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ULTRASONIC VIBRATION GENERATOR FOR SPRAYING

A FIRE-EXTINGUISHING LIQUID

Heab. O6ocHOBaHME MapaMeTPOB ra30CTPYHHOTO TeHepaTopa yJIbTPa3BYKOBBIX KOJIEOaHHIA
JUISL IOCTPOEHUSI €70 KOHCTPYKTUBHOM CXEMBI.

Metoabl. AHanUTHUECKHE pacdyeThl KOHCTPYKTHBHBIX IapaMeTpoB pe3oHaTopa ['apTmaHna,
TEPMOJMHAMHYECKHUX ¥ KOHCTPYKTUBHBIX IMapaMETPOB ra30AMHAMUYECKOTO COILIa.

PesyabraTsl. OnpeneneHbl TEpMOAMHAMHUYECKHE MapaMmeTpbl ra3o0JMHAMUYECKOrO COILIA:
TEMIIEPATypa, NaBJIEHUE, CKOPOCTh, IFIOTHOCTh, MECTHAsI CKOPOCTh 3BYKa. [loka3aHo, uTo Ha cpese
COIUIa CKOpPOCTh Tra3a JOCTUTAaeT CKOPOCTH 3BYKa, 4YTO SBJSIETCS YCIOBHEM BO30YKICHHS
pe3onaropa ['aptmana. Ilo pacueTHbIM KOHCTPYKTHBHBIM JTaHHBIM TOCTPOEHBI KOHCTPYKTHBHBIC
CXEMbI Ta30/MHAMUYECKOTI'0 collia U pe3oHaropa ['aprMaHa.

Hayunas HoBu3Ha. OO0OCHOBaHbBI apaMeTpPhl Ta30CTPYHHOTO reHepaTopa yIbTPa3BYKOBBIX
KoyieOaHui, B KOTOPOM OTCYTCTBYET NOJBM)KHBIM KiamaH, a pe3oHatop l'aprmana cHaOxeH
OCTPBIMU KOHUYECKUMHU KPOMKaMH.

IIpakTHyeckass 3HaYNMOCTb. Pa3paboTaHbl KOHCTPYKTUBHBIE CXEMBI COIUIA M PE30HATOpA
['apTtmaHa, ompeaeneHbl TEOMETPUYECKHE pa3Mephbl, UYTO MOXET OBITh HCIOIb30BAHO IS
BBITOJIHEHHS YepTekeil MakeTHOro o0pasiia MoXKapoTymamieil yCTAaHOBKH.

KualoueBble ciaoBa: cewepamop;, mepmoouHamuyeckue napamempwvl; KOHCMPYKMUBHbIE
napamempui, conio; pe3oHamop.

Purpose. Substantiation of the parameters of the gas-jet ultrasonic vibration generator in
order to plot its construction diagram.

Methods. Analytical calculations of the Hartmann oscillator construction parameters, the
thermodynamic and construction parameters of a gas-dynamic nozzle.

Results. The following thermodynamic parameters of the gas-dynamic nozzle have been
determined: temperature, pressure, velocity, density, local sonic speed. It has been demonstrated
that the gas velocity reaches the sonic speed at the cut of the nozzle and activates the Hartmann
oscillator. The construction diagrams of the gas-dynamics nozzle and the Hartmann oscillator have
been plotted according to the calculated construction data.

Scientific novelty. The parameters of the gas-jet ultrasonic vibration generator have been
substantiated where a movable valve is absent, and the Hartmann oscillator is equipped with the
sharp cone edges.
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Practical value. The construction diagrams of the nozzle and the Hartmann oscillator have
been developed, the obtained geometric dimensions will allow plotting the diagrams of the fire-
extinguishing installation brassboard.

Keywords: generator; thermodynamic parameters; construction parameters; nozzle;
oscillator.
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DETERMINATION OF COEFFICIENTS OF OXYGEN DIFFUSION INTO COAL PORES
ON THE BASIS OF ADSORPTION ISOTHERMS

Heab. Ycranosnenune korp¢uuueHToB AUPPy3un U aacopOLUuu KHUCIOpoJa B YIJSX MpuU
NepeMEHHOM 3HAYEHHM €ro KOHLEHTpAalWu B Ta3oBOM (asze 1Is M3ydeHUs HA4YaJbHOW CTaIuu
CaMOBO3TOpaHUs TBEPIOTO TOILIMBA.

MeToapl. MaTemMaTHyeckoe MOJEIMPOBAHME TIpoliecca aIcopOIUy KUCIOPOAA YaCTHIIAMH
yIoJIs M UCCIElOBaHWE IWHAMHUKH Koddduumenta nudy3suu npu pa3iuyHBIX KOHLEHTPAIHIX
OKHCITUTEINS B Ta30BOM (ase.

Pe3yabTaTsl. Vcnonb3ys TMHAMUKY KOHIEHTPAIMHA KHUCIOPOJA B TIOPAX YIS, ONPEIEICHBI
napamMeTpbl MaccOIepeHoca Uil Ha4YaJbHOTO TIEepHoJa OKHCICHHS NpU Pa3IUdHOH  ero
KOHIIEHTPAIUH.

Hayuynasi HoBu3Ha. BriepBple ycTaHOBJIEHAa 3aBUCUMOCTH Kod(dduimenToB muddy3uu u
ajcopOIMM  KHUCIOpoJa OT KOHIEHTpAallMM €ro B Tra3oBod (asze sl MPOTHO3MPOBAHUS
WHTEHCUBHOCTH PEAKIIH OKUCIICHHS YIS U TEMIIEPATypPhl €r0 CAMOBO3TOPAHHSL.

IIpakTHyeckasi 3HAYUMOCTb. [1OBbIIIICHNE TOYHOCTH OIpEENIEHHs TapaMeTPOB aZCOPOIINH
KHCJIOPO/ia YIISIMA B BBHIPAOOTAHHOM TPOCTPAHCTBE TO3BOJIIET CBOEBPEMEHHO NPUHSATH MEPHI 110
NpeIynpexIeHUI0 BOSHUKHOBEHHSI SHA0T€HHOT0 TIoXKapa.

KioueBble cjioBa: HuskomemnepamypHoe okxucienue, Koagguyuenm ouggysuu;
aocopbyus; KoOHYeHmpayus KUciopood, y2oib.

Purpose. Determination of the oxygen diffusion coefficients and adsorption in coal under
a variable value of its concentration in the gaseous phase for studying the initial stage of solid fuel
spontaneous combustion.

Methods. Mathematical modeling of a process of oxygen adsorption by coal particles and
investigation of the diffusion coefficient dynamics under different concentrations of an oxidizing
agent in the gaseous phase.

Results. Using the kinetics of oxygen adsorption by coal the values of its diffusion and
adsorption and under the different oxygen concentration have been determined.
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Scientific novelty. For the first time a dependence of the oxygen diffusion and adsorption
coefficients on its concentration in the gaseous phase has been established to predict the intensity of
reaction of coal oxidation and the temperature of its spontaneous combustion.

Practical value. The improvement of determination precision of the parameters of oxygen
adsorption by coal in the goaf allows timely preventing a spontaneous fire from occurrence.

