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CBsA3b CK/IOHHOCTHU MATEPHUAJIOB K CAMOBO3I'OPAHHUIO
CO B3PBIBOOITACHOCTBIO IIBIVIEU
(IpeacTaBiIeHO JOKTOPOM HAyK)

PaccmoTpeHo cocTosiHME BONpOCa OTHOCHUTEIBHO IIPOrHO3a CaMOBO3TOpPaHUs
YIJIEPOAUCTBIX MAaTEpUAIOB M II0XKApOOIIACHOCTM HX adpososned. Ilokaszana
B3aMMOCBS3b KAJIOPUMETPHUYECKH OINPEAENIEMBIX IapaMeTpoB JUIS 3€pHUCTBIX
YIIIEPOIUCTBIX MATEPUANIOB C MX CKJIOHHOCTBIO K CAMOBO3IOPAHMIO, & TAKXKE C
MOXKaPOOIIACHOCTBIO MX a3p030JIeH.

KitoueBble c10Ba: CaMOBO3rOpaHue, a3p0o30J1b, I0kKApHAs OIACHOCTh

Ilocmanoska npoodaemsvt. C caMOBO3TOPAHUEM CTAIKHWBAIOTCA B Pa3HBIX
OTpacigX HApOJHOTO XO34MCTBAa, B WX YMCJIO BXOJAT YyIJieAOOBbIBawoIlas u
yriienepepadaTbiBatONME OTPACIM MPOMBIIIJIEHHOCTU. JTa mpobjeMa Tpeldyer
HEMPEPBIBHOTO KOHTPOJIS JJIsl IPEIOTBPAILICHHS] BOSHUKHOBEHUS TTOKAPOB.

MHorue BuAbl yriaed W UX NBUIEM CAMOHATPEBAIOTCS IIPU XPAHEHUH U
00Jaat0T BBICOKOM MMOKApOB3PHIBOOMACHOCTBIO [1]. DTO yclnoXHSET wux
no0bIYy, mepepadoTKy, TpPAHCHIOPTUPOBAHKUE, WCIIOJIb30BaHUE. TerioBbIe
MPOSIBJICHUSI OKHUCIICHHS YIJIEW MPUBOJAT K MX CaMOPa3OrpeBy, YTO CHUKAET
NOTPEeOUTEIHCKUE CBOMCTBA U CO3/IA€T OMACHOCTh BO3HUKHOBEHMS ToXkapa. 7 %
o0beMa J00bIYM Oyporo yrisi TepsieTcsl B pe3yJibTaTe €ro CaMOBO3TOPaHHUS, a
aTMoc(epy 3arpsi3HAIOT MPOAYKTHI PA3JIOKEHUS, IOJHOTO U HEMOJIHOTO
cropanust [2]. Ilpm moaroroBke W rmepepabOTKe yriaed Yacto oOpa3yroTcs
B3pPBIBOOMACHBIC KOHIIEHTparuu mnbuieil. [loaTomy HeoOxommma pa3paboTka
COBPEMEHHBIX METOAUK OLEHKHA [O0XApOOIMACHBIX CBOWCTB  TBEPJbIX
MaTepuaoB.

Ananuz nocneonux uccnedoeanuii u  nyoauxayuu. IloBeneHue
MaTepuaioB NPU HArpeBE€ HUCCIEAYIOT C IOMOIIBI0 TEPMHYECKUX METO/OB
aHajau3a. YCTAHOBKM TEPMHUYECKOIO aHajiu3a pEeaju3yloT MPUHLHUIBI
TEPMOTPABUMETPHUH, TEPMOIUIATOMETPHH, KaJIOpUMETPHH,
TEPMOMEXaHHYECKOTO aHanu3a u jip. [3]. IlouyTn Bce OHUM MMEIOT COOCTBEHHYIO
MOTPEIIHOCTh U3-3a Pa3pyLIAOIIETO XapakTepa TEPMUUECKOT0, MEXaHUYECKOTO
U XUMHUYECKOTO BO3JCHCTBHS TIpu HucHbITaHuu. VcciaegoBanue craauii
TEPMOJECTPYKIIUM MATEPUAJIOB MPOBOAT: MO M3MEHEHUIO MacChl, pa3mepa,
MEXaHUYECKUX, JUIJIEKTPUUECKUX  XapaKTEPUCTUK, TEPMOJAMHAMUUYECKUX
napaMeTpoB (TEIJIOEMKOCTH, SHTAJIBITUY U JP.).

