3oyid B auanasoHe 10'—10° gactui/cm® u
CHEKTp pa3MepoB yacTull B auarazoHe 3—200 HM.
CnexTpoMeTp ObLUT pa3paboTaH M M3roToBlIcH B MH-
CTUTYTE XMMHNYECKOI KnHeTuKU u ropeHust CO PAH
[7]. C nomoiipio auddy3MOHHOIO CHEeKTpoMeTpa
a’po30Jieil U3MEPSIM CHEKTP pa3MepoB M KOHIICH-
Tpaluio HAaHOA3pPO30JIsI B rajiepee OJHOM M3 Yrojiab-
HbIX IaxT Ky3Henkoro 6acceifHa. Pe3ynbrarsl mpe-
craBjieHbl Ha puc. 1. O01asi cueTHass KOHLUEHTpaLUs
yactul cocrasuia 103 yactuu/cm?, mpu atom 90% unx
o01Iero Koimdecrsa uMmenu pasmep meHee 200 HM.
BazxHo oTMETHTBh, YTO TUITMYHEIN a3p030J1b, 00pa30-
BaHHBII IPOOIEHUEM TBEPIbIX TEJ, UMEET CITeKTpP pas-
MEPOB B IMAaIa30He OT HECKOJBKUX MI0JIeil MUKPOHA
JI0 COTHM MUKPOH [8], mpndeM MUK pacripeleicHUsT
HaxOAUTCSl B AMAra3oHe OT HEeCKOJbKMX MUKPOH JI0
HECKOJIbKMX AECSITKOB MUKPOH (KaK MpaBUIO, MOOO-
BBl pa3Mep COCTaBIsIET HECKOJIbKO MUKpOH). Kak
BUJIHO M3 puc. 1, MU3BMEpPEeHHBII CIIEKTp pa3MepoB
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Puc. 1. CriekTp pazMepoB HAaHOA3PO30JIsl, U3MEPEHHOTO B
rajepee oJHOW U3 yrojibHbIX 11axT Ky3bacca.

a3pO030JIbHBIX YaCTUL] UMEET MUKU ¢ MAaKCUMYMaMU
npu 20 1 100 HM. DTOT a3p030JIb MOXET 00pPa30BaTh-
Cs1 TOJILKO B XOJIe HyKJIealluM U3 ra3oBoii ¢assl [9].
Kpowme Toro, usmepeHHast KOHLIEHTpal1s YaCTULL Cy-
IIECTBEHHO IIPEBHIIIACT (KAK MUHMMYM Ha MOPSII0K)
TUNWYHYIO KOHIEHTPAIMIO a’po30Jis, oOpa3yrollle-
rocsi Mpu ApoOJeHUU TBEPABIX TeJl. Takasi BbICOKasI
KOHIICHTPALSI MOXET HWMETb MECTO TOJBKO IIpU
a’po30Jie00pa3oBaHUM M3 ra30BoM (a3pl (IMpPOIU3
YIJIEBOIOPOJOB, HYKJIeallusl U3 TePeChILIeHHOTO Ta-
pa) [9, 10]. CnenoBaresibHO, MOXKHO MPEAIIONOXKUTD,
4TO MCTOYHUKOM a3p030Jisi, CHEKTP KOTOPOTO IpU-
BeJIleH Ha pucC. 1, SIBISIOTCSI BBICOKOMOJIEKYJISIPHbBIC
YIJIEBOJIOPOMLI, COACPKAIIMECS B YIjie U BbIIC/IMB-
II1ecs B Ta30BYIO a3y IIpu JOKAJIbHOM HarpeBaHUU
MOPOAbl B pe3yJibTaTe MEXaHUYECKOro BO3AEUCTBUS
Ha YTroJib.