Keywords: low-temperature oxidation; diffusion coefficient; adsorption; oxygen
concentration; coal.
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POLYMERIC COMPOSITION FOR PRODUCTION OF A FIRE-RETARDANT
MATERIAL

Ieasn. Pazpaborka peLenTypbl HOJIMMEPHOIL KOMITO3UIIIH Ha OCHOBE
KapOamuopopManbIeruIHON CMOJIBI I TMOJYYEHHs] BCIYYMBAIOIIErOCS OTHE3aLUTHOIO
HOKPBITHS.

Metoabl. OnpenencHre KO3PPUITMSHTa BCITYIUBAHUS METOJJOM U3MEPECHHSI U COOTHOIIICHUS
TOJIIIMHBI CJOS TMOKPBITUS O M TOCJIE TEIJIOBOIO BO3JAEUCTBUSA B My(denbHON meun. OneHka
TOPIOYECTH OTHE3AIIMTHOIO MOKPBITHS METOOM OTHEBOTO yAapa — AKCTPEMAJIbHOTO HAarpeBaHUS
MOKPBITUS B OTKPHITOM IJITAMEHU Ta30BOIl TOPENKH.

Pe3yabTaThl. Ha ocHOBaHMHM pPE3ylIbTaTOB SKCIEPUMEHTAIBHBIX HCCIICIOBAHUI BHIOpaHBI
LEJIeBblE  KOMIIOHEHTBI, pa3paboTaH peUuenTypHbBId COCTaB MOJUMEPHON  KOMIIO3UIIUH,
o0ecrieynBaromIell MolydeHHEe Ha MOBEPXHOCTH METalsla U JAPEBECHUHBI MOKPBITHS C BBICOKHMMHU
OTHE3aUIUTHBIMU CBOMCTBaMU. [lomuMmepHas KOMMO3MIIMSA BKIIOYACT CBS3YIOIIEE BEIIECTBO —
kapbamunopopmanpaeruanyo cmoiny K®-JK, BcrieHMBaAIONUI HAIOTHUTEh — AMMOHHUIHBIE COJH
(ammodoc u monmudocdar aMMOHHUS), CMECh MeJIaMUHA M TEHTadPUTPHUTA, B3SATHIX B 3aJaHHOM
COOTHOILIEHUH, NPU KOTOPOM BCIIYYMBAHUE TOKPHITHSA J(PPEKTUBHO U BBINOJHACTCS €ro
orHezauTHas ¢yHkiusa. Ha ocHoBe pa3paOoTaHHON MOJUMEPHON KOMIIO3UIIMU OIpeaeseH
KO3(QULIMEHT BCIyYyMBAaHUS M BBIIOJIHEHA OLIEHKA TOPIOYECTH OTHE3aIIMTHOIO MaTepuaia B
OTKPBITOM IUIAMEHHU I'a30BON TOPEIIKHU.

Hayuynass HoBHM3HA. BiepBele 000CHOBAaHO ONTHUMAaJbHOE MAacCOBOE COOTHOIIEHHE
CBA3YIOILIEIO BEILECTBA, WHEPTHBIX M AaKTHBHBIX JO0ABOK IOJIMMEPHOW KOMIO3ULIMU IS
OTHE3aIMTHOI0 MaTepuaia, BCIYYHMBAIOLIETocs MPU TEPMHUUECKOM BO3AECHCTBUM U CIIOCOOHOTO
00pa30BBIBATH HA 3aIUIIIAEMON TOBEPXHOCTH BCTIEHEHHBIN KOKC.

IIpakTHyeckass 3HAYUMOCTh. PazpaboTan cocTaB MONMMMEPHONW KOMIIO3MIIMM HA OCHOBE
KapbaMu0opManbAETUIHOW CMOJIBI, COeTUHEHUH (ocdopa U HEOPraHWYECKOro HATOIHUTE,
KOTOpPBIM NIpeJHa3HayeH Juid TOJy4YeHHs BCIEHMBAIOUIMXCS OrHE3AIIUTHBIX MOKPBITHUH,
MOBBIIAIONINX OTHE3AIUTHYI0 3(()EKTUBHOCTh CTPOMUTEIbHBIX KOHCTPYKIMHA. [loBblmeHue
OTHE3aIMUTHOW 3(P()EKTUBHOCTH KOHCTPYKIIMH CHHU3UT PHUCK OBICTPOTrO OOpYIICHUS 3IaHUSA.
KomnoneHnTs! pa3paboTaHHON MOJTUMEPHONH KOMIIO3ULIMU MaIOTOKCHYHBI, HX MOXHO HCIIOJIb30BaTh
B KOHCTPYKLHUSAX C OTHE3AIIUTHBIM MOKPBITUEM B JKUJIBIX MIOMEIICHUSX.



KioueBble caoBa: aumunupen, cnyuyusaioujeecsi NOKpvbimue, HOIUMEPHAs KOMNOZUYUS,
opegecuna, KapoamuooghopmarboecuOHas CMoad, 0CHe3auWuUmad.

Purpose. Development of a polymeric composition formulation based on urea-formaldehyde
resin for production of the intumescent fire-retardant coating.

Methods. The intumescence coefficient determination by a method of measuring and
correlating the layer thickness before and after the heat exposure in a muffle furnace. Estimation of
the fire-retardant coating flammability by the fire strike method, i.e. extreme heating of the coating
in a gas-burner open flame.

Results. Based on the results of experimental investigations the target components have been
selected, the formulation of the polymeric composition has been developed that ensures the coating
of high fireproof characteristics to be formed on a metal or wooden surface. The polymeric
composition consists of a binding agent, i.e. the K®-)X urea-formaldehyde resin, a foaming filling
agent, i.e. ammonium salts (ammophos and ammonium polyphosphate), a mixture of cyanotriamide
and pentaerythritol taken according to the required proportion which provides the effective
intumescence and the execution of its fireproof function. On the basis of the designed polymeric
composition the intumescence coefficient has been determined and the estimation of the fire-
retardant material flammability in the gas-burner open flame has been conducted.

Scientific novelty. For the first time the optimal mass ratio of the binding agent, inert and
reactive additives of the polymeric composition has been substantiated for the fire-retardant
material intumescing under the thermal action and being able to form a foamed coke on a protected
surface.

Practical value. The formulation of the polymeric composition based on urea-formaldehyde
resin, phosphorous compounds and inorganic filling agent has been developed that is designed to
produce the fire-retardant foaming coatings enhancing the fireproof effectiveness of the building
constructions. The enhancement of the fireproof effectiveness of the constructions will reduce the
risk of rapid collapse of a building. The components of the designed polymeric composition are
low-toxic, they may be used for residential premises in constructions with the fire-retardant coating.

Keywords: antipyren; intumescent coating; polymeric composition; wood; urea-
formaldehyde resin; fire-protection.
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METHODOLOGY OF CALCULATION OF FEEDING THE GASEOUS NITROGEN INTO
AN ISOLATED BLIND MINE WORKING

Heab. PazpaboTka MeTONMKH pacyera Mmoaadr ra3000pa3HOro a3oTa B U30JIMPOBAHHBIN
00beM TYNUKOBOW TOPHOM BBIPAOOTKH.

