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BBIXO/I JIETYUYUX BEIIIECTB
ABJIAETCS ITOKA3ATEJIEM CHUXKEHUA
YTJIEPOJIHON MACCHI
B KOKCOBOM OCTATKE OBPA3IIA YTJIS

AHHOomayusA. NokasaHo, YTO NPUMEHAEMbIN KPUTEPUIA B3PbIBOOMACHOCTU Yro/ibHbIX N1acToB
Mo B3PbIBOOMACHOCTM YrO/IbHOM MblN HEAOCTaTOYHO 060CHOBAH. OH 6bl/1 MPUHAT NPU OTCYTCTBUM
[OCTOBEPHbIX 3HAHWUI O CTPYKTYPHO-XMMMYECKOM COCTaBe OPraHMYecKol 4acTu yrosibHOro nnaa-
cta. MpuBeaeHbl YCI0BUA OnpeaesieHns BbIXoAa NETyYnX BELEeCTB U3 yrosibHOM npobbl Maccoi
1 r. NpuBeaeHa MeToaMKa UCCAeA0BaHMA pacieTa Pas3/ioKeHUsa YroNbHOW NblAW NPU HarpeBaHum
W YNETYYMBaHUA YIIepoaa B 3aBUCMMOCTM OT 0BLLEro BbIXOAa NETyUMX U3 Npobbl. Bbixog neTyunx
PaccUUTBIBAACA MO MAaCCOBOM KOHLEHTPALLMM aTOMOB BOA0POAA, KMCA0POAA, 30/1bl U YINepoaa, Ko-
Topas 6blia onpeaeneHa NPy aHaUTUYECKOM aHaM3e NAacTos, paspabaTbiBaembix Waxtamm AO
«CYIK». YCTaHOBAEHO, YTO MPU YBENIMYEHUM MOKA3aTeNA BbIXOAa JETYYMX BELLeCTB NPOUCXOAUT
YMEHbLLUEHWE MACChbl KOKCOBOMO OCTaTKa B aHa/IMTUYECKOM nNpobe. MoKasaHo, YTO MO Be/IMYMHE Bbl-
XOAaNeTyumx Hesb3s OLEHMUTb Yro/bHbIE MAACTbI NO B3PbIBYATOM CNOCOBHOCTL YroIbHOM MNblKY, TaK
KaK B MydenbHOM neyn oHa He BMTAeT B BO3AYXE, a JIEKMT POBHbIM C/I0eM Ha AHe TUrA. Bbixog,
NETYUYMUX MOMKET BbITb NOKa3aTeNeM S3KOHOMMUYECKON KOHKYPEHTHOCTU YroNbHbIX MAACTOB, TaK Kak
MOKa3blBAaET peasibHOe MaCCOBOE COAEPKaHWE yraepoaa, KOTOpoe OCTAeTca AN NMPUMEHEHUs B

METaﬂl]prMHeCKOﬁ NPOMbILUNEHHOCTWN.

Knroyesble c108a: yronbHas Mblib, BbIXOL NETYYMX BELLECTB, HABECKA NblIU, 31EMEHTHbIV aHa-
/13, YINIepos, BOAOPOL, KUCIOPOA, YAETy4nBaHME YINEPOAa.