B pabore [4] moka3zaHa BO3MOXKHOCTh NPUMEHCHHS TEIJIOBON TEOPHHU
CaMOBOCIJIAMEHEHUsI JJIi MPOTHO3a CAMOBO3TOPaHUSI KAMEHHBIX yIJIEW W
MOJIYKOKCOB ~ pa3nuyHbiXx Moaudukanuii. COOTBETCTBEHHO, OMPEICTICHBI
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TEMIIEpaTypbl, IPH KOTOPBIX TEIUIOBBIACICHUE PEAKUUU KOMIIEHCHUPYET
TEIJIONOTEPH B YCIOBHSX OIBITA IJIS YIJIEH U MOy KOKCOB, TO €CTh HAUMHAETCS
UX CaMOHAarpeBaHWe. YCTAaHOBJIEHO TAaKXKe, YTO CaMOBO3TOPaHHE W
BO3HMKHOBEHUE B3pbIBA MbUIM Oyporo yris HMEIOT CXOXHE MEXAHU3MBI
TEIUIOBBIX MPOIECCOB, MO3TOMY BO3MOXHO OIICHHTH MO CKIOHHOCTH Oyporo
YTJIA K CAMOHArpeBaHMIO U B3PHIBOOIIACHBIE CBOMCTBA €r0 MbLIA [2].

Ilocmanoeka 3a0auu u ee peuwienue. 11oxxapoornacHple CBOMCTBA yrieu
Jaxe OJHOM cTaiuu MeTraMoppu3Ma CHJIBHO OTJIMYAIOTCSA, MOITOMY
HEOOXOAMMO ONpeNesaTh uX Ml Kaxaod mnaptur  yri. CrnocoOHOCTb
Marepuajia BCTyNaTh B XHMHYECKHE PEAKIHUH IMOKA3bIBAET €ro peaKlIUOHHAs
crnocoOHOCTh. (OJIHAKO, HE3aBUCUMO OT MPOMEKYTOYHBIX TIPOLIECCOB B
MaTepuaie, OMacHOCTb CAMOBO3TOpaHUsl OMpeeseTcss OOIUM KOJUYECTBOM
BBIJICTISIEMOr0 TEIUIa C YYETOM HEMOJHOTHI MPOTEKAHUS PEAKUHUA OKHUCIICHHS.
[IoaToMy cuMTaeMm, 4YTO CKJIOHHOCTb MaTEpHAIOB K CaMOBO3TOPaHUIO
1eJIecO00pa3HO OLIEHMBATh HE IO CTENEHM KOHBEPCHUU KHUCIOpOAa WIH
U3MEHEHHUIO MAcChl IPOOBI, a TI0 KOJMYECTBY TEIUIa, KOTOPOE BBIAEISAETCS MPHU
KOHTaKTEe KUCJIOpoAa ¢ IpoOOH B YCIOBHUSIX HU3KOTEMIIEPATYPHOI'O OKHCIICHUSI.
[IpsiMBIM CIIEICTBUEM TEI

