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COST-EFFECTIVENESS OF THE GAS AND SMOKE PROTECTION SERVICE OF THE MINISTRY
OF THE DONETSK PEOPLE’S REPUBLIC FOR CIVIL DEFENCE, EMERGENCIES AND ELIMINATION
OF CONSEQUENCES OF NATURAL DISASTERS

Hean. Omnenka 3()(GEKTUBHOCTH AEATETHLHOCTH Ta30]bIMO3AIMUTHON CIIYXKOBl TOYXapHO-CITacaTeIbHBIX
MoIpa3IeNieH i, pa3paboTKa METOIUKH €€ pacdeTa.

Metoanka. Ha ocHOBaHMM METOJOJIOTHH pacuyeTa 3KOHOMHUYECKUX MOTEPh OT CMEPTHOCTH, 3a00JIEBACMOCTH
1 WHBAJHIW3AIMHA HACENeHHWS pa3paboTaHa METOAWKA pacdera NMPeNOTBPAIICHHOTO ymiepOa BCIECACTBHE CIIACCHUS
JII0JIEH Ha ToXape.

PesynbraTel. [lomydeHa MeToanMka pacdyera 3KOHOMHUYECKOH AS(PQGCKTUBHOCTH MACATEIBHOCTH IOXKaApPHO-
CracaTeNIbHBIX MMOJIPa3/ICICHUMN, B TOM YHCIIC U ra30IbIMO3AIIUTHON CITyXKOBI.

Hayunasi HoBu3Ha. B pabote mcmons3oBaH MeTO pacyera ymiepba OT rHOenn M TpaBMHPOBAHUS JIOACH Ha
okKape MpHu ONpeACIICHHHA BUPTYaabHON NMPUOBLTN OT CIIACCHUS JIFOJICH.

IIpakTHyeckasi 3HAYHMOCTH. METOAMKA WKCIIONB30BAHA MPH pPacdyeTe SKOHOMHYCCKOW 3((HEKTUBHOCTH
JIeATEITPHOCTH Tra30ApIMO3auTHOMN ciry:x061 MUC JITHP 3a 2017...2018 rT.

KuaroueBble ciioBa: noowcap; yuwepb, coyuanvhvill yujepd,; npedomspaeHHulil yuepo, Koauiecmeo nocubuux;
KOIUYeCm80 CNACEHHbIX, 2a300bIMO3AUWUMHAS CYHCOA, IKOHOMUYECKAsL IPHeKmuUeHoCme.

Purpose. Evaluation of the effectiveness of activity of the gas and smoke protection service of the fire and
rescue subdivisions, development of methodology of its calculation.

Methodology. On the basis of the calculation methodology of the economic cost of mortality, sick rate and
invalidization of the population the calculation methodology of the averted harm due to the human rescue in a fire has
been developed.

Results. The calculation methodology of the cost-effectiveness of the activity of the fire and rescue
subdivisions has been obtained as well as that one of the gas and smoke protection service.

Scientific novelty. In the work the method for calculation of the damage due to the loss of life and
traumatizing of people in a fire has been applied during determination of the virtual profit from the human rescue.

Practical value. The methodology has been applied for the calculation of the cost-effectiveness of the activity
of the gas and smoke protection service of the MChS DPR in the years 2017...2018.

Keywords: damage; social harm; averted harm; death toll; gas and smoke protection service; cost-
effectiveness.
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MODELING OF PROCESSES IN A REGENERATIVE CARTRIDGE

OF A BREATHING APPARATUS, CHEMICAL OXYGEN TYPE

Heas. PazpaboTka MaTeMaTHYeCKOM MOJEIHM MpoIecca TEIUIOOOMEHAa B PEreHEPATHBHOM IAaTPOHE
pecrmpaTopa ¢ XWMHYECKH CBSI3aHHBIM KHCJIOPOAOM ISl HCCIIEAOBAaHHMS BO3MOXKHOTO YBEIMYCHHS pecypca ero
3alUTHOTO JEHCTBHUSL.

Metoanka. MatemaTHueckoe MOJEIMPOBAaHUE IMPoliecca TEIJIONEPeHoca Mpu ABMKCHUU BO3AYIIHOW CMECH
Yepe3 pereHepaTUBHBIA MATPOH C PaJualbHBIM HANpPaBICHUEM M PACIIONIOKEHHEM KHCIOPOJCOICPIKAIIEro MPOAYyKTa B
CerMeHTax.

PesyabraTbl.  Teopernuecku  HOATBEP)KIEHAa  BO3MOXKHOCTh  CHHJKEHHMSI  YPOBHSI  «CIIEKaHHS»
KHCJIOPOACOAEPIKAIEr0 BEIIeCTBA M YBEIWYCHHWS BPEMCHHM 3allUTHOTO JEHCTBHS pEreHepaTHBHOTO MaTpoHA
pecrmpaTopa ¢ XHMHUYECKH CBSI3aHHBIM KHCIIOPOIOM.

Hayuynas HoBH3HA. Brepeie paspaboTaHa MareMaTHyecKas MOJCIb TEIUIOOOMEHHBIX IPOIECCOB
B PETEHEPATUBHOM NATPOHE C pagUalbHBIM HAMpPaBICHWEM [BI)KCHHS BO3IYNIHOH CMECH, KOTOpas MO3BOJISIET
YCTaHOBHUTH pa3lW4Me B TNPOTEKAHNH PETEHEPATHBHBIX IPOIECCOB B 3aBHCHMOCTH OT HAIPAaBICHUS JBIKCHHS
BO3JIYILIHOTO MOTOKA.

IIpakTHyeckasi 3HAYUMOCTH. V3MCHEHHE HANpPAaBJICHUS JBUXKCHUSA Ta30BO3AYIIHOW CMECH OT OOJBIIEro
IUaMeTpa pereHepaTHBHOTO MaTPOHA K MEHBIIEMY MO3BOJISIET YBEIUYHUTH BPEMS 3alIUTHOTO IEHCTBHS PECITUPATOPOB C
XUMHUUYECKH CBSI3aHHBIM KHCJIOPOJIOM, MPEIOTBpAIIasi MPOLECC «CIEKaHUsD KUCIOPOACOAEPKAILLETO MPOIYKTa, a TaKKe
OIICHUTh BO3MOXXHOCTh YMEHBIICHUS KOJMYECTBA JAHHOTO MPOAYKTa IPH HOPMHPOBAHHOM pecypce padoThI
pecrmpaTopa.

KiroueBble c10Ba: 3awuma opeanos ObiXaHus, pecnupamop, XUMu4ecku C8A3aAHHbIN KUCI0POO, peceHepayusl,;
MENIONePeHoc; 8peMs 3auUMHO20 OelUCmeusl;, pecypc.