AKTyaAbHOCTb

B3pbiBbl B LWAxTax ¢ ydyacTMemM MeTaHa
M YFOAbHOW MbIAM OTHOCSITCS K aBapusamM,
KOTOpble B OOAbLLUMHCTBE CAyYaeB HOCAT
Xapakrtep katactpoo. Mpobaemoi ocTaetcs
obecneueHune B3pbiIBOHE30OMNACHOCTU NPU
NMOA3EMHON pPa3paboTKe YroAbHbIX MAACTOB.
MpoaoAXaloLWMECH B3PbIBbl C yyacTUeM
YFOAbHOM MbIAM MPEACTABAAIOT OAHY U3
OCHOBHbIX OnacHocTen npu paspaboTtke
YrOAbHbIX MAACTOB, Kak B Poccuu, Tak 1 3a
pybexom. AHaAU3 NoKasan, UTo NpUMeHsie-
Mble cnocobbl NPeAoTBPALLEHWSA B3PbIBOB
HEAOCTaTOYHO 0OOCHOBAHbI TEOPETUUECKH-
MU 3HAHWAMM O CBOMCTBAX YrOAbHOM MbIAM,
KakK O roptouem BeLLEeCTBe, NPOoLeccax ro-
pPEeHUsa 1 B3pblBa B LLUAXTHOM aTMocdepe.
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Mpn NPOEKTUPOBAHUU LLIAXTbI B YTOABHOM
NPOMbILUAEHHOCTM HEOBXOAMMO YUUTbIBaTb
LeAbl psiA OMPEeAEAEHHbIX peLleHui, 0bs-
3aTeAbHbIX K MPUMEHEHUIO NpaBUAAMU
6e30nacHOCTH, OTPACAEBbIMU MHCTPYKLMS-
MW, HAKOMAEHHbIM OMbITOM, a TakXe rop-
HO-FEOAOTMUYECKMMU U TOPHOTEXHUUECKMMMU
ycnoBusaMu. B Poccun 1 3a pybexxom cumta-
€T1CA, UTO OAHUM U3 OCHOBHbIX NOKa3aTeAel
OTHECEHWS YTOAbHbIX MAACTOB K OMaCHbIM
Mo B3PbIBY YrOAbHOM MbIAU MPUHSAT BbIXOA
AETYyUYMX BELLECTB.

LleAb uccnepoBaHuA

YcTaHOBUTb B3aUMOCBA3b CTPYKTYPHO-
XMMHUNYECKOIo COCTaBa Yrad C NMNoka3aTtenem
BbIXOAQ AETYYUX BELWECTB U XMMUNYECKUM
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COCTaBOM 3TUX BellecTB. O6bEKTOM UC-
CAEAOBaAHMSA ABASIOTCA YrOAbHbIE NAACTbI,
pa3pabaTbiBaemble Ha waxtax AO «CYIKo.

06cyxapeHUe pesyabLTaToB

UccaepoBaHUA

OCHOBOMOAOXHUKOM MPUMEHEHMS MO-
KasaTeAs! BbIXxOAA AETYyYMX BELLECTB HEOO-
xoanmo cumutatb A.M. BeikoBa [39]. Obblu-
HO MO BbIXOAY AETYYMX BELLECTB CYAUAU O
KauyecTBe YrAsl, Tak Kak 3TOT NokasaTeAb Xa-
paKTepU3yeT COCTaB YrAA U CTEMEHb yrAedu-
Kauuu 1M NnpeAcTaBAsiET cobOM OTHOLLEHWE
MaccCbl AETYYMX BELECTB K eAUHULE Mac-
Cbl TONAMBA (B %) B NEPEUYUCAEHME Ha CY-
xoe 6e330AbHOEe ero coctosiHue Ve (%). Anst
KaMeHHbIX yraei V' ~ 50—8%. A.H. Bbl-
KOB MPEAAOXMUA CUMTaTb BbIXOA AETYUMX
BELECTB MHAMKATOPOM METAaHOHOCHOCTU
YFOAbHbIX MAACTOB M NOKa3aTeAEM WMHTEH-
CMBHOCTU BHe3aMHbIX BbIOPOCOB MeTaHa.
Mo ero pAaHHbIM Ha KaXAbI MPOLEHT Mno-
TEPAHHBIX AETYUUX Bblpersietcss 12—15 m3
MeTaHa, a Npu BHe3anHOM Bbibpoce Ha
OAMH MPOLEHT BbIXOAA AETYUMX BblBpachl-
BaeTtca A0 350—450 m® meTaHa [39].

