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Abstract

The nature of pollution in hydrosphere and soil cover in the area of the Kizel Coal Basin is analyzed. The
generalized results of ecological monitoring implemented in KCB by the Ural Center for Socio-Ecological
Monitoring of Coal Mining Areas prove the absence of clear trends in the formation of mine water
composition. Mine water chemistry depends on many factors (volume of mined-out voids in flooded
mines, geological and hydrogeological conditions, mineral composition of rocks, etc.), and stabilization
of hydrogeochemical mode should be individual per mine water inrushes.

Itis shown that technogenesis continues to affect natural landscape after mine closure. The main cause
is the access of acid mine water in the the upper to upper groundwater layers and to ground surface,
which results in extreme contamination of rivers and sediments with sulfates, iron, alluminium and
toxic microcomponents. Forms of occurrence of heavy metals and organic compounds in coal and rock
piles and mine water are examined. Emission of these pollutants in mining-caused flows is studied in
experimental modeling of rock—water system behavior. It is found that physicochemical processes in
coal and rock piles under sulfuric acid hydrolysis promote decomposition of compounds stably bonded
with mineral matrix and facilitate their mobility.

Results of laboratory modeling of pile—water system behavior show that water is both a dissolver/
transporter of pollutants and a potent agent contributing to activation of migration of heavy
metals and organic compounds. It is experimentally proved that water and waste interaction
causes decomposition of organic and mineral compounds, increase in geochemical mobility and
scale of emission of pollutants in the adjacent landscape and hydrosphere with the formation of
the pollution foci.

Keywords: Kizel Coal Basin, mine water outflow, waste dumps, discharge outlets, heavy metals and
microelements, waste and water interaction, laboratory modeling, mining-cased flows.
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T [opHbiit uHeTuTyT YpO PAH — thunnan @IBYH [Mepmckoro hegepansHoro
nccnenosaresnsckoro ueHtpa YpO PAH, [Nepms, Poccus

2 CankT-1eTep6yprokui YHUBEPCUTET raCYAEPCTBEHHON MPOTUBONOXAPHOM
cnyx6el MYC P®, CarkT-lMetepbypr, Poccus

Beepenune

C y4etoM YCTOR4MBOrO PasBUTUS YrOMbHON MPOMbILINEHHOCTA
Poccuu HapacTaeT BaXHOCTL 3aad4i 06ecneyeHns 6830MacHOCTH 0-
BbI41, TPAHCNOPTUPOBAHIAS 1 xpaHeHws yrna [1-4]. Kpome Toro, yse-
NNYEHNE HArpYaKW Ha YrNefobblBaiollee NMPeanpusTAe HeraTuBHO
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[lpn npoBegeHny 3KCMepUMEHTaNbHbIX UCCIEA0BaHUN TEXHO-
JIOTVHECKNX CBOVICTB KAMEHHOYIOMbHOM MbIN MPUMEHEH CUHXPOH-
HbIvi Tepmudeckui aHann3. Onpegeneqvie nokasaTenei B3pbIBomo-
)apoonacHoCTV Mkl BEOCk ¢ nomaLbio 20-nuTpoBovi B3pkIBHOM
Kamepbl.

KnioueBbie cnoBa: cvHXpOHHLIN TEPMUYECKI HAMN3, KaMeH-
HOYrosbHas Mbifib, B3PbIBOOMACHAS Mblfb, AHANMTUHECKAS Mpoba, Bbi-
XOf JeTy4uX, 3071bHOCTb, MaKCUMarbHOE [aBIeHNe B3PbIBa, CKOPOCTH
HapacTaHs [JaBIIeHVS, 10Ka3aTeny B3PbIBOMOXapoonacHOCTH, TEXHO-
JIOTVIHECKME N3PaMETPbI.
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Puc. 2. Ipathuuecknii peaynbrat uccneposanus o6pasuyos KYI
B KOMGHHHPOBaHHON cpefe ¢ HeKOTOPbINM BH3YanNn3uPOBaHHbIM
pesynbTatom nporpammHoi 06pa6oTku Kpusoi TI

CKa3blBAETCS Ha YMCIe HECHACTHBIX Crly4aeB Ha NPOW3BOACTBE, WH-
LMAEHTAX, aBapusIX W 4pesBblvaiHbIx cuTyaumsx [2, 4].