Purpose. Development of a mathematical model of the heat exchange process in the regenerative cartridge of
the breathing apparatus, chemical oxygen type, for investigation of the potential enhancement of its protection resource.

Methodology. The mathematical modeling of the heat transfer process during the air mixture movement through the
regenerative cartridge with the radial direction and arrangement of the oxygen-containing product in segments.

Results. The possibility of reducing the level of “sintering” of the oxygen-containing substance and increasing the
duration of the regenerative cartridge of the breathing apparatus, chemical oxygen type, has been theoretically proven.

Scientific novelty. The mathematical model of the heat transfer processes in the regenerative cartridge with the
radial direction of the air mixture movement has been developed for the first time that allows determining the difference in
behavior of the regenerative processes depending on the direction of the air-flow movement.

Practical value. Changing the direction of the gas-and-air mixture movement from the bigger diameter of the
regenerative cartridge to the smaller one allows increasing the duration of the breathing apparatuses, chemical oxygen type,
preventing the “sintering” process of the oxygen-containing product as well as evaluating the possibility to reduce the
quantity of this product during the standardized service life of the breathing apparatus.

Keywords: protection of respiratory organs, breathing apparatus; chemical oxygen; regeneration; heat
transfer, duration; resource.
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EXPERIMENTAL AND ANALYTICAL DETERMINATION OF DIFFUSION COEFFICIENTS IN COAL
BY METHANE RELEASE RATE

Hean. Onpenencane K03GGUIUCHTOB TUPPY3UH B YACTHLAX YIS HA Pa3HBIX CTAIUSIX UCTCUCHUS U3 HErO
METaHa T0CJIe OOHAKCHHUS TUIACTA.

MeToabl. DKCIEpUMEHTALHBIE HCCIIEJOBaHHUS B J1a0OpaTOPHBIX YCJIOBUSAX M 00paboTKa pe3ylbTaToB
aHAJMTUYECKHUX UCCIICIOBAHHN.

PesynbTaThl. [loyueHBl 3aBHCHMOCTH CKOPOCTH HCTCYCHHUS METaHa U3 YIJs BO BPEMCHH OT MOMCHTA
HaJajla ero Jerasalldd, BbIYHCICHBI KodQdumueHTs aud¢y3un Ha pa3HBIX dTamax Jera3aldd JUIsl yris Ioiacta ks
mraxtel «KoMMyHapckasy».

Hayunas HoBH3Ha. /[0Ka3aHa BO3MOXXHOCTh TEOPETHYCCKOTO omperencHus Kodh(uuueHToB nuddys3uu
MeTaHa B yIIIsiX HA OCHOBE YKCIEPUMEHTAIBHBIX JAHHBIX KHHETHKH €ro JecOpOLMH U3 YacTHUI[ YIJisl Pa3HbIX pa3MepoB
U Mapok.

IpakTuyeckas meHHOCTH. HalineHHele pacueToM kKod(pduuueHTh nuddy3un MeTaHa HCIOIB3YIOT HPU
pacueTax CKIOHHOCTH YIJIeH K CaMOBO3TOPAHHIO.

KuroueBble ciioBa: koagguyuenm ouppysuu, unKyOayuouHull nepuod; 0ecopoyus mMemana, CKIOHHOCHb
K CamoB80320panuio; y2oib.

Purpose. Determination of the diffusion coefficients in the particles of coal at the different stages
of the methane release from it after the seam outcrop.

Methodology. Experimental investigations in the laboratory conditions and processing of the results
of the analytical investigations.

Results. The dependences of the velocity of the methane release from coal during the time from the beginning
of its degassing have been obtained, the diffusion coefficients at different stages of degassing have been calculated
for coal of the k5 seam of the “Kommunarskaya” coal mine.

Scientific novelty. The possibility of the theoretical determination of the methane diffusion coefficients in coal
on the basis of the experimental data of kinetics of the methane desorption from the coal particles of different sizes
and ranks has been proven.

Practical value. The methane diffusion coefficients obtained by the calculation are used in the calculations
of coal liability to spontaneous combustion.

Keywords: diffusion coefficient, incubation period; methane desorption; liability to spontaneous combustion.
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PARAMETERS OF MEANS FOR DRAFTING WATER

FROM A FIRE-IRRIGATION PIPELINE

Heab. PacueT pacxomHOW XapaKTCPUCTUKH, IApaMETPOB CBEPJICHUS TPYyOONpPOBOJIA, TE€PMETHYHOCTH
YILIOTHEHHUS, 3araca NpOYHOCTH KPIOKa.

Metoabl. AHAJIUTHYECKHE METOIbl pacdeTa MapaMeTpoB CBEpIICHUS TPyOONpOBOJAA, TIE€PMETHYHOCTH
VIUIOTHCHHUS MEXIy CPEICTBOM 3a00pa BOABI M TPYOOMPOBOIOM, 3amaca MPOYHOCTH KPIOKA, AHATMTUYCCKUE
1 9KCIIEPUMEHTAIbHBIE METO/IbI PACUETA PACXOJHOM XapaKTEPUCTUKH.

Pesyabrarsl. [lonydeHbl YMCICHHBIE 3HAYCHUSI OCEBOM CHIIBI pe3aHHsl CBEpJia, KPYTSIIEr0o MOMEHTa CBepJa,
KOHTaKTHOTO JIABJICHUSI Ha YIUIOTHUTEINb, 3araca MPOYHOCTH KPIOKA, PACXOIHON XapaKTePUCTHUKH CUCTEMbI «CTBOJ —
MOXKAPHBIA PYKaB — CPEICTBO 3a00pa BOJBIY.

Hayunas HoBu3HA. [Toka3aHo, YTO YCIOBUS KOMIAKTHOCTH U MHHUMAIILHOW MacChl CPEJICTBA 3a00pa BOJBI U3
[OXKAPHO-OPOCUTENILHOTO TPYOOIPOBOJA HE TMO3BOJSIOT aHATMTHUYECKH PACCUUTATh DPACXOJHYIO XapaKTePUCTHKY
CHCTEMBI «CTBOJI — HOXKapHBIA PyKaB — CPEACTBO 3a00pa BOJbI» H3-32 B3aWMOBJIHSHHS MECTHBIX COMPOTHUBICHHM.
[IpemioxkeHO CYyMMapHYIO PACXOIHYIO XapaKTePHCTHUKY «CTBOJ — TMOXApPHBIA PYKaB — CPEACTBO 3a00pa BOIBI»
HAXOJMTh AHAINTHYECKH, a PACXOIHYI0 XapaKTepUCTHKY IPOTOYHOW dYacTH cpeictBa 3abopa BOIbl —
9KCICPUMCHTANBHO. [Ipy 3TOM pPacXOJHYIO XapaKTEPUCTHKY CHCTEMBI «CTBOJ — MOXKAPHBIA pyKaB — CPEICTBO 3abopa
BOJBI» TPEAJIOKCHO HAXOIWTh IMYTEM CYMMHPOBAHUS PACXOIHBIX XAPAKTCPUCTHK, MOJYYCHHBIX aHATHTUYCCKUM
1 9KCIIEPUMEHTAIBHBIM [Ty TEM.