B Poccumn u 3a pybexom B cpeauHe
MPOLLAOTrO BEeKa Ha aMMUPUYECKON OCHO-

3

BE MPUHATA KOHUENUMS B3PbIBOOMACHO-
CTU YTOAbHOWM MbIAW, KPUTEPUEM KOTOPOM
H.H. CemeHOBbIM [2] BbIA MPUHAT BbIXOA
AETY4YMX BELLECTB, KOTOPbIM yCTaHaBAMBA-
etca AabopaTopHbIMU UCNbITAaHUAMK [2].
CornacHo KAacCcU4Yeckow Teopuu B3pbiBa
H.H. CemeHoBa npu HarpeBaHWK YacTul,
YrOAbHOW MbIAM BbIAEASIFOTCA AETYUUE Be-
LLecTBa, C MNOCAEAYHOLWLMM MX B3PbIBOM,
a TBepaan dasa He NpUHMMAET yyacTue BO
B3pbiBe [2]. OAHaKo, HECMOTPSA Ha LWKMPO-
KO€ UCMOAb30BaHME Ha MPaKTUKe nokasa-
TEASl BbIXOAQ AETYUYMX BELLECTB, UX XUMUYE-
CKOE coApepXaHWe He BbINO UCCAEAOBAHO.

PaccmoTprm ycAoBUA onpeAeneHUs Bbl-
XOA@ AETYUYMX BELLECTB.

OCHOBHbIM Ha3HayeHWeM onpeaene-
HUA NoKasaTensl BbIXOAA AETYUYMX BELLECTB
ABASAIETCA YCTAHOBAEHWE MapkKu Yraa u
CMEeKaloLWMXCsi CBOMCTB M XapaKTepUCTH-
KM KOKCOBOIO OCTaTka AASl METaAAypruye-
CKOM MPOMbILLIAEHHOCTU. MeToaMKa onpe-
AENEHUA BbIXOAA AETYUMX BbINOAHSIETCS B
cootBetctBumM ¢ TOCT [2]. HaBecky yactuy,
YroAbHOW MbiAM Maccon (1+0,01) r u pas-
MepoM ¢pakuuii He Boree 212 MKM Ha-
rpeBatoT ¢ OrpaHUYeHHbIM AOCTYNOM BO3-
Ayxa B MydeAbHOM neyn A0 TeMmnepaTypbl
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Puc. 1. MygeabHas neub ¢ aIAeKTpooborpeBom: 1 — 30Ha NOCTOAHHON TemnepaTypbl; 2 — KOHTPOAbHASA
Tepmonapa; 3 — kamepa (wnpuHa 200 mm); 4 — oTBoAHas TPyOka; 5 — kaanaH; 6 — Tepmonapa; 7 — Ha-

rpeBateAbHas cuctema [2]

Fig. 1. Muffle kiln with electrical heating: 1—constant temperature zone; 2—control thermal couple; 3—cham-
ber (200 mm wide); 4—drain pipe; 5—valve; 6—thermal couple; 7—heating system [2]
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900 °C (x5 °C) BTeueHue 7 MuH (puc. 1).
[MocAe oxAaXAeHMA B3BELLMBAKT HEAETY-
UM OCTATOK C TOUYHOCTBbIO A0 1 UAU 2 Mr
N OMPEAEASIFOT MAcCCy AETYUYMX BELLECTB B
NPOLEHTax K UCXOAHOM Macce HaBECKM.

HeneTyyan macca npeaCTaBAAET CO-
601 oCTaTKM OpPraHMUYEeckoro MU HeopraHu-
YeCKoro BelecTtsa (30Abl). MHGoOpmauma
0 XMMWYECKOW XapaKTEPUCTUKE AeTy4el
cocTaBAsitoLLer otcyTcTByeT. OAHaKO 3a py-
6eXO0M NPOAOAXKAIOTCSH UCCAEAOBAHUSA yua-
CTWA BbIXOAA AETYUMX BELLECTB C TAKUMM,
Hanpumep, BbIBOAAMMU: «<KOAMYECTBO BbIXO-
AALLMX ra30B NOBbILIAAOCh C POCTOM KOAU-
yecTBa AETy4ero BewlecTsa B yrae» [4, 5].