PocT uncna noXapoB 1 4pe3BbIvaiiHbIX CUTYaLWA NPOVCXOANT U3-
3a COBOKYMHOTO BAMSHIS MHOXECTBA (hakTopoB. Ha ux BbisBNEHEe
HanpaerneHo Hemano uccnenosaqui. OaHako [0 HACTOALLEro BpemMe-
Hi, KaK oTMeuaeTcs B pa6oTax [5—11], npo6nema ropeHns 1 B3pbl-
BOB YrOMbHON MbINW OCTAETCH JOCTATOYHO OCTPOI 11 AKTYaNbHOM HE
TOMbKO B HalLEV CTpaHe, HO U 33 pyBexoM.

3y4eHne ycnoBuid BO3ropaHns YrofibHOWM MbiniA, NPUBOASILLEND
BO MHOTVIX CNy4asix K B3pblBam C KaTacTPOUYECKUMIA NOCNEACTBI-
aMI, TPEBYET NMPUCTANbHOTO BHAMAHWA 11 MOAX0Aa C NPUMEHEHUEM
MPOTPECCUBHbIX MHCTPYMEHTAmNbHbIX METOAWK W COBPEMEHHOI0
Hay4HO-MCCNEea0BaTENkCKOro 060pynoBaHna. B gaHHoR cTaTbe ee
aBTOPbI paccMaTpuBatoT 06opyaoBaHme (MprGopbl 1 ycTaHoBKM), Mo-
3BONSIOLLME B XOMIE VCMbITAHIA MONY4UTb CPa3y HECKOMbKO napame-
TPOB, XapaKTEPU3YIOLMX KakK TEXHOMOMAYECKME CBOWCTBA YroMbHOM
MbiNW, Tak 1 88 B3PbIBONOXAPOONACcHOCTb, 11 TEM CaMbIM Mpemno-
XXUTb KOMNMEKCHbIV NOAXOA K UCCNEA0BAHIIO MbI PasniyHon auc-
MepcHOCTH.
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Tpe6oBaHg 0 HEOBXOAMMOCTY ONpedeneHist NokasaTenel B3phbl-
BOMOX@PO0NACHOCT BELLECTB 1 MaTepuasnos, B JaHHOM Cyyae Ka-
MEHHOYrONMbHOM MblnK, U3NoxeHbl He Tonbko B M3 N2 123 TPoTlb
[12], Ho v B Mpukase Poctexnanaopa Ne 550 [13], a Takxe npoaHa-
NN31poBaHel B cTathe [14].

B HacToslLee Bpems 0CHOBHbIMI NOKA3aTENsMIA NOXap0oB3PbIBO-
onacHocTV Mbinu cornacHo ®3-123 TPoTlb 1 MOCT 12.1.041-83
aBnsioTcs: 1) MakcuMarnbHoe AaBneHie B3pbiBa; 2) CKopocTb Hapac-
TaHWS [ABNEHWs B3PbIBA; 3) HWXKHWA KOHLEHTPALMOHHbIA npepen
pacnpoctpaHenus nnameHn (HKMPM); 4) TemnepaTypa Tnexus;
5) TemnepaTypa camoBocnnameHeHus; B) TemnepaTypa BocnnameHe-
HUS; 7) yoenbHas TennoTa cropaHis; 8) TemMnepaTtypa camoHarpeBa-
HUs; 9) TemnepaTypHble YCMOBMS TEMNOBOTO CamMOBO3rOpaHus;
10) MrHUManbHas aHeprs 3axuraHis; 11) cnoco6HOCTL B3pbIBaTh-
C9 W TOpeTb Npu B3aWMOAENCTBUM C BOLOW, KMCNOPOQOM BO3ayxa u
apyrumu eewecteamu. TOCT 12.1.041-83 pernameHTpyeT npu-
MeHsTb nokadatenn (1-3) — Ang nbinn Bo B3BELIEHHOM COCTOSHUM,
a nokasatenu (8—11) — ang nbinn B 0CEBLLIEM COCTOAHIN.