Metoasl. MccnenoBanus ra30iMHAMUYECKUX IPOLIECCOB MPU 3aMOTHEHUH U30JIMPOBAHHOTO
00beMa TYMUKOBOW TOPHOM BRIPAOOTKH Tra3000pa3HBIM a30TOM C YYETOM €T0 MOTJIONIECHUS 1
yTeueK, HAJTMYUsl METAaHOBBIICTICHHs 1 TOpeHus cydisipa.
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PesyabraTsl. [lonydensl MaTeMaTuuecKrue 3aBUCUMOCTH ISl pacdeTa HHTEHCUBHOCTU U
MPOJOKUTEILHOCTH TIOJJa4H ra3000pa3HOro a30Ta B H30JUPOBAHHOE MTPOCTPAHCTBO TOPHON
BBIPAOOTKH C yYETOM €T0 MOTJIONMICHHS IOBEPXHOCTHIO BEIPAOOTKH, BOBMOKHBIX YTEUEK Yepe3
MEPEMBIUKH U TPEIIMHOBATOCTH BMEIIAIOIIUX TOPO/I, BBIJCIICHUSI METaHa U TOPIOYHX T'a30B 04arom
TOPEHMUS.

Hay4ynasi HoBu3Ha. [Ipennoxen anropuTM pacyera napaMeTpoB MOJIauu a30Ta B
W30JIUPOBAHHBIN 00BEM TYIHKOBOI TOPHOI BBIPAOOTKH C Y4€TOM BO3MOXKHBIX Ta3000MEHHBIX
MIPOLIECCOB.

[MpakTHYeckasi 3HAYMMOCTD. [loyueHbI 3aBUCUMOCTH, MMO3BOJISIOIINE ONIPEAETSATh
napamMeTpsl 1o1auu ra3000pa3HOro a30Ta B M30JMPOBAHHBIN YYaCTOK TYIMKOBON TOPHOU
BBIPAOOTKH.

KuaroueBble cj10Ba: 2a3000pasnblii asom; mynukogas eblpabomra; nepemvluka,
noenoujenue; ouaz 20peHusl;, UHMEeHCUBHOCMb, 8peMsl NOOAYU,; U30IUPOBAHHBIN 00beM, CYPp.
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DEGASSING EFFECT ON METHANE RELEASE OUT OF CONTIGUOUS COAL SEAMS

Heas. MonenupoBanue nporeccoB (OPMUPOBAHHS Ta30BOW OOCTAHOBKH B BBIPAOOTAHHOM
MIPOCTPAHCTBE BEIEMOYHOT'O YYaCTKa MPH JIeTa3alliil COMMKEHHBIX TUTACTOB.

Metoabl. KOMIUIEKCHBIN MOAXOJ, BKJIIOYAIOIIMI aHAIU3 JIMTEPATYPHBIX HCTOYHUKOB IO
BOIPOCaM METAHOBBIJCIICHUSI U3 CONMKCHHBIX IUIACTOB B BBIPAOOTAHHOE MPOCTPAHCTBO JIaB, H
TEOPETUYECKHE NCCIICIOBAHUS BIMSHHS ITAPAMETPOB JIera3allii Ha KalnTaX METaHa.

Pe3yabTaThl. Pazpaborana maremarudeckass Mojelb (UIBTpAIlMM METaHa uyepe3 TOPHBIN
MAacCUB € y4€TOM CYMMAapHOT'O JICWCTBHS OCHOBHBIX HMCTOYHHUKOB Ta30BBLICICHHS. BBITIOTHEHO
MOJICTTMPOBAHUE BIHUSHUS PEKUMOB paOOTHI OJHON JeTa3allMOHHONW CKBAXXHHBI HA paclpe/ielicHHe
JABJICHUST W Ta30BBIJCIICHUS W3 TOPHOTO MAacCMBa B OOpYIICHHYIO 30HY BBIPAOOTaHHOTO
MIPOCTPAHCTBA.

Hayunasi HoBu3HA. YCTaHOBJICHBI aHAJTUTHYECKHUE 3aBUCUMOCTH, OMUCHIBAIOIINE TIPOIECCHI
JBI)KCHUS] METaHa Yepe3 pa3rpyKeHHBIA OPOAHBIN MACCHB MO/ ACHCTBUEM I'PAMCHTOB JIaBJICHHS .

IIpakTnyeckas 3HaYNMOCTb. [lonydeHHass MaTeMaTudecKasi MOJIeb TTO3BOJISET BHITIOJTHHUTH
OIICHKY pachpeseiicHUs] JaBJICHUS W Ta30BBUICICHUS B BBIPA0OTAHHOE TPOCTPAHCTBO IPHU
Jera3amnuy COMMDKEHHBIX TIACTOB.

KiroueBble €I0Ba: yeonvbHas waxma, GbleMOUHbIL Y4ACMOK, Oe2a3ayusi,; 0e2a3sayuoHHAas
CKBAJICUHA; Y2OTIbHBILL NAACT, CONUNCEHHbLE Y20IbHblE NIACMbL; MAMeMamuieckoe MooeIuposanue;
cKopocmb unompayuu; Kod3pouyuenm npoHuyaemMocmu 2OpHbIX Nopoo.
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Purpose. Modeling of processes of gas conditions formation in a goaf of a working area
during degassing of contiguous coal seams.

Methods. A complex approach including the analysis of literature sources on issues of the
methane release out of the contiguous coal seams into the goaf of longwall faces, and theoretical
investigations of the influence of the degassing parameters on methane removal.

Results. The mathematical model of methane filtration through a massif with account for
cumulative effect of the methane release main sources has been developed. The modeling of
influence of the operation modes of one methane drainage borehole on the pressure and gas release
distribution from the massif into the stowed goaf has been fulfilled.

Scientific novelty. Analytical dependences describing the processes of methane motion
through the dumped rock massif under the influence of pressure gradients have been established.

Practical value. The created mathematical model allows conducting the evaluation of
pressure and gas release distribution into the goaf during degassing of the contiguous coal seams.

Keywords: coal mine; working area; degassing; methane drainage borehole; coal seam;
contiguous coal seams; mathematical modeling; filtration rate; rock permeability coefficient.
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PARAMETERS OF FINE-SPRAYED WATER CONTAINMENT OF UNDERGROUND
FIRES

Heab. Pa3paborka MeToga pacdera mNapaMeTpoB JIOKAIM3AIWUA TOJ3EMHBIX TOXKapoB
pacnbUIEHHOW BOJIOM.

Metoabl. UccnenoBanue mpoliiecca UCIAPEHUs Karelb BOJBI B IMOTOKE MOXApHBIX ra3oB B
TOpHOM BbIpaOOTKeE.

Pesyabrarhl. [lomydeHbl 3aBUCUMOCTH Uil pacueTa HEOOXOIWMOM JOJM  BIArd,
MpuXosmieiics Ha 1 Kr cyxoro rasa, MaKCUMaJbHOTO YIEIHHOTO MAacCOBOT'O pPacxoja BOJHI,
MoJIaBaeMOi B 3aBecy, BPEMEHH HCHapeHus Kamiu U Kod(h(UIMEeHTa TETIONPOBOJAHOCTH CMECH
MO’KapHBIX TA30B U HarpeToro BOJSHOTO Mapa.