Hcxoass W3  BBIIECKAa3aHHOTO, HAaMHM IMPEIVIOKEHA OpUTMHAJIbHAS
YCTAHOBKAa TEPMHUYECKOTO aHAIM3a C HWCIIOJIb30BAaHUEM METOJIa KOMIIEHCALNH
DIEKTPUYECKOM MOIMIHOCTH W MCCIENOBaHbl HEKOTOPBIE  YIIEPOAUCTHIE
Marepuanbl [5]. JlaHHBIM DIEKTPOTEPMUYECKHMM METOJ HCHOJIB30BAaH JUIA
ONPENIEIICHNS CKIIOHHOCTH TBEPABIX MAaTEPUAIIOB K CAMOBO3TOpaHuI0. Marepuan
¢pakuun 6-10 MM moaBepraeTcs BO3ACHCTBUIO TEIUIOBBIX HArpy3oKk Mpu
JVCCHUIIAIIUN DJIEKTPUYECKOM JHEPTUU B DJIEKTPOINPOBOAHOM HAIMOJHHUTENE U
XUMHUYECKOM B3aMMOJICUCTBUM C UWMEIOIIMMCS B PEAaKIMOHHOM Kamepe
ra3oo0pa3HbIM peareHToM. B KkauecTBe aKTHUBHOIO areHTa OKHCIUTEIbHON
cpensl 3¢G(EeKTUBHEE HCIOJB30BaTh KUCIOPOJ, MOCKOJIBKY 3TO MOJAEIUPYET
IIPAaKTUYECKHE IPOLECCHl CAMOBO3TOpPaHUS M B3pbIBa aj’po30Jid, a TaKXKe
NIO3BOJISIET MPOBOAUTH TEPMOOKUCIUTENIBHBIE MCHBITAHUS IPU  MEHBLIEH
TEMIIEpaType, YEM B CIIy4ae MCIOJIb30BAHMS YIVIEKMCIIOTO ra3a Win MeperpeToro
napa.

OnHuM W3 moKa3aTesnel MEeTo/Ia SIBJIIETCA YACIbHBIN pacxo/ SHEPTUU Ha
MOAJACP/KAHNUE 3aJaHHOTO PEKMMA HarpeBa. YeM MeHbIIE 3TOT MOKa3aTelb, TEM
00Jiee MHTEHCUBHBIM OBbUIO TEIUIOBBIAEIEHUE TPOOOM, TeM OOJblIe AaHHBINA
MaTepHua CKJIOHEH K CAMOBO3TOPAaHMIO, @ €ro MbUIb K B3pbIBY. [IJ1s1 HCIIBITAHHBIX
0o0pa3IoB MOJYYWIH B TIOPSIAKE BO3pacTaHUs CleAyroliue aaHHblie (Taodu.l.),
Br-u-kr yroib K - 0,108, yroms XK - 0,112, yrons CC - 0,126, a"HTpanur -
0,314, anTparut okucieHasii - 0,32, momykoke - 0,43, ocuna - 0,44, Kokc s1a0. -
0,552, xokc metamuryprudeckuii - 0,71.

OaHOBpeMEHHO (DUKCUPOBAIM TEMIIEpaTypy Hauajga TeIUIOBbIACICHNUS,
KOTOPO€ BO3HHUKAET KaK CIIEICTBUE OKHCIICHUS JIETYUYNX NMPOAYKTOB PA3JIOKEHUS
(cBOiicTBa MEPBUYHBIX JIETYYUX MPOAYKTOB PA3NIOKEHHUSI NPEICTABICHbI B
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Tabnuie 2), W TeMmmepaTypy BO3ropaHus MpoObl TBEPAOTO 3EPHUCTOTO
Matepuana B onbiTe. Tabmuua | MmokaspIBaeT, YTO TeMIIEpaTypa BO3TOPAHHUS
KPYITHO3EPHUCTOIO YIJIEPOJUCTOrO MaTepHasa B OIBITE OJIM3Ka K TEMIIepaType
CaMOBOCIUIAMEHEHHUsI €ro a’po3ois. TemrepaTypa Hadana TEIJIOBBIICICHUS B
ombITe OJM3Ka K TEMIepaType TICHUS MaTepralioB. PacxoxieHus 0ObACHAIOTCS
OTJIMYMEM HUCHBITBIBAEMBIX MPOO OT MPHUBENEHHBIX B CIPAaBOYHOM JIUTEpATypE
[6], Tme, ciegyeT OTMETUTh, JlaHHbBIE MIPUBEAEHBI Ui Mpo0 pasHOU
JUCTIIEPCHOCTH.