IIpakTHyeckas 3HAYAMOCTD. [10JTydeHHBIC PE3yIbTATHl MOTYT OBITH UCIIOJIE30BAHBI JIJISl COBEPIICHCTBOBAHUS
CpEICTB 3a00pa BOJBI.

KuoueBble ciaoBa: cpedcmeo 3a60pa 600vl, mMpyOOnpoeood, pacuem NApaAMempos pe3aHusi;, pPacxooHds
Xapaxmepucmuka, 3anac npo4HOCmu Kplokd.

Purpose. Calculation of metering characteristic, parameters of drilling the pipeline, leaktightness of a sealer,
safety margin of a hook.

Methods. Analytical methods of computation of the parameters for drilling the pipeline, the leaktightness
of a sealer between the drafting means and the pipeline, the safety margin of the hook, analytical and experimental
methods of computation of the metering characteristic.

Results. The numerical values of the axial cutting force of the drill, the drill torque, the contact pressure
on the sealer, the safety margin of the hook, the metering characteristic of the “nozzle — fire hose — drafting means”
system have been obtained.

Scientific novelty. It has been demonstrated that the conditions of the compactness and minimum mass of the
drafting means do not permit to calculate analytically the metering characteristic “nozzle — fire hose — drafting means”
system due to the mutual influence of the local resistances. It has been suggested to determine the total metering
characteristic of the “nozzle — fire hose — drafting means” system analytically and to find the metering characteristic
of the flow passage of the drafting means experimentally. At that, the metering characteristic of the “nozzle — fire
hose —drafting means” system has been proposed to be determined by summation of the metering characteristics
obtained in the analytical and experimental ways.

Practical value. The obtained results may be used to improve the drafting means.

Keywords: drafting means, pipeline; computation of cutting parameters; metering characteristic, safety
margin of the hook.
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DISTRIBUTION OF SURFACE MOISTURE IN COAL PARTICLES

Hean. KonnyecTBeHHast OLEHKa yJEIbHON TMOBEPXHOCTH U TPAHYJIOMETPUYECKOTO COCTaBa YIiieH pa3iuyHOM
CTaIuu MeTaMOp(H3Ma U UX BIUSHUE HA MPOLECC MOTIONICHSI BHEIIHEH BIIATH.

Mertoauka. AHATUTHYECKNE W JKCIICPUMEHTAJIBHBIC HCCICAOBAHMS IMOKa3aTele MOPHCTOCTH YaCTHI[ YT,
BIHSTFOIIMX Ha MIPOIECC MOTJIOMICHSI BHEITHEH BIIATH.

Pe3yabraTsl. [IpoBegeHa KonnyecTBEHHAs! OLEHKA YIEJIbHON MOBEPXHOCTH U IPaHyJIOMETPUUECKOTO COCTaBa
yried pas3audHoON cTaauu MeTamMopdu3Ma M MX BIHMSHHE Ha TPOIECC TMOTJIONICHHWS BHENTHEW Biard. YcCTaHOBIIEHA
aHATNTHYECKAs] 3aBHUCHMOCTh YICIHHOH ITOBEPXHOCTH (PaKIMK YTl Pa3TUdHOW CTagul MeTamopdmsma oT X
nmuamerpa. [IpencrapneHsl rpaduyeckue 3aBHCUMOCTH CYMMApHOTO BBIXOZA YACTHI[ MCCIICAYEMOro YIJisi OT pa3Mepa
ero ¢pakmuii. C momomipio ypaBHeHHsT Po3mHa—PaMMiiepa ycTaHOBICHBI 3HAUCHUS ITOKA3aTelsl, XapaKTepU3YIOIIEro
HEOJHOPOAHOCTH TOJTHIUCIIEPCHOM CMECH YTOIBHBIX YaCTHUI] H CTIOCOOHOCTH K MOTJIOIICHHIO BIIary.

Hayuynasi HoBH3HA. lccienoBaHue TMOMIONMICHNUS BIATW YIUIAMU PA3lUYHOM CTaauu Meramopdusma
C IOMOMUIBIO MOKa3aTesiel MOPUCTOCTH TBEPOTO TOILIMBA.

IMpakTuyeckasi 3HAYUMOCTb. DKCIIEPUMEHTATIHHOE OTIpeIesIeHNe TIOKa3aTeJield TOPUCTOCTH YTiIeH pa3IuaHOM
ctamuu  MeTamMop(du3Ma IMO3BOJIUT HKCCICAOBATH MPOIECC TMOTJIONICHWS BHEIIHCH BIIATW, BIUSIOIIMNA Ha
MBLICB3PBIBOOC30MACHOCTh TOPHBIX BBIPAOOTOK.

Ki1o4eBble €JI0Ba: yOenbHAA NOBEPXHOCHIb, 2PAHYIOMEMPUYECKULL COCAB; CUMOBON AHANU3, Y20ilb, BHEUIH
enaza.

Purpose. Quantitative evaluation of the specific surface and granulometric composition of coal of the various
metamorphic grades and their influence on the process of the surface moisture adsorption.

Methodology. Analytical and experimental investigations of porosity values of the coal particles that influence
the surface moisture adsorption process.

Results. The quantitative evaluation of the specific surface and granulometric composition of coal
of the various metamorphic grades and their influence on the process of the surface moisture adsorption has been
conducted. The analytical dependence of the specific surface of coal fractions of the various metamorphic grades on
their diameter has been established. The graphic dependences of the cumulative yield of the particles of coal subjected
to the investigation on the size of its fractions have been presented. The values of the index that characterizes
the heterogeneity of the polydisperse mixture of the coal particles and the abilities to absorb moisture have been
established with the help of the Rosin-Rammler equation.

Scientific novelty. Investigation of the moisture absorption by coal of the various metamorphic grades with the
help of the porosity indices of the solid fuel.

Practical value. The experimental determination of the porosity indices of coal of the various metamorphic
grades will permit to investigate the process of the surface moisture absorption that influences the dust explosion safety
of mine workings.

Keywords: specific surface; granulometric composition; gram-size analysis; coal; surface moisture.
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RISK ASSESSMENT OF OCCURRENCE OF EMERGENCY SITUATIONS

Heasn. OmnpeneneHre METOAOIOTHUECKOIO MOAX0Aa K aHAJIU3y ONACHOCTEH M OLEHKE PUCKAa BOSHHUKHOBEHHS
Ype3BBIYANHBIX CUTYAIMil HA OMACHBIX NMPOWU3BOJICTBEHHBIX O0OBEKTaX, pa3pabOTKa alropuTMa aHalu3a ONMACHOCTCH U
OIICHKH PHUCKA.