Hayuynas noBu3Ha. [IpemioxkeH MeToJ pacuera mapaMeTpoB HCHApPEHUs Kallld, BPEMEHU
WCTIapeHus U JAIbHOCTH YHOCA UCTIAPSIONICHCS KaIId BEHTUIISIIIUOHHBIM TIOTOKOM.

IIpakTuyeckass 3HAYMMOCTh. [loNlydeHHbIE 3aBUCHMOCTH TO3BOJSIOT  OMNPEIENAThH
napaMmeTpsl JOKATU3alliy 0KapOB HA aBApUUHOM Yy4acTKe TOPHOU BHIPAOOTKH.

KualoueBble cioBa: sokanuzayus; 600AHas 3aeeca; ouamemp Kaniu 600bl, UCNApeHue;
napooopazoeanue, memnepamypa NONCApHsIX 24308, IHMATbNUSL.

Purpose. Development of a method of calculating the parameters for fine-sprayed water
containment of the underground fires.
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Methods. Investigation of a process of water drops evaporation in fire plumes in a mine
working.

Results. The dependences have been obtained for calculating the required moisture fraction
per 1 kg of dry gas, the maximum specific mass flow rate of water fed into a curtain, the period of
water drop evaporation and the thermal conductivity coefficient of the mixture fire plumes and
heated water vapor.

Scientific novelty. The method has been proposed for calculating the parameters of water
drop evaporation, the evaporation period and the range of evaporating drop entrainment by the
ventilation flow.

Practical value. The obtained dependences allow determining the parameters for
containment of the fires in the accident area of the mine working.

Keywords: containment; water curtain; water drop diameter; evaporation; vapor
generation; fire gases temperature; enthalpy.
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ANALYSIS OF REGULATORY AND PROCEDURAL BASIS OF RISK ASSESSMENT OF
EMERGENCIES OCCURRENCE AT COAL INDUSTRY ENTERPRISES

Heab. Onpenenuts 3PPEKTUBHOCTh (DYHKIMOHUPYIOIIEH B HACTOSILEE BPEMsI CHUCTEMBI
aHalM3a ONAcHOCTEH M OLEHKH PHCKOB 4YpE3BbIYaWHBIX CUTyallMii Ha YIief0O0bIBAIOIIUX U
yriernepepadaThIBaIONNX TPEANPUATUSX.

Metoabl. IlpoBeneHbl aHann3 CTaTUCTHUECKUX JAHHBIX 10 aBapUUHOCTH, TpaBMaTH3My U
npodeccuoHaIbHBIM 3a00JIeBaHUSIM, WHGOPMALMOHHO-aHAIUTHYECKUE HCCIEIOBAHUS METO/0B
aHaJIM3a ONACHOCTEW M OLICHKH PUCKOB YPE3BbIYANHBIX CUTYAIUH.

PesyabraTsl. lccienoBanbl M MpoaHaIM3UPOBAHbl CYIIECTBYIOLIME IOAXOABI U METOJBI
o0OecrnievyeHrs NPOMBILIUIEHHON 0€30MacHOCTH B YroJbHOM OTPAaCiH, ONpPEAEieHbl CYIIECTBYIOLIUE
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po0JieMbl €€ HayYHO-METOJWYECKOTO0 COMPOBOXKIEHUS, IPEMAJIOKEHbl IYyTH PpEHIEHUS ATHX
npo0Jem.

Hayuynasi HoBu3HA. BriepBrie 060cHOBaHAa HEOOXOAMMOCTb KOPPEKTHPOBKH JICHCTBYIOIIETO
HOPMATHUBHO-IIPABOBOr0 oOO0ecreyeHnus Oe30IaCHOCTH B YTOJIBHOW MPOMBIIIJIEHHOCTH, a TaKke
pacIIMpeHusl HUCCIeOBaHUKH B OOJIACTH OLEHKM OPTaHU3allMOHHBIX PHUCKOB BO3HHUKHOBEHHS
Ype3BhIYANHBIX CUTYallMi U MOBBIIIEHUS YPOBHS UX HAYYHOI'O CONPOBOXKICHHUS.

IIpakTHyeckass 3Ha4uuMoCThb. [lo pe3ynbraramM IIPOBENECHHBIX HCCICNOBAHUN JaHBI
MpeIOKEHHs TI0 JajbHEeHIIeMy COBEpUICHCTBOBAHUIO HOPMATHBHO-METOJIMYECKOTO O0ecreueHus
IPOMBIIIJICHHOM 0€30MacHOCTH Ha YIJIe[0ObIBAIOIIMX U YrienepepadaThIBalOnuX MPEANpUsSTHIX
Honenkoit Hapoguoit PecriyOmuku.

Ki11oueBble cl10Ba: upesgviuaiinas cumyayus; y2neooovisaowue u yeienepepadbamuléaroujue
npeonpusmusl; aHau3 ONAcHOCMel; OYeHKA PUCKOS; Hapyuienue mpeOOo8aHull OXpawvl mpyod,
NPOMbLIUIEHHASA Oe30NACHOCb.

Purpose. To determine the effectiveness of the currently functioning system for hazard
analysis and risk assessment of emergencies at coal-mining and coal processing enterprises.

Methods. The analysis of statistical data on accident rate, injury rate and occupational
illnesses and the informational and analytical investigations of methods of hazard analysis and risk
assessment of emergencies have been fulfilled.

Results. The available approaches and methods of ensuring the industrial safety in the coal
industry have been researched and analyzed, the current problems with its scientific-methodological
support have been defined, the ways to resolve these problems have been proposed.

Scientific novelty. For the first time ever there has been provided a rationale for the necessity
to revise the current regulatory and legal ensuring of coal industry safety as well as to extend the
researches in the field of assessment of the organizational risks of emergencies occurrence and
improvement of their scientific support.

Practical value. Following the results of the conducted investigations the proposals have
been presented for further improvement of the regulatory and procedural provision of the industrial
safety at the coal-mining and coal processing enterprises of the Donetsk People’s Republic.

Keywords: emergency situation; coal-mining and coal processing enterprises; hazard
analysis; risk assessment; violation of labor safety requirements; industrial safety.
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VENTILATION OF ACCIDENT AREAS OF MINES AFTER SUDDEN COAL, ROCK
AND GAS OUTBURSTS
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Heab. UccnenoBanne 0cOOEHHOCTEHN MPOBETPUBAHUS ABAPUNHBIX YYaCTKOB YIOJbHBIX LIAXT
MocJie BHE3AMHbBIX BBIOPOCOB YIS, MOPOABI U Ta3a AJs BbIABIECHUS S()PEKTHUBHBIX CIOCOOOB U
cpencTB obecriedeHus 0€30MacHOCTH TOpHOCTAcaTeNiell MpH BEICHUM aBapHHO-CIIacaTeIbHBIX
pabor.

MeTtoanl. Mcrionb30BaH aHAIUTUUECKUN METOJ UCCIIEAOBAHMUS.