B ocHOBe npeanaraeMomn MeTOAUKK UC-
CAEAOBAHMS NMPUHATbI MOAOXKEHMUS:

* OpraHuMyeckasi Macca MMeeT MaKkpo-
MOAEKYASIPHYHO CTPYKTYPY, KOTopas Hay4HO
obocHoBaHa B HOPITIY(HIMW) [6];

* aHaAU3 XMMUYECKMX NMPOLECCOB NPO-
M3BOASITCA B COOTBETCTBUM C MOAEKYAAP-
HO-KMHETUUYECKON TEOPUEN;

e pacyeTbl NPUHATbHI N0 pe3yAbTaTam
TEXHWYECKOTO M SAEMEHTHOIo aHaAM3a op-
raHU4YEeCKoM cyxon 6e330AbHOM MacChl pas-
pabaTtbiBaeMbIX NAACTOB.

PacueTbl HObiAM BbIMOAHEHbBI MO PE3YAb-
TaTaM OMPEAEAEHUs BbIXOAQ AETYUYUX Be-
LLLECTB M3 YrOAbHbIX MPO6, B3ATbIX HA NAa-
ctax «bpeeBckui», NA. 52 U NA. 67, a TaKkxe
YCPEAHEHHbIE A@HHblE Ha NAAcTax C HU3-
KMM BbIXOAOM AETYuUMX BellecTB. Pacuer
BbIMOAHAIEM AASl HABECKM YTOABHOM MbIAU
Maccon 1 T.

Ao HarpeBaHusi B npobe naacta «bpees-
CKkuii» Macca yraepoapa C = 0,82 1, BOAOpPO-

pa H=0,0575r, kucnopopa 0,0854 r, 30AbI
0,0371 r (tTabaunua). Nocae HarpeBaHUSA
BbIXOA AeTyumnx coctaBua 0,552 r. Octatok
HeAeTyuen Mmacchl coctaBua 0,448 1 UK
54,6% oT Mmacchl B npobe. MNpu atom yae-
Tyunnock 0,372 r yraepoaa (45,4%).

Ao HarpeBaHua npobbl U3 naacta 52
Ha waxTte «KoTuHCckas» B 1 1 npobbl 6biAO
C=0,792r,H=0,067r,0=0,121rwu
30Abl 0,03 1. BbIxoA AETYUMX BELLECTB CO-
ctaBuA 0,423 1, OCTAaTOK HeAeTyyen mac-
col 0,577 1 (72,9%). Kpome Bopopoaa 1
KMCAOPOAa yaeTyunnock 0,215 r yraepopa
nam 27,1% OT UCXOAHOM MaccChl.

Ha waxrte «TanamMHckas-3anapHas-1» B
npobe 6bIn0 C = 0,8079 1, H = 0,0545 T,
0=0,1074 r n3onbl 0,0302 r. BbIxop AeTY-
uynx coctaBuA 0,374 r. OcTaToOK HEAETy4EeN
mMaccbl 0,596 r (73,8%). Mpu aTOM yAeTy-
ynnaoch yraepopa 0,2121 r uam 26,25% ot
KOAMYecTBa B npobe.

Pacuetr AAA yCPEAHEHHbIX AA@HHbIX C
HU3KMM MOKa3aTeAeM AETyuMX MOKasan,
yTo AO HarpeBaHua macca C = 0,885 r,
H=0,047r, 0O = 0,04 r n 3onbl 0,028 T.
Bbixoa AeTyumx coctaBua 0,25 1, B TOM
yncae yraepopa 0,163 r uam 18,42% ot
Macchbl B HaBecke. OCTaTok MaccChbl YrAepo-
Aa coctaBun 0,722 1 (81,6%).

Mpu AAMTEABHOM HarpeBaHUK Mybens
B YacTULax NbIAM HAYMHAETCA SHAOTEPMMU-
yeckasl peakumsa ¢ OTCOEAMHEHUEM B Ha-
yane aAMpaTMUECKUX COEAMHEHUI, K KOTO-
pbIM OTHOCATCA aTOMbl BoAOpOAa H 1 Kuc-
Aopopa O, a 3aTeM MOAEKYAbI YTAEPOAA.