Metoauka. Teopernueckne W HWHPOPMAIMOHHO-aHAUTHUCCKHE WCCIEIOBAHUS, aHAIU3 H 0000IIeHMEe
OCHOBHBIX METOJIMK OLICHKH PUCKA.

PesyabTaThl. Ha 6a3e BepoSATHOCTHOTO MeTOa pa3paboTaHa CTPYKTypHast MOJENb OIEHKH PHCKa, ONpeaeIcH
MEXaHW3M aHaJIW3a ONACHOCTeH W OICHKH pPHCKAa BO3HUKHOBCHHS YPE3BBIYAMHBIX CHTyallMii Ha OMAaCHBIX
MIPOU3BOJICTBCHHBIX O00BEKTax. M3moxeHbl TpeOOBaHUS K pa3paboOTKe PEKOMEHAALWI 10 INPOBEICHHUIO aHAIIN3a
OMAacHOCTEH M OILIEHKE PUCKA BO3HUKHOBEHHUS YPE3BBIYAMHBIX CUTyaluid. Pe3ynpTaThl HMCCIENOBAHHHA IO3BOJISIIOT
OTIPEJICIINT, OCHOBHBIC HAIMpPAaBICHHS B COBEPIICHCTBOBAHWM HOPMATHUBHOW mpaBoBoil 0asbl JloHernkoit Hapomnoit
PecnyOnnku B 4acTu aHanM3a OMACHOCTCH W OICHKHM PHUCKAa BOSHHKHOBCHHS YPE3BBIYAMHBIX CHTYallUd HA OMACHBIX
MIPOU3BOJICTBCHHBIX 00BEKTaX.

Hayuynasi HoBu3HA. Pa3zpaboTaH aJTOpUTM KOMIUIEKCHOW OIICHKH PHCKA BO3HUKHOBEHUS YpE3BBIYANHBIX
CUTYyaIlMif Ha ONACHBIX [IPOU3BOJICTBCHHBIX 00BEKTaX, B OCHOBE KOTOPOIO MPEIIOKEHO HCIIOIB30BATh BEPOSITHOCTHBIN
MeToj. M3nokeHsl TpeOOBaHHMS K PEKOMCHIAIMSM II0 TPOBEJCHUIO AaHajIW3a OIACHOCTCH M OIICHKH pHCKa
BO3HMKHOBEHUS YPE3BBIUAIHBIX CUTYAIHH, a TAK)Ke K ONPEICTICHHI0O KOHKPETHBIX YPOBHEH M KPUTEPUEB JOMYCTUMOTO
PHICKa, OTPAXKAIOIINX CHENH(HUKY ONACHBIX IPOU3BOIACTBEHHBIX O0BEKTOB.

IIpakTuueckas 3HAYHEMOCTh. OOOCHOBaHA HEOOXOIUMOCTh YCTAHOBICHHS KpPUTCPUCB OIICHKH pHUCKA
BO3HMKHOBEHHUS YPE3BBIYAMHBIX CHUTyalliii Ha ONACHBIX IPOM3BOJACTBCHHBIX OOBEKTaX Ui  pa3paboTKu
1 COBEPIICHCTBOBAHUS PECITyOJMKAaHCKOH HOPMATHBHOHM mIpaBoBOW 0a3pl. OmpenereHsl OCHOBHBIE 3Tambl IIporecca
OIICHKH PUCKa BOSHUKHOBCHUSI YPE3BBIUANHBIX CUTYAIlMH HA OMACHBIX MPOU3BOICTBEHHBIX 00BEKTAX.

KiloueBble cI0oBa: upe3gviuatinas cumyayus, aHalu3 ORACHOCMEll, OYeHKA DPUCKA;, Kpumepuu puckd,
ONACHbBILL NPOUIBOOCMBEHHDIL 00BEKM.

Purpose. Determination of a methodological approach to the hazard analysis and risk assessment of the
occurrence of emergency situations at hazardous industrial objects, development of the algorithm of the risk analysis
and assessment.

Methodology. Theoretical and information and analytical investigations, analysis and generalization of the
principal methodologies of the risk assessment.

Results. Based on the probabilistic method the structural model of the risk assessment has been developed, the
mechanism of the hazard analysis and risk assessment of the occurrence of emergency situations at hazardous industrial
objects has been determined. The requirements for the development of the recommendations on carrying-out the hazard
analysis and risk assessment of the occurrence of emergency situations have been presented. The investigation results
allow determining the principal directions of improvement of the Donetsk People’s Republic legislative and regulatory
framework in terms of the hazard analysis and risk assessment of the occurrence of emergency situations at hazardous
industrial objects.

Scientific novelty. The algorithm of the complex risk assessment of the occurrence of emergency situations at
hazardous industrial objects has been developed based on the suggestion to apply the probabilistic method. The
requirements for the recommendations for carrying-out the hazard analysis and assessment risk of the occurrence of
emergency situations have been expounded as well as for determination of the concrete levels and criteria of the
acceptable risk which reflect the specific character of the hazardous industrial objects.

Practical value. The necessity of establishing the criteria for the risk assessment of the occurrence
of emergency situations at hazardous industrial objects has been substantiated for development and improvement of the
republican legislative and regulatory framework. The main stages of the process of the risk assessment of the
occurrence of emergency situations at hazardous industrial objects have been determined.

Keywords: emergency situation; hazard analysis; risk assessment, risk criteria; hazardous industrial object.
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METOJAUKA OBHAPYKEHUS KOMIIOHEHTOB HE®TEIIPOAYKTOB

BO ®PATMEHTAX I'OPEBILINX MATEPHUAJIOB
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METHODOLOGY FOR DETECTING THE CONSTITUENTS

OF PETROCHEMICAL PRODUCTS IN FRAGMENTS

OF BURNT MATERIALS

Heas. Pazpaborka w MeTpoiormdeckas aTTeCTalHs METOAWKH OOHApYKEHHsS ajKaHOB (MIPEIebHBIX
YIJIEBOJOPOIOB) JJIsl MACHTH()HKALMU OCTAaTKOB JICTKOBOCILIAMEHSIOMIMXCS JKUIKOCTEH BO (PparMEeHTax, M3BITHIX
¢ MecTa ImoXapa.

Mertoabl. HccnenoBanus MapoBO3AYIIHBIX CMECEd € TMPUMEHEHMEM METOJIOB  aKKyMYJISITUBHOM,
ra30a7copOIMOHHON U ra30XKUIKOCTHON xpomarorpaduu. MaTemaruueckas 00pabOTKa IKCIEPUMEHTAIBHBIX JaHHBIX
1 OIICHKA 3HAYEHUH MOKa3aTesIe TOUHOCTH U3MEPEHUN.