Pe3yabTaTbl. BpImonHeH aHanM3 COCTOSHUS W OCOOCHHOCTEM MPOBETPHBAHUSA IAaXT,
OIMACHBIX 0 BHE3AMHBIM BBIOpOCAM, JJI OIICHKH METOJOB M CPEICTB MPOBETPUBAHUS aBaPHITHBIX
yuacTkoB. [l opranusanuu 0e30macHOro MPOBETPUBAHUS M pa3ra30BaHUsl aBaApUNHBIX y4aCTKOB
MocJlie BHE3aMHBIX BBIOPOCOB MPEIIOKEHO HA KOMITBIOTEPHOW MOJENU BBHIMONHITH PACUEThI
HEOOXOAMMOT0 pacxo/a BO3/lyXa, ONpeAesATh HAIUYUE PEe3epPBOB MOJAaUYM BO3/AyXa Ha aBapUilHBIN
YUYaCTOK, a TaK)Ke MOPSAOK U CIIOCOOBI BBEJICHUS PE3€PBOB B JCHCTBHE.

Hayunas HoBu3Ha. HayuyHo oO0CHOBaHBI METO/bI OLIEHKM M yd€Ta MapaMeTpoB BbIOpoca
IIPU pacueTax pacxo/ia Bo3ayxa C UCIOJIb30BAHUEM NEPCOHAIBHBIX 3JIEKTPOHHBIX BEIYMCIUTEIbHBIX
MaIIyH.

IIpakTHyeckass 3HAYMMOCTb. PaccMOTpeH B NPaKTUYECKOW IJIOCKOCTH  BOIPOC
MIPOBETPUBAHUS aBAPUIHBIX YYACTKOB IIAXT U OTIEIBHBIX TOPHBIX BHIPAOOTOK IMOCJIE BHE3AIMHBIX
BBIOPOCOB YIJIs, IOPOJIbI U Ta3a IS obecrieueHus: 0e30MacHOCTU TOpHocmacaTeneil. Pe3ynbTarsl
UCCIIeIOBaHWd OyJIyT WCIONB30BaHBl TPU pa3paboTKe pEKOMEHAANHWK 110 TPOBETPUBAHHUIO
aBapUIHBIX YYAaCTKOB TIIOCJI€ BHE3alHBIX BBIOPOCOB YIS, MOPOABI W Ta3a NPU BEICHUU
ropHOCIacaTelbHbIX paboT Ha mraxTtax Jlonenkoit Hapomnoit PecyOmmkm.

Knruesvie cnoea: yeonvnas waxma, 20pHOCNACAMENbHAA CLYAHCOA; ABAPULIHBIL YUACMOK,
8He3anHwvle 8blOPOCHL Y2iisl, NOPOObLL U 2a3d, NPOBEMPUBAHUE ABAPULIHO20 YHACMKA .

Purpose. Investigation of special features of ventilating the accident areas of coal mines after
the sudden coal, rock and gas outbursts for identification of effective methods and means of
ensuring the safety of mine-rescuers during the carrying-out of emergency-rescue operations.

Methods. The analytical method of investigation has been applied.

Results. The analysis of the state and peculiarities of the ventilation has been fulfilled for
mines prone to sudden outbursts for evaluation of the methods and means of ventilation of the
accident areas. It has been proposed to use a computer simulation for calculations of the required air
consumption, determination of the available air feed reserves for the accident area as well as the
procedure and methods of getting these reserves utilized for organization of the safe ventilation and
degassing of the accident areas after the sudden outbursts.

Scientific novelty. The methods of evaluation and registration of the outburst parameters
applied for the air consumption calculations with the use of personal computers have been
scientifically substantiated.

Practical value. The problem of ventilation of the mine accident areas and certain mine
workings after the sudden coal, rock and gas outbursts has been considered in practice in order to
ensure the safety of the mine-rescuers. The results of the investigations will be used in development
of the recommendations for ventilation of the accident areas after the sudden coal, rock and gas
outbursts during carrying-out the mine-rescue operations in the mines of the Donetsk People’s
Republic.

Keywords: coal mine; mine-rescue service; accident area; sudden coal, rock and gas
outbursts; accident area ventilation.
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SUBSTANTIATION OF APPROACHES TO EVALUATION OF RESCUERS’ PERSONAL
PROTECTIVE EQUIPMENT EFFECTIVENESS

Heab. OGocHOBaHME MOAXOAOB K oOleHKe 3(G(GEKTUBHOCTH CPEACTB HHIWBUIYaIbHOU
3allUTHI CrIacaTese Ha MpUMepe 3aIIUTHBIX CBOMCTB OOEBOM OJICK/IbI MOKAPHOTO.

Metoasl. [Ipy pemeHnr NOCTAaBICHHBIX 3a7a4 MCHOJIb30BAHBI COBPEMEHHBIE METOMbI
UCCIICIOBaHMIA: aHaiIn3, 0000IIeHne U cucTeMaThu3anusi 00eBOM OEKIbI MOXKAPHOTO O YPOBHIO
3alUTHl crlacaTeslied ¢ y4eToM TaKCOHOMHMM AaHAaTOMO-TONOrpaduyeckux 30H Tejla YeJIOBEKa;
MCCIICIOBAaHMS 3aLIUTHBIX XapaKTEPUCTUK OOEBOW OJEKIbI TOKAPHOTO C IMOMOIIBIO COBPEMEHHBIX
TEXHUYECKUX CPENICTB U3MEPEHUI.

Pe3yabTarsl. PaccmoTpensl TpeboBaHHs K HEOOXOAMMOMY HaOOpy 3alllUTHBIX CBOMCTB
TKaHEH M K KOHCTPYKIIMU OOCBOM OACKIBI IMOKAPHOTO, KOTOPHIE YMEHBIIAT BO3JACHCTBUE
MEXaHUYECKUX, XUMHUUYECKHX U TeMIIePaTyPHBIX (PAKTOPOB C Y4ETOM XapakTepa U Tomorpaduu ux
BIUSHUS HAa aHATOMO-(YHKIMOHAJIbHBbIE OCOOEHHOCTH OpraHu3Ma. OTO IO3BOJSET IMPOBECTU
KOMILJIEKCHYIO CPAaBHUTENIbHYIO OL[EHKY KOMIUIEKTOB 00€BOI OIEKIbI TIOXKAPHOTO U3 Pa3HBIX BHUJIOB
TKaHEW M OLEHUTh HAJCKHOCTb KaXKAOW M3 HUX JJIS 3alUThl ONpPE/EJICHHON 30HbI. 3alluTa Tena
criacaTesisl pacCMaTpPUBAETCS KaK COBOKYITHOCTb 3alllUThI PA3JIMYHbIX 30H.

Hayunasi HoBusna. O60cHOBaHBI MOAXOABI K HU(epeHITnaNbHON OIEHKE CBOMCTB OOEBOM
OJIeX/IbI TI0’KAPHOT'0, IO3BOJISAIOLIUE IKCTPANOIUPOBATh MOIYYEHHBIE SKCIIEPUMEHTAIBHBIM IIyTEM
nokasarenu. Pa3paboraHa wuepapxus 3alllUTHBIX CBOWCTB OOEBOM OAEKIbl IOXXKAapHOIO B
3aBHCHMOCTH OT XapaKTepa BO3JCHCTBHS ONACHBIX W BPEAHBIX (PAKTOPOB NPU UYPE3BBIYANHBIX
CUTYaIUSX.