OTMeTHUM, YTO HaJIMYMe B YIVIIX B cOpOMpPOBaH-
HOM COCTOSIHMM HAaCBIILIEHHBIX 1 apOMaTUYSCKUX YT-
nesogoponoB Cy—C,, yCTaHOBJIEHO MPU TeOXUMUYe-
CKMX McclienoBaHuIX yriei eme B 70-¢ rogsl XX B.
[11, 12]. UccnenpoBaHue YTJIEBOOOPOAHBIX KOMIIO-
HEHTOB YIOJIbHBIX a3P030JIeii B paMKaxX HACTOSIIErO
HMCCJIEA0BAHUS IMTO3BOJIMJIO UIEHTU(MUIIMPOBATh B UX
CcOCTaBe IIMPOKHUI CHEKTP BBICOKOMOJCKYJISIPHBIX
HACHIIIEHHBIX YIVIEBOIOPOAOB — H-aJIKaHOB, U30IIpe-
HaHOB, CTEPAHOB, TPUILIMKJIAHOB, TOIIAHOB U MOpETa-
HOB.

IMuk B cnekTpe pa3smepoB (puc. 1) paiione 20 HM
TIpeICTaBJIsIeT COO0I UCXOOHBIN a3p030J1b, 00pa30BaB-
IIUIACS B XOJI€ TOMOT€HHOM HyKJIeallMM, TIMK B paiioHe
100—200 BHM OOYCIIOBICH KOarymsiyeil MCXOTHOTO
aspo30J1s1. Hanuue KoaryiasiiidoOHHOTo a3po30Jisl yKa-
3bIBAET Ha TO, YTO JIOKaJIbHasI KOHLIEHTPALIYsI UICXOIHO-
ro aspososs 6bu1a He MeHee 107—108 yacTui/cm? (koa-
TYJISIMAOHHBINA Tpeael), IMMOCKOJIBbKY HPHU MEHBIINX
KOHIIEHTPALIMIX KOaryJ/siys 3a pealbHOe BpeMs He-
BO3MOxKHa [13].
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IMonxyyeHHBIE pe3yabTaThl 1al0T OCHOBaHUE TIpe/I-
MOJIOXKUTh, YTO B X0A¢ padbOThI KoOMOaiiHa oOpa3yeTcst
3HAYUTEIbHOE KOJIMYECTBO HAHOPA3MEPHOTO aspo-
307151 B pe3yJIbTaTe HyKJlealluu TepPeChIIeHHOro napa
YIJIEBOJIOPOAHBIX KOMIIOHEHTOB YIJIsd. 3aMETUM, 4TO
npu pabote B 3a00e CYIIECTBYIOT TpeOOBaHUSI K CO-
JIep>KaHUIo MeTaHa U1 o011Ieli 3anbieHHOCTU. OHaKO
HUCIIOJIb3YyeEMbIE B IIIaXTaX MaTYUKU 3albIEHHOCTHU
HEYYBCTBUTENIbHBI K HAHOPa3MEPHOM COCTaBIISIIO-
meil aspo3oid. BosHMKaeTr Bompoc, HACKOJBKO
CWJIBHO MOXET BJIMSITH 3Ta COCTaBJISIIOIIAsl Ha TOpe-
HHE METaHO-BO3AYIITHBIX CMeCeii?

st orBeTa Ha BOIIPOC O POJIM HAHOPa3MEPHOM
COCTaBJISIONIEH a9P030J1s1 B IPOLIECCe TOPESHUST METa-
HO-YIOJIbHOM cMecHu OBLIM MpOBEeASHHBI JabopaTop-
HBIE DKCIIEPUMEHTHI 10 IUCIIEPTUPOBAHUIO KaMEH-
HeIX yraeit Kysoacca. C 3T0if 11e71bI0 OBUIN M3TOTOB-
JICHBI JBa reHepaTtopa NbUIM ¢ padouynuMu oObeMaMu
100 1 500 cm?. TTpyHLMT A€CTBUS FEHEPATOPOB I1bI -
JIM OCHOBaH Ha ApOOJIEHUU YIJISl B paboueii Kamepe
CTaJIbHBIMM HOXXaMM, BPaILIalOIIMMUCS C 9aCTOTOMI
3000—10000 06./mMuH. W3mepeHUS € HOMOIIbBIO
a3pPO30JIHOIO CIIEKTPOMETpa MoKasajau, YTO reHepa-
TOpPHl TIBUIM CO3JAI0T HAaHOpPa3MEPHBIA a’po30Jib,
OJIM3KMI MO pa3MepaM K TAKOBOMY, 00pa3yroiieMycst
B YTOJILHOM Iaxte. XapaKTepHBIM pa3Mep MOABI CO-
craBiisieT ~20 HM.

