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PARAMETERS OF LOW-TEMPERATURE OXIDATION OF COAL WITH DIFFERENT
GRADES OF METAMORPHISM

Heasn. OnpeneneHre KHHETUIECKUX MapaMETPOB XEMOCOPOIMK KHCIOpPOJa Ha OCHOBAHUHU
SKCHEPUMEHTAIIBHOIO HCCIEJOBAaHUS HU3KOTEMIIEPATYPHOTO OKUCIEHUS YIJI Pa3IMYHOM CTaJauH
MeTamoppu3Ma M MaTEeMAaTHUYECKOTO MOJEIUPOBAaHUs Mpolecca A IOCIEAYyIOIEed OLEHKU
BEPOSITHOCTH CAMOBO3TOPAHMS TI0KAPOOIACHOIO CKOILICHUSI.

Mertoabl. OKCHEpUMEHTAJIbHbIE HCCIEAOBAHUSA IpoIecca IOIVIOIIEHUsS KHUCIOpoAa,
MaTeMaTHYeCKOe MOJEIMPOBAaHUE TEeTEPOTeHHOM aICcOpOIMN C Y4EeTOM HPOTEKaHUs XUMHUYECKON
peakiuu U (EeHOMEHOJIOTHYECKUN METO/T yCTAaHOBJICHUS TapaMeTPOB 3TOT0 MpoIiecca.

PesyabraTrhl. Ha ocHOBaHMM »SKCHNEPUMEHTANbHBIX H30TEPM aACcOpOIUU  KHCIOpOja
[I0OKa3aHa [PUHIUOMAIBHAS  BO3MOXHOCTb  ONPEIEIECHHUS HMHTEHCUBHOCTH  XMMHMUYECKOIO
pearupoBaHUs. OKHCIUTENS C TBEPAOH MOBEPXHOCTHIO YIJISl. YCTAaHOBJEHbl U HCCIIEIOBaHBI
napaMeTpel HU3KOTEMIIEPATYpPHOTO OKUCJIEHUS YyIVIA pa3iMyHOM CTaauu MeraMmop¢usma,
XapaKTepu3ymoIue afacopOIMOHHBIA MPOIEcCC M YYUTHIBAIOMKE (DU3MKO-XMMUYECKHE CBOHCTBA
TBEPJOr0 TOILJIUBA.

Hayunasi HoBu3Ha. BriepBble IpeioKeH METOJ pa3AeieHMs] KMHETUKH IOTJIOEHHOTO
Y IIPOPEArupoOBABIIETO C YIVIEM KHUCJIOPOJA M TIOJYYEHbl UWCICHHBIE 3HAYEHUs I1apaMeTpOB
XeMOCOPOIMH KHCIOPOAa MPH HU3KOTEMIIEPATypHOM OKHUCIICHUU.

IIpakTHyeckass 3HAYHMOCTb. YCTAHOBJIEHHBIE 3aBHCHUMOCTH KHHETHKH XeMOCOpOLuu
KHMCJIOPOJIa TO3BOJIAT KOJUYECTBEHHO OLEHUTh BBIJEIECHUE TEIUIOTHI B CJIOE CKOIUIEHMS YIJIS
Y BO3MOXHOCTb €r0 CAMOBO3IOPaHUS.

KualoueBble cji0oBa: HuskomemnepamypHoe OKucleuue;, aocopoyus;, peakyuoHHas
NOBEPXHOCMb, KUHEMUKA, MOOeIUpPOBAHUE.

Purpose. Determination of kinetic parameters of oxygen chemisorption on the basis
of experimental investigation of low-temperature oxidation of coal with different grades
of metamorphism and mathematical modeling of the process for the further estimation
of probability of spontaneous combustion of a fire hazardous accumulation.

Methods. Experimental investigations of oxygen sorption process, mathematical modeling
of heterogeneous adsorption factoring in the proceeding of the chemical reaction, and
phenomenological method of determining the parameters of this process.

Results. Based on the experimental isotherms of the oxygen adsorption a principle
possibility to determine the intensity of the chemical reaction between the oxidizing agent and the
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solid coal surface has been demonstrated. The parameters of the low-temperature oxidation of coal
with different grades of metamorphism have been established and investigated, the ones that
characterize the adsorption process and factor in the physical and chemical properties of the solid
fuel.

Scientific novelty. The novel method of partitioning the kinetics of the adsorbed oxygen
and the one that has reacted with coal has been proposed, and the numerical values of the oxygen
chemisorption parameters in the course of their low-temperature oxidation have been derived.

Practical value. The established dependences of the oxygen chemisorption kinetics will
permit to estimate the heat emission quantity in the coal accumulation layer and the possibility of its
spontaneous combustion.

Keywords: low-temperature oxidation; adsorption; reaction surface; kinetics; modeling.
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RESISTANCE OF FIRE-RETARDANT COATING TO IMPACT

OF NATURAL AND MAN-MADE FACTORS

Heab. OOGocHOBaTh TapamMeTpbl YCTOHYMBOCTH OTHE3AIIMTHOTO TOKPBITUS Ha OCHOBE
XJIOPOIIPEHOBOTO KaydyKa K BO3JICHCTBUIO TPUPOIHBIX U TEXHOTEHHBIX (DAaKTOPOB.