IIpakTHyeckass 3HAYMMOCTB. 3a CYET peaju3alMi 30HHOW 3alllUThl Tejla YelIOBeKa OT
KOMILJIEKCA BO3ACHCTBYIOUIMX (DAaKTOPOB BO3MOXHO YBEIMYHUTh CPOKM SKCIUTyaTalud OoeBoi
OJIEK/IbI TTI0KAPHOTO.

KiroueBble cJi0Ba: cpedcmea uHOUBUOYATLHOU 3auumbl; 00e8as 00exHcod NOANCAPHO2O0,
noxazamenu 3auumHbIX COUCME MAMEPUATIO8 U KOHCMPYKYUL, MKAHb, YPEe38bluyauHble CUMYayuu.
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Purpose. Substantiation of approaches to the effectiveness evaluation of the rescuers’
protective protective equipment exemplified by the protective characteristics of a firefighter turnout
gear.

Methods. The following contemporary methods of investigations have been applied in
solving the assigned tasks: analysis, generalization and systematization of the firefighter turnout
gear according to the level of protection of rescuers taking into account the taxonomy of anatomical
topographic zones of a human body; investigations of protective characteristics of the firefighter
turnout gear applying the modern measuring instruments.

Results. The requirements have been considered regarding to the obligatory set of protective
properties of fabrics and to the construction of the firefighter turnout gear which minimize the effect
of mechanical, chemical and thermal factors taking into account the character and topography of their
influence on the anatomical and functional particularities of an organism. This enables conducting a
complex comparative evaluation of the firefighter turnout gear outfits made of different kinds of
fabrics and evaluating the dependability of each of them for protection of a certain zone. The
protection of the rescuer’s body is considered to be a whole protection of different zones.

Scientific novelty. The approaches have been substantiated to the differential evaluation of
the firefighter turnout gear properties that allow extrapolating the experimentally obtained indices.
The hierarchy of the firefighter turnout gear protective properties has been developed depending on
the nature of the effect of hazardous and harmful factors in the emergencies.

Practical values. Due to realization of the zoning protection of a human body against the
complex of the affecting factors it is possible to increase the periods of use in service of the
firefighter turnout gear.

Keywords: personal protective equipment; firefighter turnout gear; protective properties
indices of materials and constructions; fabric; emergency situations.
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INFLUENCE OF MULTICOMPONENT SORBENTS COMPOSITION ON THEIR
SORPTION CAPACITY

Ieab. YcraHOBIIEHNE KOJUYECTBEHHON 3aBUCUMOCTU MEXIY COAECPKAHHMEM KOMIIOHEHTOB B
COCTaBe U COPOLIMOHHONW €MKOCTbIO COpPOEHTOB Ha OCHOBE JUIMHHOIUIAMEHHOI'O Ta30BOI0 YIIA,
KOTEJIbHOTO IIUTaka M JPEBECHBIX ONUJIOK [ BBIOOpAa MaTepUANIOB C  YIYYIIEHHBIMH
COpPOIIMOHHBIMH CBOHCTBAMHU.

Metoabl. ['paBuMeTpuuecKkii MeTOa OIpeneieHus COpPOLMOHHONW €MKOCTH MaTepuasoB.
CuMIuiekc-peneTyaTelii  METOA — IUIAHMPOBAaHUS — SKCIepuMeHTa.  ['paduueckumii  meron
MIPEJICTaBJICHUS PE3yJIbTaTOB B BUJE JUArpaMMbl U KOHLIEHTPALMOHHOTO TPEYTrOJbHHKA «COCTaB-
CBOHCTBO.

Pe3yabTaThl. Onpenenena COpOIIMOHHAS E€MKOCTh o OeH30Ty o0pasIoB
JUIMHHOIUTAMEHHOI'O ra30BOro yris, KorenbHOro muiaka ¢paxkmuu 0,315...0,5 MM U apeBecHbIX
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ONMMJIOK XBOMHBIX MOPOJ (pakmuu 2...3 MM, UX JBYX- U TPEXKOMIIOHEHTHBIX cMeceil. [IpoBepena
Ha aJIeKBaTHOCTh MaTeMaTH4eckas MOJeNb B BHUJAE IMOJMHOMA HEMOJIHOTO0 TPEThEero MOpsJIKa.
[TocTpoens! nuarpaMMa BKJaJa COCTABISIONIMX IOJMHOMA B PACUETHOE 3HAYCHHE COPOIMOHHOU
E€MKOCTH, a TaK)Xe TPEyrojbHas JAMarpaMMa «COCTaB-CBOMCTBO» M MPOEKIMH HU30JIMHHUIA PaBHOTO
YPOBHS COPOITMOHHOW €MKOCTH HCCIIEAYEMBIX COCTABOB.

Hayuynass HoBH3Ha. BriepBbie yCTaHOBJIEHa 3aBHCUMOCTh COPOIIMOHHOHW €MKOCTH TIO
66H30Hy OT COCTaBa JIBYX- U TPCXKOMIIOHCHTHBIX cMeced Ha OCHOBE JJIMHHOIINIAMEHHOI'O I'a30BOI'0
yTJIs, KOTEJTBHOTO IIIaKa M JPEBECHBIX OMWIOK. [locTpoeHa moJuHOMUATBHAS MOJIENb HETIOIHOTO
TPETbETO0 TOpSAKAa [UIsl pacueTa pPAMOHAIBHOTO KOMIIOHEHTHOTO COCTaBa COpPOCHTOB W
MUHUMHU3ALIUU TPeOyeMOro KOJIMYeCTBa SKCIIEPUMEHTOB.

IIpakTHyeckass 3HAYUMOCTD. Pe3ynbTaThl MCCIENOBAaHUN MOTYT OBITH UCHOJB30BAHBI MIPH
MOJIYYCHUH KOPPEISAIMOHHBIX 3aBHCHUMOCTEH «KOMIIOHEHTHBIH COCTaB — CBOMCTBO» C IIEJBIO
ONTHMHU3ALMU PELENnTyp COpOEHTOB, MPEAHA3HAUEHHBIX HJS JIOKATU3allUUd 30H aBapUHHBIX
MPOJIMBOB XMUMHUYECKM OIMACHBIX BemiecTB. llocTpoeHHass TpeyrojbpHas JguarpaMma «COCTaB-
CBOICTBO» MO3BOJISIET MPOTHO3UPOBATh COPOLIMOHHYIO EMKOCTh COPOEHTOB MpPH JIFOOOM 33JJaHHOM
COOTHOIIEHUH KOMIIOHEHTOB, YTO IIEPCIEKTUBHO IIPU PEIICHUU BOIIPOCA IIOIYYEHUSA IPHUPOIHBIX
COpOEHTOB ¢ TpeOyeMbIMU CBOMCTBAMHU. 3a CYET HCIOJb30BAHUS YHUCICHHOTO MOJAETUPOBAHUS
1IeJICBON (DYHKITUH IOCTHTACTCSI COKPAIICHHE BPEMEHH dKCTICPUMEHTAILHBIX UCCIICIOBAHMIM.