BaxxHo oTMeTUTB, UTO IOJISI CYETHOM KOHILICHTpa-
M1 HAaHO0A3pPO030JIs1, BOZHMKAIOIIETO IIpu padoTe re-
HepaTopa, KakK U B ciiydae a3po30J1s1, 00pa3ytolierocs
B I1axTe, cocTaBiisgeT ~80%. [1pu 0OBIYHBIX pesKMax
paboThl reHepaTopa TeMmImepaTypa CTEHOK KaMepbl
nogHuMaetcs 10 150°C. Ha npo06siieit KpoMKe HoxKa
OHa, OYEBUIHO, ellle BhIIe. TeMIepaTypa CTEHOK 3a-
BUCHUT OT KOJIMYECTBA UCXOTHOTO YIJISI, 3arPy>KEHHOTO
B Kamepy. I1py yMeHBIIIEHMHU KOJIMYECTBa 3arpy>KeH-
HOTIO YIJISI TeMIlepaTypa KaMephbl MOXET OBbITb ITOHM-
xkeHa 10 60°C. OIbIThI ITOKa3aau, YTO B ITOCIEIHEM
cJlydyae HaHOpa3MepHasl COCTaBJISTIONIAsT a3PO30JIsl He
obpazyetrcs. TakuM 00pa3zoM, MOXHO TIPEAIIOJIO-
XKUTb, YTO MPUYMHON O0pa30BaHMS HAHOAdPO30JIsI
SIBJISIETCSI UCIapeHMe P HarpeBaHUU B XOJie ApO0-
JICHUSI HAXOASIIMXCS B OTKPBITHIX OPaX WIN aiCcop-
OMpPOBaHHBIX Ha IIOBEPXHOCTU OUTYMUHO3HBIX KOM-
TIOHEHTOB YIJISI ¢ OOpa3oBaHUEM II€PECHIILIEHHOTO
rnapa u nocjaeayolleil ero HyKaealue.

Mopdosornio yroabHOro a’po30Jisli U3ydyaiau C
IIOMOIIIBIO ITPOCBEUYMBAIOIIETO 3JIEKTPOHHOIO MUK-
pockomna (ITOM) JEM 100 SX. IMpumep ITDM-1n306-
pakeHus IpUBEACH Ha pUC. 2. AHAIN3 N300paxkeHUMN
oKa3zaj, YTO a3p0o30Jb COAECPXKUT ABe (ppakuuy Ja-
CTUIL — KPYITHOPa3MEPHYIO U HaHOpa3MepHylo. Kpymn-
HoaucriepcHasi (ppakiysi COAepKUT YaCTHUIIbl pa3Me-
POM OT OTHOTO JI0 HECKOJIBKIX MUKPOH. DTH YaCTULIBI
MMEIOT XapaKTepHYIO HEIPaBWIbHYIO (hOpMY, OTyIEH-
HYIO B pe3yJibTate ApoobsieHus yrist. Hapsiny ¢ KpymHo-
IHUCIIEpCHOM (bpakiineil B a3po30Jie IIPUCYTCTBYeT Ha-
Hopa3MmepHas (¢pakuus. HaHoaspo30ib COmepKUT
arperarbl, COCTOSIIIIAE U3 OTIENBHBIX ChepuIecKuX
ToM 461
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Puc. 2. [19M-u306paxeHNsT a3pO30JbHbIX YaCTHII, I10-
JIy4EHHBIX IPU MEXaHUYECKOM IPOOISHUM YIIIsl.