AHaAM3 nokasaa, YTo Npu HarpeBaHun B
Mydene npobbl NMbIAKU, MPOUCXOAUT YacTUY-

Pe3ynbtarbl TEXHUHECKOIo U AAeMEHTHOro aHaAn3a yrasi

Results of technical and element analyses of coal

LLaxTa, naact Bbixopa OAeMeHTHbIN aHaAu3, mac.%
ASTYHUX, yraepop C%f | Bopopoa H®' | kucnopop 0%
mac. %
«[TonbicaeBcKas», NA. «<bpeeBCKUit» 55,2 82 5,75 8,54
«KoTuUHCKas», NMA. 52 42,3 79,2 5,7 12,1
«TanpAMHCKaa-3anapHasa-1», nNa. 67 37,4 80,79 5,45 10,74
YcpeaHEHHble AaHHbIE 19-28 87,5—89,5 5,0—-4,5 4,5—-3,2
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Puc. 2. 3aBHUCHMOCTb Macchl (%) 0CTaBLLIEroCcsi KOKCOBOro ocTaTtka yraepoaa (1), 1 yreTyuuBLLencs mac-
Chl (2) yrAepoAa B pe3yAbTaTe HarpeBaHUs OT NoKasaTesi BbIXOAa A€Tyumx Vear
Fig. 2. Relationship of weight (%) of carbon coke residue (1), heated carbon escape (2) and volatile yield V"

HOe yAeTyuMBaHWe yraepopa. Ha pwuc. 2 TaK KaK OHa HE BUTAET B BO3AYXE, a AeXUT
npnBepeHbl 3aBUCUMMOCTU  U3IMEHEHUA POBHbLIM CAOEM Ha AHE TUTAA. BbIxoa AeTy-

MacChl YIAEPOAa B MyPEAbHOIN Neyu. UMX MOXET ObITb MNOKA3ATEAEM KOHKYPEHT-
HOCTU YrOAbHbIX MAACTOB, TAK KaK NMoKa3bl-
BbiBoA BaeT peanbHOEe COAEPXKaHUE YTAEPOAa ANA

[10 BbIXOAY AETYUYMX HEAb3A OLEHWUTb NMPUMEHEHNA B MeTa/\/\prW—IeCKOﬁ npo-
B3pblBYaATYO CnocobHOCTb yFOI\bHOVI MblAW, MbILUAEHHOCTH.
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Abstract. The article shows that the explosion hazard criterion of coal seams based on explosibility of
coal dust is insufficiently justified. This criterion was assumed in the conditions of lack of reliable knowl-
edge on the structure and chemistry of the organic part of coal seams. Determination of volatile yield from
a coal sample 1 g in weight is described. The analysis procedure is presented for coal dust decomposition
under heating and escape of carbon depending on total volatile yield from samples. The volatile yield is
calculated by mass concentration of hydrogen, oxygen, ash and carbon atoms determined in coal mines
of SUEK. It is found that as the volatile yield decreases, the mass of the coke residue in the test sample
reduces. It is impossible to estimate explosion hazard of coal seams using the coal dust explosibility index
determined based on the volatile yield as coal dust lies evenly on the bottom of muffle kiln rather than
soars. The volatile yield can be the indicator of coal marketability as the volatile yield is reflective of the
real weight content of carbon residue for the metallurgical application.

Key words: coal dust, volatile yield, dust sample, element analysis, carbon, hydrogen, oxygen, carbon
escape.
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DKOHOMMYECKOE PA3BUTHE. TOMCK HOBO¥ MOJIEJIN
(2018, Ne 9, CB 43, 16 ¢.)

Mauko Hatanbsi ApkapbeBHa — AOKTOP TEXHUUYECKMX HAYK, BEAYLLIMI HAyUHbIM COTPYAHMK,

UL, NHPopmaTuka 1 ynpaaeHme» PAH, UHCTUTYT cuctemHoro aHaamsa PAH, e-mail: matsko@inbox.ru,
XaputoHoBa Mapraputa KOpbeBHa — KaHAMAQT TEXHUUYECKMX HayK, CTAPLUMIA HayYHbI COTPYAHMK,
OUL, <KpacHoAPCKUI Hay4uHbIn LeHTP CO PAH», UIHCTUTYT XUMUKU U XMMUYECKOM TexHoAOTMK CO PAH.