KiaoueBble cj1oBa: duaepamma ((COCWZGG"C@OTZCI’HGO»; mamemamudecKas Moaeﬂb,'
MHO20KOMNOHEHMHbLE CMECU; NOTUHOM,; NPUPOOHbILL COPOEHM,; COPOYUOHHAS eMKOCD.

Purpose. Establishing of a numerical relationship between the content of components in a
composition and the sorption capacity of the sorbents based on long-flame gas coal, boiler slag and
sawdust for selection of the materials with improved sorptive characteristics.

Methods. Gravimetric method of determination of the sorption capacity of materials.
Simplex-lattice method of the experiment planning. Graphic method of presenting the results in the
form of a diagram and a “composition-characteristic” concentration triangle.

Results. The benzene sorption capacity of samples of long-flame gas coal, boiler slag with
fraction of 0.315...0.5 mm and coniferous sawdust with fraction of 2...3 mm, their two- and three-
component mixtures has been determined. The adequacy has been verified for the mathematical
model in the form of the non-complete tertiary polynomial. There have been plotted the diagram of
the polynomial components input into the sorption capacity expected value, the “composition-
characteristic” triangle diagram and the projections of equal level isolines of the sorption capacity
of the investigated compositions.

Scientific novelty. The dependence of the benzene sorption capacity on the composition of
the two- and three-component mixtures based on long-flame gas coal, boiler slag and sawdust has
been established for the first time. The non-complete tertiary polynomial model has been plotted for
calculation of the rational component composition of the sorbents and minimization of the required
number of the experiments.

Practical value. The investigation results may be applied in derivation of the “component
composition-characteristic” correlation dependences with the purpose to optimize the formulae of
the sorbents designed for containment of the zones of accident spillages of chemically hazardous
substances. The plotted “composition-characteristic” triangle diagram makes it possible to predict
the sorption capacity of the sorbents with any given ratio of the components which is promising for
solution of the problem with the natural sorbents production with required characteristics. Due to
the application of the objective function numerical modeling the duration of the experimental
investigations has been reduced.

Keywords: “composition-characteristic” diagram; mathematical model; multicomponent
mixtures; polynomial; natural sorbent; sorption capacity.



Banepuii Bacunvesuu Illanosanos, o-p xum. Hayx, npo@., 3as. kag.;

e-mail: wwshapovalov@gmail.com;

FOnus Hukonaesna I'annosa, kano. xum. nayk, ooy.; e-mail: gannovaj@mail.ru;

Tamapa Buxmoposna Illanosanosa, cm. npen.; e-mail: tv-sh-lova@mail.ru;

Anuna Anamonvesna bepecmosasn, cm. npen.; e-mail: berestova865@gmail.com
Tocyoapcmeennoe oopazosamenvroe yupericoeHue 8blculeco U NpophecCUOHAIbHO20 00PA308aAHUSL
«/[oneyKuii HAYUOHATILHBIL MEXHUYECKUL YHUBEPCUMEN)

283001, [Honeyx, yn. Apmema, 58. Ten. (+38 062) 301-03-09

AJICOPBEHTBI JUOKCHUJIA CEPbI HA OCHOBE CaO " CaCQOg3,
AKTUBUPOBAHHBIX HUTPATOM JIMTUA

Valery Vasilyevich Shapovalov, Dr. Sci. (Chem.), professor, department chair;

e-mail: wwshapovalov@gmail.com;

Yulia Nikolayevna Gannova, Cand. Sci. (Chem.), associate professor; e-mail: gannovaj@mail.ru;
Tamara Viktorovna Shapovalova, senior lecturer; e-mail: tv-sh-lova@mail.ru;

Alina Anatolyevna Berestovaya, senior lecturer; e-mail: berestova865@gmail.com

The State Educational Institution of Higher Occupational Education

“Donetsk National Technical University”

283001, Donetsk, 58, ulitsa Artyoma. Phone: (+38 062) 301-03-09

SORBENTS OF SULPHUR DIOXIDE BASED ON CaO AND CaCO3; ACTIVATED

BY LITHIUM NITRATE

Heas. [TonydeHrne BHICOKOAKTHBHBIX XEMOCOPOEHTOB JIMOKCHJA CEphl HA OCHOBE OKCHJA U
KapOoHaTa KaJbIUs.

Metoabl. [IuddepeHunanbHO-TEpPMUYECKUNA aHANIW3 JUISI  ONPEICJICHUS TeMIepaTyp
B3aMIMOJICHCTBHSI aKTHBATOPa ¢ COCMMHEHUSAMU Kajiblusa u cucteM ¢ SOz; UK-criekrpockornus yis
ompezeNieHus] KaYeCTBEHHOTO COCTaBa MPOIYKTOB PEAKIUH.

Pe3yabTaThl. BoisBieHa »S()(EKTHBHOCTH TOTIIOMICHUS JUOKCHIA CEPhl OKCHIOM U
KapOOHATOM KaJbIlHsl, NPONUTAHHBIX HUTPATOM JIUTUS B KayeCTBE aKTUBATOpa. Y CTAHOBJICHBI
Temreparypbl Hadana B3aumoeicTBus cucteM LiNO3—CaCOgs, LINO3—CaO ¢ auokcumaom cepbl.

HayuyHnasi HoBu3Ha. BriepBrie ycTaHOBIEHO, 4TO HUTpAT JUTHsA LiNO3 — MOIIHBIN aKTUBATOP
nporeccoB B3aumogeictBuss SO, ¢ CaCOz u CaO. Dddekr akTuBanmu 0OOYCIOBICH MaJbIM
pa3mepoM HoHa Li’ U ero BHICOKOH MOABIAKHOCTBIO. JInddysus Li* B kpucTammmyeckue pemerky
CaCO; m CaO BbI3BIBaCT WX Pa3yHOPSIOYCHHE W TOBBIIICHWE PEAKIMOHHOW CIIOCOOHOCTH.
BrnepBrie ycTaHOBIIEHO, 4TO akTHBUpPYOMUA dpdext HutpaTta mutus B peakiusax CaCOsz u CaO ¢
SO, mposiBisercs nipu TemmepaTtype ~ 200...450 °C u 00yCIOBIEH YCTOWYMBOCTHIO aTroma N*
HutpaT-uoHa B LiNO3 mpu 370l ke TemriepaType K BOCCTaHOBJICHUIO COCTUHEHUSMH CEpPbI S* s
SO,. Ilpu Temnepatype Boime 450 °C SO, BoccTaHaBIMBaeT B aKTHUBATOpE. HA MEPBOM cTaauu

Hutpart-uoH NO,; no nurput-uona NO, u nanee no N, u okcumpa mutus LiO, 4ro BBIBOIUT

aKTHUBATOP U3 aKTUBHON (hOPMBI.