NepBUYHBIX JacTull. O0paboTKa M300pakeHU MO-
KaszaJia, YTO CpeAHUM AuaMeTp 3TUX YaCTHUL] COCTaBIsI-
et 20 uMm. CpegHuii muaMeTp arperaToB paBeH 90 HM.
Kaxnerit arperat comepkuT B cpeaHeM 20 TmepBUY-
HbIX YaCTUII.

Jist ucciiemoBaHUs BAVSIHUS YTOJBHOTO a3P030JIst
Ha Mpolecc TOPEeHUsl ra30BbIX cMecel ObLT UCIOJb-
30BaH cepUIeCKUil peaKIIMOHHBIN cocynd (6om0a)
oobeMoM 10 J1, co3ganHbIl B MHCTUTYEe XUMWYECKOU
kuHeTuku u ropeHust CO PAH. DkcniepumeHT 11po-
BOIMJIN CJEOyIoIIMM oOpa3oMm. Yepe3 reHepatop
yroJapHOM nbin (padouunii 0ouem 100 cm?) mpomyc-
KaJIu MeTaHO-BO3IYIIHYIO cMech (6.5% CH,) u nanee
MOTOK, O0OrallleHHBII a3po30JieM, TTPOAYyBaIn Uyepes
00oMOy ¢ 00BEMHOI CKOPOCTBIO 1 JI/MWH IIpHU aTMO-
chepHOM MOaBJIeHWM M KOMHATHOMW TeMIieparype.
KoHieHTpaliusilo HaHOA3PO30JIsl U3MEPSUIM Ha BbI-
Xoze 13 O0MOBI C ITOMOIIBIO a3PO30JIBHOTO CIIEKTPO-
meTtpa. Yepes 10 MUH MOTOK TIEpEeKPBIBAIN 1 OOMOY
OTCeKaJau OT BHEIIHEW cpeabl BEeHTUISMU. Bocruia-
MEHEHME CMeCH B OOMOE OCYIIIECTBIISUIM C TIOMOIIBIO
uckpsl. [lociie BocmiaMeHeHUSI CMeCH ITIPOU3BOIIINA
MOHUTOPUHT AaBJICHUS B O0MOE C TTOMOIIbIO JaTYr-
Ka JaBJICHUS B peXXrMe peajlbHOrO BpEMEHMU.

Ha puc. 3 npoBeaeHO cpaBHEHUE KPUBBIX JABIIE-
HUS IJIS1 YUCTOM (6e3 a3p0o30Jis) METaHO-BO3AYIITHOM
CMecHu U CMecH ¢ asposojieM. BuaHo, 4To aspo30.b
CYIIECTBEHHO BJIMSET Ha Mpoliecc TopeHwust. B wacr-
HOCTH, BO3pacTaeT MaKCMMaJbHOE AaBJICHUE; KPOMeE
TOro, HAJIMYME a3PO30Jis1 MPUBOAUT K CYILIECTBEHHO-
MY YBEJIMYEHUIO (B HECKOJILKO pa3) CKOPOCTH POCTa
IaBIeHUS B OOMOe IT0 CpaBHEHUIO C YNCTOM CMEChIO.

JIOMOJIHUTEBbHO OBLIN MTPOBEACHBI CIielIaTbHbIC
OKCIIEPUMEHTBI, B KOTOPHBIX TeHepaToOp NBLJIM pado-
TaJl TIpu TeMneparype Kamepbl 60°C, T.e. B pexXume,
Korna HaHopa3MepHas (ppaKims a3po30Jis1 He odpa-
30BbIBajlach. B 3ToM ciydyae He ObLIO OOHApyKEHO
W3MEHEHUSI B KPUBBLIX 3aBUCHUMOCTH [ABIIEHUS B
0oMOe OT BpeMeHU MEXIy UMCTON CMEChIO I CMECHIO
¢ aspo3osieM. TakuM o0Opa3om, pe3ybraThl Jjadbopa-
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Puc. 3. 3aBucumMoOCTb AaBieHUsi B 00MOE OT BpEMEHHU.