Pesyabratbl. Co3man BeicokouyBctButensHbii (1077 r/em®) Meron oGHAPYXKCHHS alKaHOB — KIIIOYEBBIX
KOMIIOHCHTOB JICTKOBOCIUIAMCHSIFOIIUXCS KUAKOCTeH He(QTIHON MPUPOIbI, HAXOMAIIMXCS B CICIOBBIX KOJUYECTBAX HA
pa3Iu4YHBIX 00BbEKTax-HOCHTENSAX. ONpe/eNICHBI BpeMeHa BBIX0/Ia ITMKOB aJIKAHOB OT IEHTAaHA JI0 OKTaHA U UX U30MEPOB
Ha copOEHTax pa3NWYHON NOJSIpHOCTH. Pa3paboTaHa M aTrTecToBaHa METOAWKAa OOHAPYKEHHS AIKaHOB METOJOM
ra3oBoil xpomartorpadum B TpoOax, M3BATHIX C MecTa Iokapa. JlaHa OIeHKa 3HAYCHHWW IOKa3aTelIeH TOYHOCTH
M3MEpEHUH, paccylTaHa pacllUpeHHass HEOMpPeIeICHHOCTh U MpeNeibl JAOMYyCKaeMOW OTHOCHTEIbHOW MOTPEIIHOCTH
U3MEpEHUH.

Hayuynas HoBH3HA. BrepBbie pa3paboTaHa METOIMKA C HH3KHMH IOpOTaMH OOHApYXKCHHUS AJIKAHOB
HOPMATBHOTO H H30MEPHOTO CTPOCHHS — Ha ypoBHe HaHoKoHHeHTparmii 107" r/em’, He Tpebyromas TpaaHIHOHHO
HCTIOJB3YEMBIX B MUPOBOH MPAKTHUKE AKCTPAKIIUH U KOHIIEHTPHUPOBAHUA 1Ipo0. BriepBrie aakaHbl paccMaTpUBalOTCS Kak
TECTOBBIC YTJIEBOJIOPONBI Ha HaIMYUe BO (PparMEeHTaX, HM3BATHIX C MeECTa I[0XKapa, JIETKOBOCIUIAMEHSIOIINXCS
KHUJIKOCTEH — IPOJIYKTOB TIepepaboTKu HeTH.

IIpakTHyeckass 3HAYMMOCTh. MeTONKa NpeAHA3HA4YeHA JUII OOHAPYKCHHS W HMICHTH()HKAIUU OCTAaTKOB
JIETKOBOCIUTAMEHSIOMNXCS HE(PTENpOIyKTOB BO (hparMeHTaxX, H3BATHIX C MecTa I[0XKapa, METOJOM Ta30BOM
xpomarorpaduu. Huskue moporu oOHapyKEHUSI METOIMKH MO3BOIHMIN UCKITIOUYUTH YKCTPAKIIUIO U KOHIICHTPUPOBAHKE
po6. CoderaHune BBHICOKOW YyBCTBUTEIBHOCTH C IKCIPECCHOCTHIO U MPOCTOTON HCIIOJHCHHS MMO3BOJISET ONEPATHBHO
MPOBOIUTh aHAN3 W HICHTU(UIMPOBATh WHHUIHMATOP TOPEHHS, IOBHIIAS IOCTOBEPHOCTH BBIBOJOB MOXApPHO-
TEXHUYECKHUX HCCIICJIOBAHUH.

KaroueBsle ciioBa: aikanvl, kKpumepuil U0eHMuQuKayuy; nOpUCmoe CMeKI0, nopoz 0OHApYICeHUsl;, cCOpOeHm;
Xpomamozpagusi.

Purpose. Development and metrological certification of the methodology for detecting alkanes (saturated
hydrocarbons) for identification of residues of the highly inflammable liquids in the fragments extracted from a place
of fire.

Methods. Investigations of the vapor-air mixtures with the application of accumulative, gas-adsorption and
gas-liquid chromatography. Mathematical treatment of the experimental data and evaluation of values
of the measurement accuracy indices.

Results. The highly sensitive method for detecting the alkanes (10 g/cm’), i.e. the key constituents
of the highly inflammable liquids of oil nature in the form of trace quantities on various career objects, has been
created. The migration times of the alkanes from pentane to octane and their isomers have been determined on sorbents
of various polarities. The methodology has been developed and certified to detect the alkanes by the gas
chromatography method in the samples extracted from the place of fire. The evaluation of the values of the accuracy
measurement indices has been provided, the expanded uncertainty and the limits of the permissible relative error
of measurements have been calculated.

Scientific novelty. The methodology with the low thresholds of detecting the normal and isomeric alkanes, i.e.
at the levels of nanoconcentrations of 107" g/em’, has been developed for the first time where the extraction and
concentration of the samples traditionally used in world practice are not required. For the first time the alkanes are



considered as the test hydrocarbons for presence of the petrochemical processing products in the fragments of the highly
inflammable liquids extracted from the place of fire.

Practical value. The methodology is intended for detection and identification of the residues of the highly
inflammable petrochemical products in the fragments extracted from the place of fire by the method of gas
chromatography. The low thresholds of detection of the methodology have enabled eliminating the extraction and
concentration of the samples. The combination of the high sensitivity with rapidity and implementation simplicity
makes it possible to conduct the analysis and to identify the combustion initiator promptly increasing the reliability
of the fire-technical investigations.

Keywords: alkanes, identification criterion, porous glass, detection threshold; sorbent; chromatography.
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FIRE RESISTANCE TESTING OF BREATHING APPARATUSES

Hean. HMccnenoBars mporiecCchl TOPEHUs, KHHEMATHYCCKHE M JJICKTPUYCCKUC CXEMBbI aBTOMATU3UPOBAHHOM
YCTAHOBKH ISl IIPOBEPKU OTHECTOWKOCTH JBIXATCIBHBIX allllapaToB.

MeTtoauka. DKCIICPUMEHTAIBHBIC U TEOPETHUECKHUE METOIBI HCCIICIOBAHMUI.

PesynbraTel.  [IpoBefcHHBIE  HWCCICIOBaHUS  MO3BOJNIWIA  pa3paboTaTh  KOHCTPYKIMIO — TOPEJIKH,
KHHEMATHYCCKYIO0 M DJICKTPUYCCKYIO CXEMBI M M3TOTOBHUTH YCTAHOBKY, OCYLICCTBISIOIIYIO MPOBEPKY OTHECTOMKOCTHU
JIBIXaTEJIbHBIX alapaToB B ABTOMAaTHYECKOM PEIKHME.