PaccmoTpeHbl 0CO6EHHOCTU SKOHOMUYECKOT0 Pa3BUTUA B PAMKaX AeMCTBYIOLLE SKOHOMUYECKOM
Mogenu. PaccmoTpeHbl HAMETUBLLMECA TEHAEHLUMM PAa3BUTUA HA OCHOBE NOBbIWEHUA 3GbEKTUBHO-
CTW WUCNONb30BAHUA PECYPCOB U MaKCMMaNbHOMO MCMOb30BaHUA HAKOMNEHHbIX pe3epBoB. Ouep-
YeHbl POJIb MU MECTO TEXHO/IOTUI K3eIEHOM» U KCUHEW» SIKOHOMMKM, METOLOB CHUMXKEHWUA MOTEPH U
OTXOZ0B NULLEBbIX MPOAYKTOB, N1aTGOPM COBMECTHOIO UCMOb30BaHUA pecypcos B GOpMUPOBaHUM
HOBOW 3KOHOMMYECKON MOAEM AONTOCPOYHOrO pocTa. OLeHEH NOTEHLMAN PACCMOTPEHHbIX TEXHO-
noruii B 6opbbe C 3arpAasHeHUAMU U USMEHEHUAMM KIMMaTa, ncyepnaHMem BO306HOBNAEMbIX U He-
BO306HOBAAEMbIX NPUPOAHbIX pecypcoB. MpuseaeHbl AaHHble 06 YPOBHE COLMANbHOM NOAAEPHKKM
3KOHOMMUYECKOM MOAENN COBMECTHOrO UCMNO/b30BAHUA PECYPCOB B PA3/IMYHbIX PEerMoHax MMUpa.

Kntouesble cnosa: pecypcocbeperatoline Mogeiv, SKOHOMUKA COBMECTHOTO MCMO/b30BaHUA pe-
CYypCOB, COKpalleHne 06EMOB NAaPHUKOBBIX FA30B, CHUKEHMWE MOTEPb Y OTXOA0B.

ECONOMIC DEVELOPMENT. THE SEARCH FOR A NEW MODEL

Matsko N.A., Doctor of Technical Sciences, Leading Researcher, Federal research center «Computer sci-
ence and control» of RAS, Institute for systems analysis of RAS, 117312, Moscow, Russia,

Kharitonova M.Yu. Candidate of Technical Sciences, Senior Researcher, Krasnoyarsk scientific center of
the Siberian branch of of RAS, Institute of chemistry and chemical technology of the Siberian branch of
RAS, 660036, Krasnoyarsk, Russia.

The features of economic development on the basis of modern economic model are considered. The out-
lined tendencies of development on the basis of increase of resources use efficiency and the maximum use
of accumulated reserves are considered. The role and place of technologies of «green» and «blue» economy,
methods of reduction of losses and waste of food products, platforms of joint use of resources in formation
of new economic model of long-term growth are outlined. The potential of the considered technologies in
reducing pollution and climate change, the exhaustion of renewable and non-renewable natural resources
is estimated. The data on the level of social support of the economic model of resource sharing in different
regions of the world are presented.

Key words: resource-saving models, the economy of sharing resources, reducing greenhouse gases, re-
ducing losses and waste.
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LHUTY «MUCKC».