Cmech a’po3oib + MmetaH (6.5%) + Bosayx (kpusast I),
MeTaH (6.5%) + Bo3ayx (kpusast 2).

TOPHBIX SKCIIEPUMEHTOB ITOKA3bIBAIOT, YTO HAHOPA3-
MepHas ppakiys OKa3bIBaeT CEPhe3HOE BIMSIHNE Ha
MIPOILIeCC TOPEHUS 1 B3phIBa ITLLJICYTOJBHON CMECH.

[TpoBeaeHHBIE SKCIIEPUMEHTBI TO3BOJISIIOT TIPE-
10J1araTh, YTO B XOJIe MEXaHUYECKOIO IPOOJIEHHUS yT-
JIs1 B pe3yJibTaTe JIOKAJbHOTO MoabeMa TeMIlepaTyphl
BBIICIISIIOTCSI YIIEeBOOOPOAHBIE KOMIIOHEHTHI YIJISI B
ra3oBoi (ase ¢ ux IOCIeAyIONeil HyKJIeallue 1 ar-
perauueit. KoHiieHTpalius yrjieBoJgopoaHOIO HaHO-
a3p030Jisl JOCTAaTOYHO BBICOKA, MU OH OKAa3bIBAET CY-
IIECTBEHHOE BIIMSIHME HA IIPOLIECCHI TOPEHUS U
B3pbIBa METAHO-BO3MAYIITHOI CMECH.

Takum oOpa3oM, BaxXHOI 3agadeil SIBJISIETCS UC-
clJieoBaHME IIpoliecca TOMOI€HHOM HyKJIealluun ITe-
PECBIIIIEHHOTO ITapa, BhIACSIONIETOCs Py HarpeBa-
HuM yrIs. lajnee mpuBeIeHBI pe3yabTaThl UCClIeJ0Ba-
HMUS Tpolecca o0pa3oBaHMs HAHOa’pOo30js MpU
BO3IOHKE YIJIEBOJIOPOMTHBLIX KOMIIOHEHTOB U3 YIJIS.
J1J151 TOro UCIOJb30BaJICS TEPMOKOHICHCALIMOHHBIM
reHepaTop alspo3oiisi. [eHepaTop HpeacTaBisieT CO-
00i1 KBaplIeBYIO TPYyOKY C BHYTPEHHHMM IMAMETPOM
0.9 cMm. CHapyXu pacIiojJioKeH HarpeBaTesib, II03BO-
JISTIOLIUI BapbUpPOBaTh TEMIIEPATypy BHYTPU TPYOKU
B nipenenax 300—1000°C. B ropsiuyio 30HY BHYTpU
TPYOKM ITOMeIaJIu KBaplIeBYIO J0XKeUKy ¢ yriaem. Ha
BXOJI TpYOKM II0IaBa I IIOTOK aproHa Wi (GuIbTpo-
BaHHOI'O BO3OyXa C O0OBEMHOI CKOPOCThIO 1 JI/MUH
(mpu aTMOc(epHOM J1aBJIEHMM U KOMHATHOM TeMIie-
patype). IIpn mpoxoxXaeHWU BIOJb TOpsiYeii 30HBI
MOTOK HACHIIIAETCS IapoOM OPraHMYECKUX KOMIIO-
HeHTOB. I1lo Mepe BbIxoga MOTOKA M3 TOPSYEi 30HbBI
ero TeMIiepaTypa MOHMWXKaeTcsl, Iap CTAHOBUTCS I1e-
PECBIIIEHHBIM M HAaYMHAETCSI TOMOTEeHHAasl HyKJIea-
nusi. Ha BeIxome KOHIIEHTpAlMIO U pa3Mep adpo30JIs
PETUCTPUPUPOBAIA C TIOMOIIBIO  a3PO30JILHOTO
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Puc. 4. 3aBucumocTb aBjieHUsI B O0MOe OT BpeMEHU IpU
BOCIJTAMEHEHHUH CMECH.