Ha ocHoBaHWI NPOBEAEHHBIX CCIEN0BaHIA aBTOPbI CTaTbU C4M-
TaloT, YTO HauBoree 3Ha4MMbIMI MOKa3aTensMu CPean nepeyuc-
NEeHHbIX SBNSIOTCS: MaKCMarbHOe [aBMeHue B3pblBa, CKOPOCTb Ha-
pacTaHis [aBNEHWs B3pblBa, TEMMEPaTypa THeHWs 1 Temnepatypa
CaMOBOCTIAMEHEHIS. 3Has TEXHONOTMYECKe CBOWCTBA YroybHOM
MbINK, MOXHO PAacyeTHbIMI METOAaMW OMPedenuTb NoKasaTenu
B3pPbIBON0XXAP0O0NACHOCTY, HanpyMep Mpy I3BECTHOM BbIXOAE NETy-
4ux paccyuTatb HKIMP ang KOHKPETHOro BrAA YroNbHOM MbIni.

Vicxons 13 13Nn0XKEHHOTO, LEMbI0 JaHHO PaboTbl SBNAETCS KOMM-
YeCTBEHHOE U Ka4YeCTBEHHOE OMPEAEneHIe TEXHOMOMYECKMX CBOVICTB
1 NoKa3aTeneil B3pbIBOMOXAPOOMacHOCTU KaMEHHOYIOMbHON Mbinn
(KYIM) pa3ninyHbix MapoK NHHOBALMOHHLIMI Hay4YHO-CCNE0BaTEb-
ckumi MeTopamu. B kauecTBe 06pasuoB i NpoBefeHUs paboThl
Gbinu 0TOBPaHbI yrnK MecTopoxaeHnid KyaHeukoro u [leyopekoro
YrofbHbIX 6aCCElHOB.

Mertoauku u pe3ynbTaTbl HCCEQO0BAHNA

Lns 0OCTWXEHWs MOCTABNEHHOV LENi Bbini NPUMEHEHbI [BE
METOMMKA.

MepBas — 3T0 METOANKA CUHXPOHHOrO TEPMUYECKOro aHanusa
(CTA). B ee cocTtas BOLUMW TPX B3aWIMHO COYETAEMbIX 1 AONOMHSI0-
LWMX Opyr Apyra MEeToAa, a MMEHHO: MEeTof, TepMOrpaBiIMETPIUYECcKO-
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ro aHanmsa (T, meTon audidhepeHUManbHONM TepMorpaBuMETPUN
(OTT) n meTton muddepeHunanbHo-TepMdeckoro aHanuaa ([TA).
Kpowme Toro, B xoae pa6oTbl npumeHeHo covetanune 11, AT ¢ meTo-
noM audithepeHumanbHo ckanupytowen kanopumetpun ([CK). Pe-
3ynbTaThl NOMY4YeHbl Ha Hay4HO-TexH4eckoMm komnnekce STA 449 F3
Jupiter, paboTalowleM NOA YnpaBneHWEM NPOrpaMMHOM0 MakeTa
NETZSCH Proteus Termal Analysis. Bbi6op MeToauki 0CHOBaH Ha pe-
3ynbTaTax WCCMeoBaHWiA, MPOBEAEHHbIX aBTOpaMK CTaTbll paHee
[3, 5, 15], a TaKke y4UTLIBAET MHEHME AaBTOPOB APYrUX papoT
[16-18].

Bropas meToavka BkntovaeT B ce6s Tpy METOAA, MO3BOMSIOLMX
onpefeniTb TOT WM WHOM MOKa3aTelb B3pbIBONOXapoonacHOCTY
KVI. MeToauka Bbi6paHa Ha OCHOBaHWW Pe3ynbTaToB 3KCMEPUMEH-
TanbHbIX WCCNEA0BaHNA KAMEHHOYIOMbHOW NbINA Pa3nYHOM Auc-
MepcHOCTY 1 y4ITLIBAET MHeHua aTopos [6, 10, 18, 19]. B octHosy
METOAMKN MOMOXEHa Hay4HO-MCCeaoBaTenbCKkas YCTaHoBKa, rnas-
HbIM 311EMEHTOM KOTOPOI SBNSETCS Chepuyeckas B3pbiBHasH kamepa
BvecTmocTbio 20 N 1 npuknagHoe nporpaMMHOE 06ECcreveHne
ExTest.