Tao6auna 1 - CpaBHeHHe pe3yJIbTATOB KAJOPUMETPHUYECKHX HUCTIBITAHUH YIJIEPOAUCTBIX
MaTepuasioB [5] ¢ TeMnepaTypaMu TJeHUsI M CAMOBOCIIJIAMEHEHHsI HX a3po30Jieii [6]

Ynenensii | Temnepatyp | Temnepatyp | Temnepatyp | Temmnepatyp
Marepuan| pacxon |amieHus, K| anauana a a

SHEPIUH, TETUIOBBIAEN | BO3TOpaHus, | CAMOBOCILIA

Br-u-kr - eaus, K K MEHEHHUSI

aspo3ons, K

Hpesecuna, 0,440 500 533 653 643
Yrons CC 0,126 573 573 613 708
ITonmykoxkc 0,430 425* 603 713 623
AHTpanuT 0,314 673 793 853 773
Koxkc mer. 0,710 - 873 1093 1073

* - UIs a3porenisi JUCIEPCHOCThIO 90 MKM.

Tadauuma 2 - Temmeparypa Hauyajia BblleJleHHSI U CAaMOBOCIUIAMEHEHHMS TOPIOYMX
JIETY4YHX NPOAYKTOB pa3ziosxkenus (JIIP)

JleTyune npoayktsl | Temneparypa Hayana | Temmneparypa

Pa3I0KEHUSA BeIfieneHus JIIIP, K CaMOBOCILIAMEHEHHUS
JIIP, K

CO 353 - 573 883

CH, 373 -673 918

H, 673 -873 783

Bwvieoo. B xonme TpOBENEHHOIO SKCIIEPUMEHTA  YCTAHOBIIEHO,

qTO0

KPUTUYECKHE TEMIEpaTypbl B OIBITE MJs1 KPYMHO3EPHUCTBHIX YIIEPOIUCTHIX
MaTepuajgoB OMU3KKM K M3BECTHBIM TeMIlepaTypaM TJICHHUS AaHAJOTUYHBIX
MaTepUaJioOB U CaMOBOCIUIAMEHEHHsI MX a3po3osiel. [loaToMy kamopumerpuueckue
UCCIICZIOBAaHUSI MO TPEAJIOKEHHOMY METOJy TMO3BOJISIIOT  ONMPENENsTh Kak
CKJIOHHOCTbh TBEPJBIX MAaTE€pPUAIOB K CAMOBO3TOPAHHUIO, TaK M IMOKAPOOIMACHOCTb
MX a3PO30JIEH.
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Tpery6os JI.I'., Tapaxuo O.B.

3B'5130K CXIJIBHOCTI MaTepiajiB 10 caMo3aiiMaHHA 3 BUOYXOHe0e3eKO0I0 NMIIiB

Po3rnsiHyTO CTaH mMUTaHHS MIOAO MPOTHO3Y CaMoO3aiiMaHHsS BYTJICLEBHX MaTepiaiiB i
noke)xxoHeOe3nekn ix aepo3oniB. [loka3zaHO B3a€MO3B'SI30K KaJTOPUMETPUYHO BU3HAYECHHX
napaMeTpiB JUIA 3epHUCTUX BYIJICHEBHX MaTepiaiiB 3 iX CXWJIBHICTIO JO caMoO3aiiMaHHS, a
TaKOX 3 MOYKEKOHEOE3NEKOI0 TX aepO30IIiB.

Knrouosi ciioBa: camo3aiiMaHHs, aep030J1b, TIOXKEKHA HeOe3MeKa.

Tregubov DG, Tarahno OV

The connection of the propensity of materials for combustion combustion with
explosive dust

The state of the question concerning the forecast of spontaneous combustion of carbon
materials and fire them aerosols. Shows the relationship the calorimetric parameters for
granular carbon materials with their propensity to spontaneous combustion, as well as with
the fire danger of their aerosols.

Key words: spontaneous combustion, aerosol, fire hazard.
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