CMech: TEpMOKOHIEHCAIIMOHHBIA a3p030Jib + MeTaH
(6.5%) + Bosmyx (kpusas [), mertan (6.5%) + BO3@yX
(kpuBas 2).

criektrpoMmeTpa. C pocToOM TeMIiepaTyphl HaOIIomaIn
MOHOTOHHBI POCT KOHIIEHTpallMM W pa3Mepa 4Ya-
crul. Tak, mpu pocte TemmepaTtypsl ot 490 1o 560 K
CpedHMiII pa3Mep U KOHLICHTpalus yBEJIMYMBAINUCh
oT 10 uM u 103 cm™3 10 60 uM u 107 cM—3 cooTBeT-
CTBeHHO. JlalbHEeHIINI pOCT TeMIlepaTyphl IPUBO-
W K TIOBBIIIeHUIO AruaMeTpa dyactuil (100 HM mpu
610K), omHaKo KOHIIEHTpALUS IIPU 3TOM ITpaKTUdIe-
cku He pocyia. OTCyTCTBUE pOCTa KOHILIEHTpaluu
CBSI3aHO C JOCTHMXKEHUEM KOaryasiiMOHHOTO Mpeaesa
(ITOCKOJIbLKY CKOPOCTh KOAaryJIsIiMKA KBaApaTU4YHO
CBsI3aHa C KOHIIEHTpalMeld, Ipu XapaKTepHOM Bpe-
MeHu Koaryasauuu 100 ¢ U1 KOHCTaHTe KoaryJIsiuuu
10° cM?/c [9] KOHLIEHTpALMA HEe MOXKET CYLIECTBEHHO
MpeBbICUTH BeanuuHy 107 cm—3).

DKCTpaKThl YISl 1 00Pa30BaBILIKUXCSI U3 HETO a3po-
30JIBHBIX YaCTHUI] H-TEKCAHOM OBUIM MCCIIEIOBAaHbI Me-
TOJIOM XpOMAaTO-Macc-CIEKTPOMETPUHU. AHAII3 TTOKa-
3aJ1 CXOJCTBO MHANBUIYAIBHOTO YITIEBOAOPOIHOIO CO-
CTaBa 3TUX 9KCTPaKToB. Hanbonee MHTEHCUBHBI JTMHUN
ankaHoB. [ToMMMO ajikaHOB B COCTaBe a3PO30JBHBIX
YaCTULL UIEHTU(ULIMPOBAHbI MTOJIMAPOMATUYECKUE CO-
€IUHEHUsI, CONEPXKAallUe TPU U YEThIpE KOHIEHCUPO-
BaHHBIX ApOMATUYECKUX KOJIbLIA — AJIKWIBHBIE IIPOU3-
BOIHBbIE (hbeHaHTpeHa, aHTpalleHa, TupeHa. B criektpe
SKCTpaKTa YacTHUIl adpOo30Jisi B OTIWYHE OT CIEeKTpa
9KCTpakTa yriasg oTcyTcTBYIOT ankaHbl C—Ci;.
MoxxHo npearnoJjaratb, YTO OHU UCIIapAI0TCA U3 YIJIA
B MpolLlecce HarpeBaHUsl A0 TOro, Kak a’po30jb Ha-
YMHAET OOpa30BBIBATHCS B OMPENETUMBIX KOJIMUe-
CTBax.