C nomoubto meTomuki CTA, pa3paGoTaHHO 1115 BCECTOPOHHEND
n3y4ennst cBoincT KYI, moryT 6biTb NpsSmbIM METOAOM MOMYYeHbl
[aHHble O CyMMapHOW BnaxHocTh yrna (obulas Bnara = BHELHsS
Bnara + Brara BO3[yLIHO-CyXOro Yrns v Ap. Bnaral, 30/1bHOCTH, Bbl-
X0[ie NETy4MX, TENNOTE CropaHus, a TakKe NoKa3aTen B3pbIBOMNOXa-
poONAacHOCTY, Takie Kak TEMNepaTypa THEHUs, BOCMaMEHEHNS 1 ca-
moBocnnaMeHeHns. G NoMOoLLbi0 MOMyYeHHbIX 3KCMEPUMEHTambHbIX
[aHHbIX PacyeTHbIMI METOAaMU MOryT ObiTb OMpeAeneHsl SHeprus
aKTVBaLWM, TEMMNEPATYPa rOpeHNs, JaBNEeHNE B3PbIBa W HUKHUIA KOH-
LIEHTPALVOHHbI NPeaen pacnpocTPaHeHUs NameHi.

Ha pue. 1 npeacTasneH B13yan3poBaHHbIii peynbTaT akcnepu-
MEHTabHbIX AaHHbIX B BO3AYLUHON W MHEPTHOV CPEeAE, NOMyYeHHbIA Ha
ycraHoBke STA 449 F3 Jupiter 1 06paboTaHHbIA C NOMOLLbI0 NpUKNag-
HOro nporpamMmHoro o6ecneyenns k Hemy Proteus Termal Analysis.

Kom61HpoBaHHas cpefa, NpUMEeHeHHast Npy NPOBEAEHIM 3KCne-
PUMEHTANbHOM YacTh paboTbl, COCTOSNA U3 MHEPTHON cpefbl (aproH,
Ar) ot 20 °C v cTpatucmkauwmm npu 900 °C B TeyeHne 19 MuH, no-
Cre Yero aproH 3aMeHsinca Ha Bo3ayx. PaspaboTaHHas MeTofvka no-
3BOMAET MCCMENOBaTb Kak MPOLECC KOKCOBaHMS, Tak W MpOLECCHI,
npoucxoasLUye Npu TepMUYECKOV AECTPYKLMM 06pa3Lia. Nepsyto npo-
n3sopHyto [OTA, oToGpaxaemyto Ha puc.1, a B Bude kpueoin dfTA,
MPUMEHIAN ANs NYYLLIEro BU3YanbHOro conocTaneHns fanHbix CTA n
Onpefenexs Ha4ana Toro Uim uHoro npouecca. Mpn nenons3oBaHUK
[aHHOT0 METOfa MCCNeaoBaHns MoryT 6biTb NOMyYeHbl OaHHbIE MO
BbIXOMy NETYYMX W 30MbHOCTY (B BO3MYLUHOM CPEMdE BbIXOL NETYYMX
nony4uTb HeBo3MoxHo). OTnnumem BbilweonucaqHoro Metopa CTA,
N03BONSIOLLET0 OHOBPEMEHHO nony4uTb AanHble T, OTT n OTA, ot
opyroro metoaa CTA sBnsieTcs T0, 4T0 BMECTO aHHbIX [ITA Bo3moX-
Ho mony4uTh peaynbtathl JCK. Ha puc.1, 6 otpaxeHa rpachiyeckas
MHopmaLys, nokasbiBaowlas kak peaynbtatel 11 n OTT, Tak u [ACK,
no rpacdmky KOTOPOA ONpefeneHa SHepreTvka npouecca Nnuponuaa
(TennoTa cropaHus), BblpaxeHHas B [x/r. B naHHOM cnyyae Tenno-
Ta cropaHug o6pasua KYI coctasuna 40658 [x/r, 4To He npoTuBo-
PEYUT 06LLIEM3BECTHBIM CNPaB0oYHbIM AaHHbiM [20].
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Puc. 3. BuayanuaupoBaHHblid pe3ynbrar rpadimueckux

AaHHbIK onpepeneHus B3pbiBoonacHbik Kapakrepuctuk KYI

8 20-nuTpoBoii B3pLIBHOK Kamepe (P, — naBnexne B3pbIBa,
Mna; (dP/dt),, — cropocTb HapacTaHus AaBNEHMA NPKU B3PbIBE,
Mia/c; T - spems, c; Pressure-Time Curve — kpugas
AaBnexue—epems)

Huxe Ha pue. 2 npeacTaBneH peaynbTaT nporpamMMHoi 06paGoT-
Kt AaHHbIX T, NOMy4eHHbIA G NOMOLLbI0 NPUKNAAHOro NporpaMmMHoro
o6ecnedenus NETZSCH Proteus Termal Analysis.

