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DOHIOTEHHBIE TT0KAPHl, BEI3BAHHBIE CAMOIIPOU3BOJIBHBIM BO3TOPAHUEM YTJIsl, BECbMa CIIOKHO TOIAI0TCS
JMKBUAALMH. Y CTPAHUTB SHIO0T€HHBIN IT0Kap Ha ATare CBOEBPEMEHHOT0 0OHAPYKEHHUS 04ara CaMOBO3TOpaHuUs
JIeT4e, 4eM YyKe NeUCTBYIOMMMI. [I0CKOIBbKY cCaMOBO3rOpaHUe — CI0KHBIN NPOLIECC, HA PAa3BUTHUE KOTOPOIO
BIIMSIFOT MHOXECTBO (DAKTOPOB, YCTaHOBIICHHE 3aKOHOMEPHOCTEH CaMOBO3TOpPAHMS YISl HA MOJICKYJISIPHOM
YPOBHE ITOMOXKET PEHIUTh MPo0IeMy MPOrHO3a YHIOTEHHBIX TIOXKAPOB.

KuneTtnka mporeccoB, MPOUCXOMSANIMX B yIJI€ NPU TOBBIIICHUHA TEMIIEPATyphl, Oblla M3ydYeHAa HaMU
MeToJIoM TepMmorpaBuMerpuueckoro ananuza (TT'A). Taxoi moaxo/ Mo3BONIMI MOTYYUTh MIPEICTABICHHUE O
3aKOHOMEPHOCTSX MPeoOpa30BaHMs YA Ha PasHBIX CTAUSAX TEPMOJESCTPYKIMU — OT MCIIAPEHUS BIIATH JI0
cropaHusi. BbITO yCTaHOBIIEHO, YTO YeM OOJIbIIE COJICPKAHNE BIIArH B yTJIe, TEM BBIIIE CKOPOCTh M BEJTMUNHA
TEPMOJECTPYKLMOHHBIX MPOIECCOB B jauarnazoHe temneparyp 25°-200° C, oHaKO 3aBHCHUMOCTb MEXIY
COJIepKaHMEM BJIATH B YIJIe M TEMIepaTypoi Hayasla peakliuu OKHCIeHHs He BbisaBIeHa. [Ipu Temmeparypax
100°-300° C nst CKIOHHBIX K CAMOBO3TOPAHHUIO yTiIei ObUIN NOJyu€eHbl 00Jiee BBICOKHE CKOPOCTH IPUPOCTa
Macchl, XapaKTepHU3yIOIlUe MHTEHCUBHOCTh MPOTEKaHUs peakuuu okuciaeHus. B unrepsane 300°-900° C
3aBUCHUMOCTH MEXIY CKOPOCTbIO TEPMHUUYECKOTO Pa3I0KEHUS U CKIOHHOCTHIO yIJIel K CaMOBO3TOPAaHUIO HE
3ahUKCUPOBAHO.

C mnomomplo peHTreHorpapuueckux WCCIEAOBAaHUNA OBIJIO MOKA3aHO, YTO YIJIM, CKJIOHHBIE K
CaMOBO3IOPaHUI0, XAPAaKTEPU3YIOTCS MEHee ymnopsaoueHHOW MukpocTtpykrypoi (Ky ot 0.69 nmo 0.78),
yeMm He ckioHHble (Ky ot 0.25 no 0.30). CnenoBarenbHO, CKJIOHHBIE K CAMOBO3TOPAHUIO YIJIU COJIEpKaT
Oonpine anudaruyeckoil cocTamBisiomed W o0jamaroT Oojiee NITUHHBIMU PAa3BETBICHHBIMH OOKOBBIMH
uersimu. [1pu narpeBanuu yris 10 900° C ycTraHOBIEHHBIE Pa3IMUUsl HCUE3AI0T, TAK KAK UMEHHO JJIMHHBIE
00KOBbIe anu(paTHIECKUE IIETIH COAePIKAT BIIATY U APYTHE JIETY4YHE BEIIECTBA, JIETKO pacnadarolinecs mpu
HarpeBaHuU.
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Underground fires caused by spontaneous coal combustion are very difficul to extinguish. It is easier
to eliminate an underground fire at the stage of timely detection of a self-ignition source than to eliminate
an already active fire. Since spontaneous combustion is a complex process influenced by many factors,
establishing the patterns of spontaneous coal combustion at the molecular level will help solve the problem
of predicting underground fires.

The kinetics of the processes occurring in coal at increasing temperatures was studied by us using the
thermogravimetric analysis (TGA). This approach allowed us to obtain an idea of the patterns of coal
transformation at differentstages of thermodecomposition — from moisture evaporation to combustion. It was
found that the higher the moisture content in coal, the higher the rate and magnitude of thermodecomposition
processes in the temperature range of 25°-200° C, however, the dependence between the moisture content
in coal and the temperature of the beginning of the oxidation reaction was not revealed. At temperatures
of 100°-300° C, higher mass growth rates were obtained for self-igniting coals, which characterize the
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intensity of the oxidation reaction. In the range of 300°-900° C, no correlation was observed between the
rate of thermal decomposition and the self-ignition tendency of coals.

X-ray diffraction studies have shown that self-igniting coals have a less ordered microstructure (Ky ranging
from 0.69 to 0.78) than non-self-igniting coals (Ky ranging from 0.25 to 0.30). Therefore, self-igniting coals
contain more aliphatic components and have longer, more branched side chains. When coal is heated to
900° C, the established differences disappear, as it is the long side aliphatic chains that contain moisture and
other volatile substances that easily break down when heated.
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