C ygetoM Toro (haKTta, 4To yKe IIPU OTHOCUTEITHHO
HEBBICOKMX TeMIIepaTypax HarpeBaHue yrisi oopasy-
eTCsl 3HAYUTEJIbHOE KOJIMYECTBO TEPMOKOHAEHCALIN -
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OHHOTIO a3p030Jis, IPEACTABIISIIO UHTEPEC IKCIIEPU-
MEHTAJIbHO BBISICHUTD, KaK BIUSIET TEPMOKOHICHCA-
HUOHHBIM a3p030Jb Ha IIPOIIECC TOPEHUSI METaHO-
BO3IYIITHON cMecn? B sKcrieprMeHTax MeTaHO-BO3-
JIYIITHYIO0 CMECH MOIaBaIM Ha BXOJ TEPMOKOHICHCAII-
OHHOTIO TeHepaTopa U Jajee, IIocjie BhIX0Ia 13 TeHepa-
TOpa, CMECh, COACPKAIILYIO a3P030Jib, IPOIYBAIU YEPE3
O0oMOy mpu atMocepHOM JaBJICHUM M KOMHATHOM
Temrieparype (00beMHast ckopocTh 1 j1/MuH). B xome
9KCIEepUMEHTA TeMIIepaTypy HarpeBartesi TeHepaTo-
pa mogHuManu a0 370°C B TeyeHUE 5 MUH U 3aTeEM
00MOy otcekanu BeHTWIIMU. [locie aToro B 6omoe
MPOMCXOAMIIO BOCIUIAMEHEHHE CMECH.

Ha puc. 4 mpuBeneHa 3aBUCMMOCTD JaBJICHUS B
OoMOe OT BpeMEHU IMpPU BOCIUIAMEHEHWU YUCTOM
CMECH METaH — BO3MlyX U CMeCU TePMOKOHAeHCall1-
OHHBbII a3P030JIb — METaH - Bo3ayX. BumHo, yto npu
HAJIMYUU ad3po30Jisi B CMECHU YBEJIMUMBAIOTCSI CKO-
POCTb pocTa JaBJIeHUs] U BEJIMUYMHA MAaKCUMAaJIbHOTO
naBiaeHusd. Tak, B ciyvyae YMCTON cMeCU MaKCUMaJlb-
HOe€ naBjeHue cocTasisgeT 6.5 MIla, a B cirydae cMecu
¢ aspozosieM — 8 MIla. Takoe yBenuuyeHue Makcu-
MaJIbHOTO JABJIEHUSI COOTBETCTBYET YBEJIUUYEHUIO CO-
JIep>XXaHUs TOTUIMBA B CMECH C a3P030JIEM MPUOIN3U-
TesbHO Ha 20% 1o cpaBHEHMIO C YACTOI cMechio. U3
puc. 4 MOXXHO TakXe YBUAETb, YTO JOOABKA a3PO30JIs1
MPUBOAUT K YBEJIMYEHUIO CKOPOCTH HapacTaHUs 1aB-
JICHUSI TOYTH Ha TTOPSIAOK.

M3noxeHHbBIe peE3yJabTaThl NCCICAOBAHUA ITO3BO-
JIAIOT caeiaTh CIIEAYIOIIME BbIBOIDbI.

BbieMKa yroJIbHBIX IJIACTOB COBPEMEHHBIMU BbI-
COKOITPOMU3BOIUTEILHBIMIA KOMOalitHaM1 ITTPUBOAUT
K 00pa30BaHUIO 3HAYUTEIbHOTO KOJIUUYECTBA YIrOJib-
HOTO YIJIEBOJAOPOIHOTO a3p030J1s1, HE YYUTHIBAEMOTIO
COBPEMEHHBIMU METOJAaMU KOHTPOJIS 32 B3pbIBOOE3-
OIMaCHOCTBIO B IIaXTax.