CornacHo fjaHHbIM pyC. 2, Ha4arno NHTEHCMBHOTO BbIXOAA NETYHMX
Ha4mHaeTcs npu Temnepatype 412,8 °C (19-9 muH). 3Ha4eHns B gaH-
HOM Cry4ae onpefdeneHbl B MporpaMmHoi cpeae BpyyHyto (onepatop
B. A. PoanoHoB), a He B aBToMaTu4eckom pexxume. O6Lmii Bbixop Ne-
Tyuux coctasun 29,13 %, octatouHas (koHeuHas) 30MbHOCTb 06pa3-
i@ aHanuTu4eckoi npo6bl coctasuna 9,27 %. CornacHo pa3pa6o-
TaHHOMY MeTofy, Ans nosyyeHys Hanbonee VHOoPMATMBHOM rpadgn-
4ecKoro pesynbTara, JyuLlie BCero 0To6paxatoLiero AMHaMuky npouc-
XOpAWMX B 06pa3Le NMpoLeccoB Ha CTaguy MYPOnX3a B BO3MYLLHOM
cpefe, HeoGXoaMMo NPUMEHSITb TONbKO Takue KOOPAWUHATHBIE OCK.

BbinonHenHsle MeTopamu CTA nccnenoBaHiis Nokasany BO3MOX-
HOCTb OMPEMENEHNs KaK TEXHOMOTUYECKIX CBOWCTB YroMbHOM Mblmi,
TaK 11 MoKa3aTeNneil ee NoXapoB3pbiBoonacHocTy. MocnedHue onpe-
pensioTcs no Mapuly; Hanpumep, TeMnepaTypa Hadvana npolecca
TEPMIYECKOI1 [ecTpyKUvM 06pa3ua B BO3AYLIHOW CPede NpUMEpHO
paBHa TEMMNepaType BOCMIaMEHEHs, OnpeeneHHol CTaHmapTHbIM
metogom no FOCT 12.1.044. TemnepaTypa caMoBOCNNaMEHEHIS CO-
OTBETCTBYET TOUYKE MaKCUManbHOMO BbIXOAA NeTy4nx (Ong uccrnemo-
BaHHbIX MapOoK Yrnei — TOYKE CepemyHbl rpaduka).

Paspa6otaHHas meTofvka vnccnenoaHug KYIT ¢ nomolibio meTo-
no8 CTA ¢ BbICOKOI [JOCTOBEPHOCTbIO NO3BONSET OMPEOensiTb pac-
CMOTpEHHbIE B HACTOSLLEA CTaTbe napameTpsl W nokasatenu. [pu
nposenerun CTA, coctoswero w3 T, AT v ATA, macca o6pa3la co-
crasuna 10 mr, a gns CTA us I, AT v ACK — 1 mr. Macca o6pas-
LI0B OnpefiesieHa 3KCNEepUMEHTaNbHO Npu 0TPaBboTKe METOAUKN U C
y4eTOM NuUTepaTypHbIX Aankbix [3, 5, 19, 20].
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Ha pue. 3 npuBeaeHa rpacnyeckas HchopMauws no onpegene-
HUI0 noka3aTener BapbiBoonacHocTu KYTT, oToBpaxaemast Ha MOHU-
TOPE N0 OKOH4aHWUM 3KCMEPUMEHTA.

PesynbTaThl, NpUBEAEHHbIE HA pUC. 3, MONy4YeHbl Ha YCTaHOBKE
CaHkT-lNeTepByprekoro ropHOro YHUBEPCUTETA C MPUMEHEHVEM XU-
MWYECKMX BOCTNaMeHUTene. Brnayannuaaums [aHHbIX BbIMNOMHEHA B
cpene OriginPro, Tak Kak 1MMelolieecss nporpaMMHOE 0GecneveHme
ExTest He no3BonseT nony4aTb rpacinyeckiie AaHHbIe XOPOLLEro pas-
PELLEHNs 1 NPOBOAWTb UX anbHeliLlyl MaTemMaT4eckyto 06paGoTky.