HayuHasi HoBU3HA. Pa3paboTaHbl KOHCTPYKIUS TOPEIIKH, KHHEMATHYECKast M SJICKTPHUYCCKAst CXeMBbI, KOTOPBIC
OTIIMYAIOTCSI TEM, 4YTO obOecrednBaroT perjameHTupoBanHbie ['OCTamu mapaMeTphl yCTAaHOBKH I IPOBEPKH
OTHECTOMKOCTH.

IIpakTHYecKas 3HAYUMOCTD. [10TydeHHbBIC PE3yIbTAThI HCCICIOBAHNIN TIO3BOJIMIM H3TOTOBUTH PAOOTAIOIYIO
B aBTOMAaTHYECKOM PEKHME YCTAHOBKY JJIsl POBEPKH OTHECTOMKOCTH IBIXATENLHBIX alllapaToB, COOTBETCTBYIOIIYIO
tpeboBanusim ['OCToB.

KuiroueBble ci1oBa: camocnacamens U30aUpyOwull, ObIXamenbHblil annapam, 02HeCmouKocms, 8030elicmasue
OMKPBIMO20 NIAMEHU; YCIMAHOBKA OJIsL NPOGEPKU OZHECTOUKOCTU.

Purpose. To investigate the processes of burning, the kinematic and electric schematic diagrams of the
automated installation for the fire resistance testing of the breathing apparatuses.

Methodology. Experimental and theoretical methods of the investigations.

Results. The conducted investigations have made it possible to develop the construction of a burner, the
kinematic and electric schematic diagrams and to manufacture the installation conducting the fire resistance testing
of the breathing apparatuses in the automatic mode.

Scientific novelty. The constructions of the burner, the kinematic and electric schematic diagrams have been
developed that distinguish by the fact that they provide the compliance with the parameters of the fire resistance testing
installation regulated by the state standards (GOSTs).

Practical value. The obtained results of the investigations have made it possible to manufacture the automatic
installation for the fire resistance testing of the breathing apparatuses that complies with the requirements of the state
standards (GOSTs).

Keywords: self-contained self-rescuer; breathing apparatus; fire resistance; open flame influence; fire
resistance testing installation.
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NEUTRALIZATION OF PRODUCTS OF RUBBER COMBUSTION WITH WATER

Heab. MccnenoBanre BO3MOXXHOCTH TIOTJIOIICHUS BPEAHBIX BELIECTB AUCTUIUIMPOBAHHOW BOJOW M BOJOM
€CTECTBEHHBIX BOJIOEMOB IPH OPOIIEHUH MHOTOKOMITIOHEHTHOUW Ta30BO3IYNTHOW CMECH, 00pa3yloleicss B mpolecce
TOPEHUS 00Pa3IOB PE3NHOTCXHIYCCKUX U3ICITHIA.

Mertonuka. Awnamu3, 0000LICHHE © CTAaTUCTHYECKas OOpa0OTKa pPe3yJbTaTOB OSKCHCPUMEHTAIBHBIX
HCCIIeI0BaHUM MapaMeTpOB MOTJIONICHHUS BPEAHBIX BEILIECTB.

PesyabTaTsl. [loay4yeHsl aBUCUMOCTH CTEIICHH MOMJIOIICHUS XJIOpHIa BOJAOpoaa, GopManbiaeruia u ¢eHonaa
OT BPEMEHHU OPOLLEHUSI.

Hayunas HoBm3Ha. HaiijieHa 3aBHCHUMOCTH, CBS3BIBAIOLIAs MEXKIY COOOW MapamMeTphl, XapaKTePU3YIOIIUC
MIPOIIECCHI MOTIIOMEHHUS BPEAHBIX BENMIECTB OKPY KAIOIIUMH MTPEIMETaMH, BOJISTHOW 3aBECOM ¢ XUMHUUESCKHMH T0OaBKaMH
K HEl, ¥ mapaMeTphbl BEHTHIISIITUOHHOTO TIOTOKA, KaIeJb XKHUIKOCTH.

IMpakTuyeckasi 3HAYMMOCTb. [lodydeHHBIE pPE3yJbTaThl TO3BOJSAT CHHU3UTH KOHIEHTPAIUIO BPETHOTO
BEIIECTBA, 00Pa3yIOMIETOCs B MPOIECCe TOPSHHsSI 00pa3IoB PE3NHOTEXHUIECKUX M3IEIHM, ITyTeM MPUMEHEHUS BOISTHOM
3aBECHI.

KiiloueBble clI0Ba: pe3unomexuuyeckue u30eaus; 2a308030VuilHble CMecU;, KOHCMAHmMA OUcCCoyuayuu,
mepmooecmpyKyusi; Xaopuo 6000pooa; gopmanvoeaud, geHon.

Purpose. Investigation of a possibility of absorption of harmful substances with distilled water and water from
natural reservoirs during the irrigation of the multicomponent gas-air mixture being produced in the process of the
combustion of samples of industrial rubber articles.

Methodology. Analysis, generalization and statistical treatment of the results of experimental investigations
of parameters of harmful substances absorption.

Results. The dependences of the degree of absorption of hydrogen chloride, formaldehyde and phenol on the
irrigation time have been obtained.

Scientific novelty. The dependence linking the parameters which characterize the processes of absorption
of harmful substances by ambient objects, by water screen with chemical additives, and the parameters
of the ventilation flow and the liquid droplets has been found.

Practical value. The obtained results will make it possible to reduce the concentration of the harmful
substance produced during the process of combustion of the samples of the industrial rubber articles by means
of applying the water screen.

Keywords: industrial rubber articles; gas-air mixtures, dissociation constant, thermal destruction; hydrogen
chloride; formaldehyde; phenol.
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SOFTWARE FOR MINE-RESCUE OPERATIONS

ean. PazpaboTath MporpaMMHBIN KOMITJIEKC ISl pelIeHUs] TOPHOCTIACaTEIbHON CITy»00H Ha TepCOHATBHBIX
AJIEKTPOHHO-BBIYHCIUTEIBHBIX MAITMHAX 33]1a4 [0 YIPABICHHUIO aBaPUHHO-CIIACATEIILHBIMU Pa0OTaMH.



MeTtoabl. AHanu3 1 0000IIEHNE UCCIIeIOBAaHNI METOIOB MPOTHO3a IMapaMeTPOB Pa3BUTHS aBapUi Ha TOPHBIX
HPEANIPUSATHSIX U CIIOCOOO0B MX JIMKBHIALIUH.