Hanuuue Takoro aspozofisi B 6eqHOI MeTaHO-BO3-
OYIIHOM cpele, COITIAaCHO J1abopaTOPHBIM 3KCIIECPH-
MEHTaM, JIeJIaeT €€ CYIIECTBEHHO 0oJjiee B3PhIBOOIIAC-
HO. DTO TIPOSIBIISIETCS KaK B YBEIMUSHUN MaKCUMaJTb-
HOTO JABJICHMSI, TAaK U B 3HAYUTEIHLHOM YBEJIMUYECHUU
CKOPOCTU HapaCTaHUsI TaBJICHYSI ITPU B3pbIBE.

EnuHCTBEHHBIM METOAOM MOHMTOpPHHIA OpTraHu-
YECKOIro aspo30Jiid ABJAIOTCA HaHOa®pPO30JIbHBIC
Cpe€acTBa USMCPEHMA KOHIOCHTPpAallu 1 pa3dMepa.

st BEIpaOOTKM peKOMEHAALWii M0 MUHWMMU3a-
LMU TTOCIEICTBUI BO3AEMCTBUS adPO30JbHON HAHO-
pa3MepHOli (GpaKuyd Ha B3PbLIBbI MBLICYTOJILHOMN
CMeCH HEOOXOIMMO MPOOOKUTh M OPTaHM30BaTh B
OOJIBIINX MacIlTadax MCCAeIOoBaHUSI, OITMCAaHHBIE B
HacToslIel padoTe.

CITUCOK JIMTEPATYPbI

1. Gong G.-D., Bai C.-H., Liu Q.-M. //J. Coal Sci. & Eng.
2013. V. 19. P. 332—336.

2. Gillies A.D., Jackson S. // Coal 1998: Coal Operators’
Conf. Wollongong, 1998. P. 626—640.

ToM 461  Ne 3 2015



HAHOABPO30JIbHAS ®PAKLIMSA B TEXHOTEHHOM YIOJIbHOM TMbUIX 5

. Bai C., Gong G., Liu Q., Chen Y., Niu G. // Safety Sci.
2011. V. 49. P. 1349—1354.

. Liu Q., Bai C., Li X., Jiang L., Dai W. // Fuel. 2010.
V. 89. P. 329—-335.

. LiuQ., Hu Y., Bai C., Chen M. // J. Loss Prevention in
the Process Industries. 2013. V. 26. P. 310—316.

. Rockwell S.R., Rangwala A.S. // Combustion and
Flame. 2013. V. 160. P. 635—640.

. Ankilov A., Baklanov A., Mavliev R., Eremenko S. //
J. Aer. Sci. 1991. V. 22. P. S325—S328.

. Hinds W.C. // Aersosol Technology. Properties, Behav-
iour and Measurement of Airborn Particles. 2nd ed.
N.Y.: Wiley Intersci. Publ., 1999. 483 c.

JOKJIAAbI AKAAZEMHWHN HAYK Ttom 461  Ne 3

2015

9.

10.

11.

12.

13.

@yke H.A., Cymyeun A.I. // BbICOKOOMCIIEPCHBIE
aspososu. M.: BUHUTMH, 1969. 83 c.

Friedlander S.K. Smoke, Dust, and Haze. Oxford: Ox-
ford Univ. Press, 2000. 432 c.

Koumoposuu A.5., babuna H.M., /lanusoea B.I1., 3ye-
6éa T.B., Meavnukosa B.M. // OpraHudeckasi reoxu-
MUST M€30301CKIX He(PTEHOCHBIX oTIoXeHuit Cuou-
pu. M.: Henpa, 1974. C. 84—-91.

Konmoposuu A. 3., lanunosa B.11., 3yesa T.B., Meao-
Hukoea B.M. // OpraHuyeckas reOXUMUSI ME3030ii-
CKUX He(pTeHOCHBIX oTaoxkeHnii Cubupu. M.: Henpa,
1974. C. 76—84.

®Dykc H.A. // Mexanuka aspo3soneii. M.: Mzno-Bo AH
CCCP, 1955. 351 c.