Mony4eHHbIE B X0[€ Hay4HOro MCCNenoBaHMs AaHHbIE NoKa3arni,
4YTO N9 J06bIBAEMbIX B HACTOSLLEE BPEMS Mapok yrneit KyaHeukoro
1 MeyopcKoro yrombHbIX BaCCeNHOB NoKa3aTeny B3pbIBON0Xapoonac-
HOCTW, @ UMEHHO — MaKCUManbHble 3HAYeHWS NABNEHUS B3pbiBa W
CKOPOCTb HAapacTaHWs AaBMEHIs B3PbIBA MOMYYalOTCS NP KOHLEHTPa-
max KYM, pasHbix 100 r/m3.

3akniouenue

1. BbinonHeHHas Hay4Ho-uccnenoBaTenbckas paboTa nokasana,
4TO B KA4YECTBE VHHOBALWMOHHOV METOAMKM OMPedenieHns Kak Tex-
HOMOrMYECKMX CBOWCTB YronbHOM MbINW, Tak 1 NokasaTenen ee
NoXapoB3pbIBOONACHOCTM Heo6xoaMmo npuMeHsTs MeTodsl CTA
(Tr+ AT +[TA), BbINONHAEMbIE NOCNEAOBATENbHO B BO3AYLLUHOM W
KOMOWHUPOBAHHOW CPefe.
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Abstract

Investigating coal dust inflammation conditions resulting in many instances in explosions and disastrous
effects requires close attention and innovative approaches involving advanced instrumental procedures
and up-to-date research equipment. This article’s authors discuss the equipment (instruments and
installations) which make it possible to obtain several characteristics both of technological properties
and explosion/fire risk of coal dust in the tests and, thereby, to propose an integrated approach to the
analysis of coal dust of different fineness. It is reccommended to use up-to-date (innovative) methods
of analyzing different-fineness coal dust samples. Such methods enable determination of technological
properties and explosion/fire risk data of coal dust.

In the article, a number of methods of synchronous thermal analysis are discussed: thermal gravimetric,
differential thermogravimetric, differential thermal analysis and differential scanning calorimetry in
various combinations of the first two methods with the third or the fourth. The first combination allows
determining moisture, volatile yield and final ash content. In the second case, it is suggested to obtain
fire risk data: temperatures of incomplete combustion, inflammation and spontaneous ignition.

The experimental analysis of coal dust fire (explosion) data was carried out using a 20-| blasting chamber.
The experimental research findings show that for the coal ranks currently produced in the Kuznetsk and
Pechora Basins, the explosion/fire risk data, namely, maximum burst pressures and rates of increase
in burst pressure are achieved at the coal dust concentration of 100 g/m3. For the tested ranks of the
Kuznetsk and Pechora coal, the maximum burst pressure was 0.7-0.8 MPa and the rate of increase in
burst pressure was 43—50 MPa/s, which implied high explosion/fire risk data of the coal dust samples.
It was found that the most hazardous were the coal dust sample particles having fineness of 63—94 um.

2. VlccnepnoBaHne xapakTepucTiK HOPManbHOro 1 Aednarpaum-
OHHOrO TOPEHISt B 0611aCTU BEPXHEND KOHLEHTPALMOHHOTO FOPEHUS BO
B3pbIBHOM 20-N1TPOBON Kamepe HEBO3MOXHO 13-3a Maroil BMECTU-
MOCTY 3arpy304HOro YCTPOACTBA ANS MCCIELyeMOro BELLECTB.

3. [1eToHaUVMOHHbIA pexum ropexns (B3pbiB) 1 ero napameTpsbl,
Momy4eHHbIE C NOMOLLbIO NPUKMaAHOMo NporpamMmHoro nakeTa ExTest,
0611afaloT XOpoLLUEei CXOAMMOCTbIO 11 JOCTOBEPHOCTLIO, HO [i5 WX rpa-
(hr4eckoi MHTepnpeTaunm TpeGyeTcs NPUMEHSTL Celmani3npoBaHx-
Hble nporpaMMbl, Hanpuvep OriginPro 1 ap.