PesyabTaTsl. Co3gaH MpoOrpaMMHBIA KOMITIEKC, [TO3BOJIIOIINI ONEPATUBHO BBHINOJIHITE MHOTOBAPHAHTHBIC
pacdeTsl W MPEIOCTaBIATh JAaHHBIC ISl BhIOOpa Hambosiee 2(p(EKTUBHBIX CIOCOOOB W CPEICTB JIMKBUAAIMHA aBapHil
(mo’kapoTyIIeHHs, TIOCIIeI0BATEILHOCTH 30JISILIMY aBapUHHOTO Y4acTKa, €ro MHEPTH3alnH, IPOTHO3UPOBAHUS I'a30BOM
0OCTaHOBKM Ha y4YacTKe), a TAKKE OMNPENeNsATh PYKOBOAWUTEIEM TIOPHOCHACATEIbHBIX pabOT MOCIIEN0BATEIHLHOCTD
JEUCTBUH TOPHOCTIACATENILHBIX OTAEIEHUH AJSI OBICTPOTO M OE30MacHOTO 3aBEpIICHHS PadOT MO JMKBUAALNH aBapHH
Ha MEPCOHAJBHBIX 3JEKTPOHHO-BBIUUCIUTEIBHBIX MAllMHAX C HArJIAAHBIM MPECTAaBICHUEM pPE3yIbTaTOB B BHJE
rpaduKoB, HOMOTPaMM M TaOJIHLI.

HayuHast HoBu3HA. Pa3zpaboTaHHbII POrpaMMHBIN KOMIUIEKC TIO3BOJISIET peliaTh TAKTUUESCKIE F OTIEpaTHBHBIC 3a1a41
10 YNpPaBJICHUIO aBapHHHO-CIIAcAaTeNIbHBIMU paboTaMi [ ocyapCTBEeHHOM BOSHHM3MPOBAHHOM TOpPHOCHACATENBHON CITy)KOOMH
MuHucTepcTBa 10 JIeNaM TpakIaHCKOH 000POHBI, YpE3BBIYANHBIM CUTYALMSIM M JIMKBHIALH TIOCIIEACTBUN CTHXHUHHBIX OSACTBUN
Jlonerkoit HapomHoii PecryOmiku.

IIpakTuyeckas 3HaYMMOCThb. [Iporpammusii kommiexkc YACIIP mpennasHaueH Ui pelleHus 3ajad Io
YIpaBJICHUIO aBapHiHO-cIIacaTeJIbHBIMU paboTaMH FOPHOCTIACATENILHBIMU MOJPa3/ICICHUSIMH, TTO3BOJISIET ONEPaTHBHO
BBINIOTHATH CJIOKHBIE MHOTOBapHMAaHTHBIE pPAacueThl Ha IIEPCOHAIBHBIX 3JIEKTPOHHO-BBIYMCIUTEIBHBIX MaIIMHAX
B YCJIOBHSIX BEICHHUS aBAPHHHO-CIIACATENIBHBIX PAa0dOT M NpH pa3paboTKe TEXHWYECKOW JOKYMEHTAIMH IJISi TOPHBIX
HIpeaIpUsSTHH.

KnwoueBble clI0Ba: yeonbHas —waxma, 6bIeMOYHBIN  YHACMOK,  ABAPUUHO-CRACamenbHble  pabombl,
NPOSPAMMHbBIL  KOMAJEKC, MemoOuka paciema,; UCXoOHble OaHHble; pacuem Ha NEePpcoOHANbHOU INeKMPOHHO-
BLIYUCTUMENLHOU MAUUHE,; 20PHOCRACAMENbHAS CTYHCOa.

Purpose. To develop the software suite to solve the tasks on management of emergency rescue operations on
personal electronic computers by the State Para-military Mine-rescue Service.

Methods. Analysis and generalization of investigations of methods for accident development parameters
prediction and of methods of their elimination at mining enterprises.

Results. The software suite has been created that allows executing the multiple-choice calculations and
providing the data for choosing the most effective methods and means of elimination of the accidents (fighting the fires,
sequence of sealing the accident district, its inertisation, prediction of gas situation in the district) efficiently, as well as
determining the sequence of actions of the mine-rescue subdivisions by the chief of the mine-rescue operations for fast
and safe completion of the operations to eliminate the accident using the personal electronic computers with visual
presentation of the results in the form of diagrams, nomograms and tables.

Scientific novelty. The developed software suite makes it possible to solve the tactical and operational tasks on
management of the emergency rescue operations by the State Para-military Mine-rescue Service of the Ministry of the
Donetsk People’s Republic for Civil Defence, Emergencies and Elimination of Consequences of Natural Disasters.

Practical value. The YACIIP software suite is intended for solving the tasks on the emergency rescue
operations management by the mine-rescue subdivisions. It permits to execute the complicated multiple-choice
calculations on the personal electronic computers promptly in the conditions of carrying-out the emergency rescue
operations and during the development of technical documentation for mining enterprises.

Keywords: coal mine; working area; emergency rescue operations,; sofiware suite; calculation methodology;
initial data; calculation on the personal electronic computer; mine-rescue service.
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FIRE-SAFE PARAMETERS OF A WASTE ROCK PILE WITH CLAY LAYERS

Heab. TeopeTHuecKue U OKCICPUMEHTAJBHBIC WCCIACAOBAHUS Ul  ONPENCICHUS  MMOXKapOoOe30MacHbIX
[apaMeTpoB HOPOIHBIX OTBAJIOB CO CIOSIMH TJIMHBI JJIsl IPEIOTBPAIICHHS HX CAMOHATPEBAHUS U CAMOBO3TOPAHHSI.
MeTtoauka. MaTemaTiyecKkoe MOJIEIUPOBaHUE TEMIIEPATYPhI TOPOJTHOTO OTBAA.



PesyabTarnl. OmpeneneHbl  3aKOHOMEPHOCTH (OPMHPOBAHMSI TIOPOMHOTO OTBala CO CIOSMH  TJIHHBL.
PaspaboTana MaTeMaTHYeCcKasi MOJIEIIb TEMIOMACCOOOMEHHBIX MPOIECCOB MEXIY CJIOSMH TIIUHBI. [10JTy4eHbl YUCIeHHbIE
pellieHusT 3a]aud W YCTAHOBICHBI MOKapOOE30TaCHbIE PACCTOSHHUS MEXKIY CIOSMHU TIIMHBI, TIPH KOTOPBIX HCKIIOYEHO
CaMOBO3TOpaHHE.

Hayunasi HoBu3Ha. BriepBble pa3paborana mMaremMartdueckas MOJEb MPOIEecca CaMOBO3TOPAHUs OTBAIBHOM
MAccChl, MTO3BOJISIFOIIAS BBITIONHATh MATEMATHIECKOE MOJICITUPOBAHUE TIPOIIECCOB CAMOBO3TOPAHMSI TI0 BBICOTE TIOCKOTO
TepPPHUKOHA.

IMpakTuyeckass 3HAYMMOCTH. VICMONB30BaHWE YHCIEHHOTO METOJa pacuera IMO3BOJSIET YCTAHOBHTH
Mokapo0e30MnacHble MapaMeTphl IIOPOJHOTO OTBANIA.

KnioueBble cJI0Ba: nOPOOHBLL OMEAL;, YeOib, NUPUmM; CIOU 2HUHbL, PACCHMOAHUE MENCOYy CLOAMU,
mepmooudysus.