IIpakTHyeckasi 3HAYUMOCTb. J[aHHBIC 00 AKTHUBHPYIOLIEH CITIOCOOHOCTH COCTUHEHUH JINTHUS
B nporeccax BzaumoaeictBus CaCOsz u CaO ¢ SOz MOTyT Ci1y>kKuTh 6a30i 111 pa3pabOTKU HOBOTO
KJlacca COpPOCHTOB Ha OCHOBE COCIUWHEHHWH KalbIUsl, AKTHBHUPOBAHHBIX COJSMHU IIEIOYHBIX
METaJUIOB.

KiroueBble ¢JI0Ba: Ouoxcuo cepvl; OKCUO Kaibyus; KapOOHam Kalvbyus, HUMPAm Jumusi;
xemocopoyus; akmueayus npoyeccad.

Purpose. Generation of the highly active sulphur dioxide chemisorbents based on calcium
oxide and calcium carbonate.

Methods. Differential thermal analysis for detecting the temperatures of interaction of an
activator with the calcium compounds and interaction of the systems with SO,; infrared
spectroscopy for identifying the quality profile of reaction products.
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Results. There has been detected the sulphur dioxide effective sorption by calcium oxide
and calcium carbonate impregnated by lithium nitrate acting as the activator. The temperatures of
the interaction onset of LINO3;—CaCOs and LiNO3;—CaO systems with sulphur dioxide have been
established.

Scientific novelty. It has been established for the first time that lithium nitrate (LINO3) is the
powerful activator of the interaction processes of SO, with CaCO3 and CaO. The activation effect is
provided by the small size of Li* ion and its high mobility. The Li" diffusion into CaCO3 and CaO
crystal lattices causes their disorder and increase in the reactivity. It has been registered for the first
time that the lithium nitrate activating effect in reactions of CaCO3 and CaO with SO, manifests
itself at the temperatures of ~ 200...450 °C and it is determined by N*° nitrate ion atom stability in
LiNO; to the recovery by S** sulphur compounds in SO, compounds at the same temperature. At the
temperature over 450 °C SO, recovers in the activator: the nitrate ion into the nitrite ion at the first
stage and further on it is the recovery up to N, and lithium oxide (Li,O) which extricates the
activator out of the active form.

Practical value. The data on activating capability of lithium compounds in the interaction
processes of CaCO3; and CaO with SO, may serve as a basis for development of a new class of
sorbents based on calcium compounds activated by alkali salts.

Keywords: sulphur dioxide; calcium oxide; calcium carbonate; calcium nitrate;
chemisorption; process activation.

Pycnan Cepzeesuu Inemeneuxuit, cm. nayy. comp., €-mail: zoloto-russland@yandex.ru;
J0606b Anexceesna 3oopwuk, cm. nayy. comp.; e-mail: 0szd_niigd_l@mail.ru
T'ocyoapcmeennbiii HayuHO-UCCIE008AMENLCKULL UHCMUMYN 20PHOCNACAMENbHO20 0eild,
nodcapHou bezonacHocmu u 2paxcoanckou 3awumaol « Pecnupamop» MY4C /[HP

283048, Jloneyx, yn. Apmema, 157. Ten.(+38 062) 332-78-45

PA3PABOTKA OBBEMHOI'O METOJA AHAJIU3A IO JIOTUTEJIEM COPBEHTOB
JANOKCUIA YIJIEPOOA

Ruslan Sergeyevich Pletenetskiy, senior scientific associate; e-mail: zoloto-russland@yandex.ru;
Lyubov Alekseyevna Zborshchik, senior scientific associate; e-mail: oszd_niigd_1@mail.ru

The “Respirator” State Scientific Research Institute of Mine-rescue Work,

Fire Safety and Civil Protection of the MChS DPR

283048, Donetsk, 157, ulitsa Artyoma. Phone: (+38 062) 332-78-45

DEVELOPMENT OF VOLUMETRIC METHOD OF ANALYSIS OF CARBON DIOXIDE
SORBENTS

Heas. MccnenoBaTth mporiecchl MaccooOMeHa MpH aHalIn3e COPOCHTOB IHOKCHIA YTIIepo/a,
MPUMEHSEMBIX B IBIXaTELHON anmapaTrype, 00bEMHBIM METOIOM.

MeToabl. DKCIIEpPUMEHTAIBHBIC M PACUCTHBIC METOJIbI HCCIICTOBAHUH.

Pe3yabTaTsl. [lonydeHHbIE SMIUPUUYECKHE TaHHBIE TTO3BOJIMIH OMPEAEIUTh HEOOXOAUMYIO
MacCy HaBECKH COpPOCHTA, CIIYYalHYI0 H CHCTEMATHYECKYIO IMOTPEITHOCTH U3MEPEHHH 00bEMHBIM
MeToI0M aHanu3a. [IpoBeneHHbIE CpaBHUTENBHBIE UCCIEA0BAHUS 00BEMHOTO U MAHOMETPHUYECKOTO
METO/IOB aHaJIN3a MOATBEPKIAIOT JOCTOBEPHOCTH PE3yJIHTATOB.

Hayunass HoBu3Ha. OOOCHOBaHBI pe3yNbTaThl HCCIIENOBaHHUI, KOTOpPbIE MPHUHATHI MPHU
pa3paboTKe METOIUKN 00BEMHOTO METO/1a aHAIHM3A MTOTTIOTUTEICH.

IIpakTHyeckass 3HAYMMOCTBH. [lOJydeHHBIE pPE3yJbTAThl HCCICAOBAHUN  TTO3BOJIIIIN
pa3paboTaTh METOAMKY aHalu3a COpPOEHTOB [HWOKCHIA Yyriepona OOBbEMHBIM METOIOM, 4YTO
MIO3BOJIUT TTOBBICUTH O€30MTACHOCTH Pa0OOT MPH ONpPENEICHUH KayecTBa COpOCHTa, MPUMEHSIEMOTO B
JBIXaTeNbHBIX amlmnaparax.
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KurwueBble ciioBa: copboenm; Ouoxkcuo yanepooa; ObixamenbHbli annapam; pecnupamop;
U3BECMKOBbIIL  XUMUYECKULl NO2IOMUMENb, MACCO8Asl OO0, XUMUYECKU CBA3AHHLIL OUOKCUO
yenepooa.

Purpose. To investigate the mass exchange processes proceeding during the analysis of the
carbon dioxide sorbents used in the breathing apparatus applying the volumetric method.

Methods. Experimental and calculation methods of investigations.

Results. The obtained empirical data have made it possible to determine the required sample
weight of the sorbent, the random and systematic errors of measuring applying the volumetric
method of analysis. The conducted comparative investigations of the volumetric and manometric
methods of analysis have confirmed the validity of results.

Scientific novelty. The results of investigations that formed the basis for the development of
the volumetric method of analysis of the sorbents have been substantiated.

Practical value. Based on the obtained results of the investigations the methodology of the
carbon dioxide sorbents analysis by the volumetric method has been developed enabling the
improvement of the labor safety during the quality test of the sorbent used in the breathing
apparatuses.

Keywords: sorbent; carbon dioxide; breathing apparatus; respirator; chemical lime
sorbent; mass fraction; chemically bound carbon dioxide.