4. MakcumarnsHoe [aBreHne BapbiBa Ansg UCCMeoBaHHbIX Ma-
pok yrneit KyaHeukoro u lNevopckoro yronbHblx 6acceiHoB cocTas-
nano 0,7-0,8 Mrla, ckopocTb HapacTaHis [aBfeHns B3pbiBa
43-50 MMa/c, 4TO NoOKa3ano BbICOKYH MOXapOB3PbIBOONACHOCTL
aHanUTYECKOV NPOBbl KAMEHHOYTOMLHOV MbINK. Takxe BbiNg ycTa-
HOBMEHO, YTO HaNGOMbLUYID ONACHOCTL MPEACTAaBNAT OTAEMbHbIE
thpakumi aHanuUT4ecKoi NpaBbl YrofbHOMA MbIKA, VMElLLMe Juc-
nepcHocTb B 63-94 mkwm.

bubnuorpatiuueckmii cnucok
Cm. aHrn. 6nok. [

Keywords: synchronous thermal analysis, coal dust, explosive dust, analysis sample, volatile yield,
ash content, maximum burst pressure, rate of increase in burst pressure, explosion/fire risk data,
technological parameters.
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PE3EPBbI MOBbILIEHWA 3KOAOT0-3HEPTETUYECKOW
3OOEKTUBHOCTU PABOTbI FOPHbIX MPEATPUATUN

3AMAAHOIO YPANA

A. T. 3AKUPOB’, rexeparbHbii qupekTop AccouuaLmy SHepreTykos 3anagHoro
Vpana, rnaBHbiii Hay4HbIi COTPYAHWK, NMPO., - TEXH. HayK, awup.perm@mail.ru
M. A. M}?{IIMEHWMW, BEnYLNA UHXEHED

P. A. ®AN3PAXMAHDB:, 3asepyiowmi kagenpod, npoe., 4-p 3KOH. HayK

A. B. HHKOJIAEBZ, [j01eHT, KaHf. TeXH. Hayk

T [opHbiwt uHeTuTyT YpO PAH — churnan @FBYH lNepmckoro enepansHoro
nceneposatesnsekoro yeHtpa YpO PAH, [Nepmb, Poccus

2 [TepMCKil HALWIOHATIbHBIN NCCTIENOBATESLCKIN MOSATEXHNECKIN YHUBEDCHTET,
Mepmb, Poccus

Beepenne

3anapHbli Ypan 3aHMMaeT 06LMPHY0 TEPPUTOPMIO, 0XBAThIBA-
folyto Becb [lepmckuit kpait (LEHTP pervoHa), BOCTOYHbIE YacTy
Pecny6nukin Komu (Ha cesepe) v Pecny6nuku bawkoptocTaH (Ha
tore). OH No CPaBHEHMIO C OPYrUMI PErVIOHaMM OTAMYAETCS Hanu-
4MemM BoraTbiX MUHEPaNbHbIX PECYpPCOB, CPEAM KOTOPbIX Yrofb,
HedTb, ras, KanuiHo-MarHueBbIE 1 HATPUEBbIE CONMM, AParoLEHHbIE
11 NOLENOYHbIE KAMHIA, 30110TO W NAaTUHa, XPOMOBbIE pyabl, MeTar-
Nyprivyeckoe, LEMEHTHOE 1 kap6oHaTHOE Chipbe, 06LIepacnpocTpa-
HEHHbIE NONE3HbIE UCKONAeMble, NOA3EMHbIE MIHEPaSbHbIE 11 Npe-
CHble BOfbI.

B Mepmckom Kkpae oTkpbito 205 MecTopoxaeHuin HedTh 1 rasa,
B pa3paboTky BoBneyeHo 115 mecTopoxaeHui, Ha 18 mecTopoxae-
HUsiX BeyTCs paGoThl NO NOLrOTOBKE K OCBOEHMO. B kpae HaxopuTcs
OOHO M3 KpyMHemwmx B Mupe BepxHekamckoe MecTOpOXAaeHue ka-
NNAHBIX COner, 6anaHcoBble 3anackl KOTOPbIX COCTABASKOT OKOMO
230 mnpa 7. Ha cesepe [Mpukambst pa3BefjaHbl BOCEMb MECTOPOXE-
HWN pocChinHbIX anva3oB. B [opHO3aBOCKOM paiioHe HaxomuTcs
EOVMHCTBEHHAs pa3pabaTbisaemas B Poccum rpynna CapaHoscknx Me-
CTOPOX/EHNI XPOMOBbIX Pyf C pa3seaaHHbIMY 3anacamu 12,8 MiH T.
B 6acceitte p. Kambl COCpemoTo4eHbl KpyrHble 3anackl NecyaHo-
rpaBuitHbIX cMeceil B oGbeme 250 MiH M3,