Purpose. Theoretical and experimental investigations for determination of the fire-safe parameters of the waste
rock piles with the clay layers for prevention of their spontaneous heating and spontaneous combustion.

Methodology. Mathematical modeling of the waste rock pile temperature.

Results. The regularities of formation of the waste rock pile with the clay layers have been determined. The
mathematical model of the heat and mass exchange processes between the clay layers has been developed. The
numerical solutions of the problem have been obtained, and the fire-safe distances eliminating the spontaneous
combustion between the clay layers have been established.

Scientific novelty. For the first time the mathematical model of the spontaneous combustion process
of the waste rock pile has been developed that enables the mathematical modeling of the spontaneous combustion
processes to be carried out along the height of a flat spoil heap.

Practical value. The application of the numerical method of computation makes it possible to establish the
fire-safe parameters of the waste rock pile.

Keywords: waste rock pile; coal; pyrite; clay layers, distance between the layers; thermal diffusion.
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HARMFUL SUBSTANCES IN AEROSOLS OF ACID SOLUTIONS

FOR NEUTRALIZATION OF AMMONIA GAS

Hean. M3yyeHne BO3MOXHOCTH NPEBBIIICHHUS MPEACIBHO JOMYCTHMBIX KOHICHTPAIMH BpPEIHBIX BCINCCTB
B a3PO30JI5IX BOAHBIX PACTBOPOB KHCIOT, PACHBUICHHBIX U 00€33apa)KMBAHUS aMMHUAYHO-BO3AYIIHBIX OOJaKOB HPH
XMMHUYECKHX aBapHsiX ¢ NPOJMBOM HIIM BEIOPOCOM aMMHaKa.

MeTtonnka. AHATUTHYCCKHE WCCICAOBAaHMA W MarTeMarmdyeckas o0paboTka MaHHBIX W3 JUTEPATYPHBIX
HCTOYHUKOB.

PesyabTaTbl. C MOMOIIBIO YpaBHEHHH XHMHYECKHX PEAKIHMH pacCYMTaHbl MHUHHAMAaJbHbIC KOHIECHTPALMU
PACIIBLICHHBIX KHCIOT B BO3YXE, HEOOXOIMMBIE JUISl CHIDKCHHUS KOHIICHTPALIHH ra3000pa3Horo aMvuaka ua 2+ 1072 r/m’°
32 CYET €ro HEWTpaau3allMyd STHMH KUCJIOTaMHU. TakKe PAaCCUYMTAHbI KOHLCHTPAIMA B BO3JYyXE COJICH aMMOHHS,
06pa3syIOIIIXCs [IPH CHIKCHHH KOHILGHTPALMH Ta30006pasHoro ammuaka Ha 2-102 r/M° 3a cder ero HeifTpanmsarim
PacHbUICHHBIMU KHCJIOTAMH.

Haiineno, 4to pacmbLICHHE PACTBOPOB KHCIIOT, HPEIIOKCHHBIX paHEe B JIUTEPATYPHBIX HCTOYHHMKAX IS
HEeWTpanu3aluyd ra3o00pa3HOr0 aMMuaka, B KOHIEHTPAIMsAX, HEOOXONMMBIX i 00e33apaKMBaHHsl aMMHAYHO-
BO3/YILIHBIX OOJAKOB IPU XUMHYECKHX aBapHsIX C MMPOJIMBOM HITH BHIOPOCOM aMMHAKa, MOXKET MPUBECTH K MPEBBILICHHIO
MPEACITBEHO AOMYCTUMBIX KOHIICHTPAIMH BPEIHBIX BEMIECTB (KUCIOT M 00Pa3yIOIIUXCS COJICH aMMOHUS) B a9PO30JIsX.

Hayuynasi HoBH3HA. Pacuerhl 1m0 ypaBHCHHSM XHMUYCCKHX pEAKIUH BICPBHIC HKCIOIb30BAHBI IS
OTpEeJeNICHUs] BO3MOXHBIX KOHLIEHTPALMI BPEIHBIX BEIIECTB B a’3pPO30JSIX PACTBOPOB KHUCIOT, PACHBUICHHBIX [UIs
00e33apakuBaHMsI aMMUAYHO-BO3IYIIHBIX 00JAKOB IPU XUMUUCCKUX aBapHUAX.



IpakTHyeckasi 3HAYUMOCTB. Pe3ynbrarhl pabOThl CIIOCOOCTBYIOT HEIOMYIICHUIO MOPaXKEHHS JIOJCH
BPEIHBIMU BEIIECTBAMHU B a’3pPO30JISIX BOJIHBIX PACTBOPOB KHUCIOT, NMPUMEHSEMBIX i1 00€33apaKUBaHUs aMMHUAYHO-
BO3/IyLIHBIX 00JAKOB MPU XUMHYECKUX aBAPHSIX.

KiwueBble cioBa: ammuauHo-6030yuiible 06naKa; 006e33apajicuganue; HCUOKOCHHbIE 306eChbl;, aAdIPO30IU;
KUCTOMbL, CONU AMMOHUS, NpesbluleHe NPedebHO OONYCMUMbBIX KOHYEHMPAayUi.

Purpose. Study of a possibility to exceed the maximum permissible concentrations of the harmful substances
in the aerosols of the acid aqueous solutions being sprayed for decontamination of the air and ammonia clouds during
chemical accidents with the spill or release of ammonia.

Methodology. Analytical investigations and mathematical treatment of data from literature sources.

Results. With the help of the chemical equations the minimum concentrations of the acids sprayed in the air
have been calculated. They are necessary for reducing the ammonia gas concentration by 2-10 > g/m’ as a result of its
neutralization with these acids. Also the concentrations of ammonium salts forming in the air during reducing
the ammonia gas concentration by 2-10> g/m’ as a result of its neutralization with sprayed acids have been calculated.

It has been found that spraying the acid solutions (as suggested earlier for the ammonia gas neutralization by
the literature sources) in the concentrations that are necessary for the decontamination of the air and ammonia clouds
during the chemical accidents with the ammonia spill or release may result in exceeding the maximum permissible
concentrations of the harmful substances (acids and nascent ammonium salts) in the aerosols.

Scientific novelty. The calculations by the chemical equations have been used for the first time to determine
the possible concentrations of the harmful substances in the acid solutions aerosols sprayed for the decontamination
of the air and ammonia clouds during the chemical accidents.

Practical value. The results of the work contribute to the prevention of human injuries caused by the harmful
substances in the aerosols of the acid aqueous solutions used for the decontamination of the air and ammonia clouds
during the chemical accidents.

Keywords: air and ammonia clouds; decontamination; liquid screens; aerosols; acids; ammonium salts;
exceeding the maximum permissible concentrations.