®TOp B yINAX paccMaTpMBAETCA B pAAe CTPaH KaK NOTEHLMANbHO TOKCUMYHBIN 31IEMEHT, coeau-
HEHMWS KOTOPOro MOTYT OKa3blBaTb HEFATUBHOE BAMAHME Ha OKPYKatoLLyto cpeay npu nepepabort-
Ke yrnei. OTMeYeHo, YTO MPAKTUYECKM OTCYTCTBYET cUCTeMATUYecKas MHPopmaLma o coaeprka-
HUM PTOpPa B POCCUMCKUX YINaX. PAacCMOTPEHbI CTaHAaPTHblE METOAbI onpeaeneHma ¢pTopa B yrasx.
MOKa3aHo, YTO HET AOCTAaTOYHO OOBEKTUBHbBIX IKCMEPUMEHTA/IbHBIX OLLEHOK MPUMEHUMOCTU 3TUX
MeTOL0B A/18 U3MepPEeHU codepkaHua GTopa B BbICOKO30JIbHbIX YIAX, OTXo4ax A06blun, obo-
raleHnsa 1 CKUraHua yrnei. YCTaHOBNEHO, YTO LUMPOKO NMPUMEHSAEMbIA METOZ, OCHOBaHHbIN Ha
Ka/IOPUMETPUYECKOM CXUTaHUU aHanusnpyembix npob, He obecreymBaeT NosHOE U3B/eYeHMe
dTOpa M3 BbICOKO30/bHbIX yriel. Mpeanaraemble anbTepHATUBHbIE METOAbI OTAMYatoTCs 60/b-
LIMM KOIMYECTBOM MPOMENKYTOUHbIX ONEPALLUA U ABNAIOTCA BECbMA TPYA0EMKUMU. UCKtOYEHMEM
ABNAETCA Hepa3pyLaoLWMii METOA PErMCTPaLLMM K MTHOBEHHOTO» Y-U3/yYEHUA AAEPHbIX PeaKkLuii
(PIGE), WwmpoKoe BHeapeHME KOTOPOro OrpaHUYeHo OTCYTCTBMEM CBODOAHOIO A0CTyMNa K COOTBET-
CTBYOWUM Npubopam. s LOCTOBEPHOW OLEHKM coaepaHua dbTopa B yrasaX C LUMPOKUM Auana-
30HOM 30/1bHOCTH, @ TaK¥Ke B OTXO4,AX UX CHMUIaHWA, BMELLAIOLLMX U BCKPbILWHbIX MOPOAAX, MUHE-
panbHbIX 0TX0Aax yrneoboralleHna Heobxoarma pa3paboTKka HOBbIX METOAMK, 0becrneymBatoLWwmnx
NoJIHbIV NepeBog, TBEPAOM NPO6bI B pacTBOP, NPUrOAHbIN ANA NOCAEAYIOLLErO NOTEHLMOMETpUYe-
CKOTO TUTPOBAHUA C GTOP-CENEKTUBHbBIM 3/1EKTPOLOM.

Kntoyesble cnoBa yronb, GTop, meToabl onpeaeneHna ¢Ttopa, NOTEHUMANBHO OMacHble 3/e-
MEHTbI.

METHODS OF DETERMINATION OF FLUORINE IN COALS AND WASTE
OF THEIR PRODUCTION AND PROCESSING.

Sazonova T.S.%, Engineer, e-mail: sozonoval994@yandex.ru,

Sokolovskaya E.E.%, Leading Engineer, e-mail: sesokolovska@mail.ru,

Silyutin S.A., Candidate of Technical Sciences, Assistant Professor, JSC «<SUEK», Russia,

Minaev V.1.X, Candidate of Technical Sciences, Assistant Professor, Leading Engineer,

Epstein S.A.%, Doctor of Technical Sciences, Professor, Head of Laboratory, e-mail: apshtein@yandex.ru,
1 National University of Science and Technology «<MISiS», 119049, Moscow, Russia.

Coal fluoride is considered in a number of countries as a potentially toxic element, the compounds
of which can have a negative impact on the environment during coal processing. It is noted that there is
practically no systematic information about the content of fluorine in Russian coals. Examined standard
methods for the determination of fluorine in coals. It is shown that there are no sufficient objective ex-
perimental estimates of the applicability of these methods for measuring the content of fluorine in high-
ash coals, mining waste, coal enrichment and combustion. It was found that the widely used method
based on the calorimetric combustion of the analyzed samples does not ensure the complete extraction
of fluorine from high-ash coals. The proposed alternative methods are characterized by a large number
of intermediate operations and are very time-consuming. An exception is the non-destructive method
of registration of “instantaneous” y-radiation of nuclear reactions (PIGE), the widespread implementa-
tion of which is limited by the lack of free access to the relevant devices. For a reliable assessment of
the fluorine content in coals with a wide range of ash content, as well as in combustion waste, host and
overburden rocks, mineral waste of coal enrichment, it is necessary to develop new techniques that
provide a complete transfer of a solid sample into a solution suitable for subsequent potentiometric
titration with a fluorine selective electrode.

Key words: coal, fluoride, methods for the determination of fluoride, a potentially hazardous ele-

ments.
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