Ha Tepputopun 3anagHoro Ypana AencTBYET MHOXECTBO rOpHO-
[06bIBAIOWMX NPEANPUSHIA, XapaKTePU3YIOLLMXCS BbICOKOW 3HEpro-
EMKOCTbI0 NPOM3BOACTBA U HEraTUBHBIM BIMSHUEM HA OKPYXKaloLLyo
npupoaHylo cpedy. 310 TpeGyeT pa3paGoTku 3HeprocGeperaiwmx 1
MPUPOACOXPAHHLIX MEPOMPUATIR.

PaccmoTperbl myTvi noBbILLIEHNS 3QIheKTVIBHOCTY [OPHOIO Mpoun3-
BOJCTBA Ha OCHOBE KOMITTIEKCHOTO MOAX0a K PELLEHUI0 3KOSIOTHECKX
MPOGIIEM W VCTIO/b30BaHNS BTOPU4HBIX 3HEPrETMHECKVX PECYPCOB.

KnioueBbie cnoea: yronbHbie v ropHopyaHble MPEANPUSTAS,
3HEProemKoCTb, SHEPreTUHeckas agh(heKTVBHOCTb, 3KOIOrn3auws,
BTOPUYHbIE SHEPrETNYECKNE PECYDCHI.
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B nocnepHwe rofbl BOMPOCY 3KOMOro-3HEpreTyeckon addek-
TMBHOCTY FOPHOrO MPOW3BOACTBA (B TOM YMCME W B PETMOHANbHOM
acnekTe) yaensieTcs noBbILLEHHOE BHAMAHWE Kak B OTEYECTBEHHOM,
Tak U B 3apyBeXHON HayyHO-TexHuyeckow nutepatype [1-16].
B nonrocpoyHoi nporpamme pasBuTIS YrofbHOV NPOMBILLTIEHHOCTY
Poccun Ha nepuopn go 2030 r. npeaycMOTPEHO CHIKEHNE He MeHee
4em B 1,5 pas3a 3HEproeMKocTM [0BbI4M 11 NEPepaBoTKM Yris, yryy-
LUIEHWE 3Konornyeckoil cutyauun [17, 18].

MyTH cHMKEHUS IHEProeMKOCTH FOpHOro
NPONU3BO/ACTBA M Er0 BO3/1CHCTBUA Ha OKPYKAIOLLYID
NPUPOAHYI0 cpeay

B MopHom uHctutyTe YpO PAH BepyT paboThl No M3yueHWto aHepre-
TUHECKMX 11 3KOMOrU4ECKMX MPOBIeM pasBMTUSA roOpHOL0OLIBAIOLLEN NPo-
MbILLINEHHOCTY 3anafHoro Ypana, HanpaBneHHbIE Ha CHUXEHWE 3HEPro-
EMKOCTM 1 3KOSOru3aLyto ropHoro npov3BOACTBa, BHEPEHWE BO306-
HOBMSEMbIX 11 BTOPUYHbIX WCTOYHMKOB aHeprim. MeTtoponorudeckoi
OCHOBOV VCCNEAoBaHNA CNYXUT CUCTEMHBIA MHHOBALWOHHBIA NOAXOL.

B Ka4ecTse nepBooYeEpeaHOro HanpaBneHUs paboT No CHKEHMIO
OTPWLATENLHOMO BO3MAEWNCTBMA HA NPUPOLHYI CPedy PEeKOMEHOYeTcs
pa3BrBaTbL ManooTX0AHble NPOM3BOACTBA Ha 6a3e KOMMIEKCHOMO WC-
M0JIb30BaHUS MOMYTHBIX MUHEPasbHbIX 1 3HEPreT!4ecknx Pecypcos
TOPHbIX MPEAnpPUATHIA, CO30aB 3KONOro-TEXHOMOr4eckme npoLeccs!,
CBSI3aHHbIE HE TOMbKO C OCHOBHOW TeXHomorvei O06bli4y nosesHbIX
CKOMaeMbIX, HO ¥ C MOMy4YeHWeM [OMOSHUTENLHOMO NpogykTa —
ANEKTPUYECKON 1 TENNOBONA 3HEPrIN, CTPOUTESbHBIX MaTep1anos.
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