Metoasl. McnbiTanus MOKPBITUSA 110 ONPEICIICHUIO BIIaro- U BOJOCTOMKOCTH, YCTOWYUBOCTU
K CTapeHuto, Kod(pQUIMEeHTa BCIyYUBAHMS, OrHE3AUIUTHOM 3(PPEKTUBHOCTH MPOBEIEHBI
CTaHJAPTHBIMU METOJAaMH, a TEIUIOM3O0JALIMOHHBIX CBOWCTB BCIICHEHHOTO KOKCA IOKDBITHS —
71a00paTOPHBIM METOIOM.

PesyabraThl. VccnenoBaHa yCTOMYMBOCTH OTHE3ALUTHOIO IOKPBHITHA K BO3JIEHCTBUIO
IPUPOJIHBIX (PAKTOPOB 1O TPEM MapaMeTpam: Biaro-, BOJOINOIJIONIEHUE, IMKINYECKOe BO3/IEHCTBIE
TEMIIepaTypbl U BIaXXHOCTH. [l0ka3aHO, 4TO KMHETHKA W3MEHEHMS BJIArOIOIVIOIICHHS MOKPBITUS
IpU OTHOCHTENBHOM BIIAXHOCTH BO3Ayxa, Ommskod k 100 %, B Teuenme 30 cyr umeer
OTpPaHUYEHHBIN XapakKTep.

Hayuynass HoBH3HA. BrepBble IOJydeHBl 3aBUCHUMOCTH, XapaKTEPU3YIOIIUE KUHETHKY
M3MEHEHUS BJIArONOIJIOUICHHS TIOKPBITHS HA OCHOBE XJIOPOIPEHOBOI'O Kay4yyKa MOCiIe BO3AEHCTBUA
BO/JIbl, BJIAKHOCTH U TEMJIOCMEH (LIUKJINYECKOTI0 BO3IEHCTBHS TEMIIEPATYPhl U BIAKHOCTH).

IIpakTHyeckass 3Ha4YMMOCTb. [lomydeHHble  pe3ynbTaTel  MO3BOJSIOT  OLEHUTH
YCTOMYMBOCTh TOKPBITUS K BO3ACHCTBUIO BOJBI, BIIAXKHOCTH, LUKINYECKOMY BO3ACHCTBUIO
TEMIIEpaTypbl U BIIAJKHOCTU U IOCIEAYIOIIEE COXPAHEHUE OTHE3alUTHBIX CBOWCTB Marepuaia
II0CJIE X BO3ACUCTBHS.

KiaroueBbie  cioBa: gcnyuusaroujeecs — noxkpvimue; epynna 02HE3AUUMHOTU
aghpexmusHoCcmu; XA0PONPEHOBLIL KAYUVK, IKCHIYAMAYUOHHBIUL (aKmop, KUHemuxa usmeHeHus
671020N027I0UeHUSL NOKPLIMUSL.



Purpose. Substantiation of resistance parameters of the chloroprene rubber-based fire-
retardant coating to the impact of natural and man-made factors.

Methods. The tests to determine the moisture- and water-resistance, aging-resistance,
intumescence coefficient, fire-retardant efficiency of the coating have been conducted according
to the conventional methods, the heat-insulating properties of the coating foamed coke have been
tested according to the lab-scale method.

Results. The resistance of the fire-retardant coating to the impact of the natural factors has
been investigated according to three parameters, i.e. moisture and water absorption, temperature and
humidity cycling. It has been demonstrated that the Kkinetics of variation in moisture absorption of
the coating in the relative air humidity close to 100 per cent over a period of 30 days is of limited
nature.

Scientific novelty. The novel dependences characterizing the Kkinetics of moisture
absorption variation of the chloroprene rubber-based coating after being impacted by water,
humidity and thermal cycling (temperature and humidity cycling) have been derived.

Practical value. The obtained results permit to estimate the coating resistance to the impact
of water, moisture, temperature and humidity cycling and further preservation of the fire-retardant
properties of the material after being affected.

Keywords: intumescent coating; fire-retardant effectiveness group; chloroprene rubber;
operational factor; kinetics of variation in coating moisture adsorption.
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PREDICTION OF GAS CONDITIONS AT WORKING AREA DURING
BLACKOUT IN COAL MINE

Heab. BpimosHuTh MaTeMaTHYECKUH AaHAIM3 JUHAMUKM  KOHILIEHTpAaMM METaHa
B BBIEMOYHOM YYaCTKE IIaXThl IPH HAPYIIEHUH PaOOTHI CUCTEMBI JIeTa3allli U MPOBETPUBAHUS.

Metoabl. MaTemaTuueckoe MOACIUPOBAHUE MEPEXOJHBIX T'a30IMHAMHYECKUX IPOLIECCOB
B BBIEMOYHOM YYaCTKE IIaXThl.

Pe3yabTaThl. Ciporso3upoBaHa ra3oBas 0OCTaHOBKAa B BbIeMOYHOM y4dacTke BYJI Ne 3
macta Mz I'YIT JIHP «I1laxta um. A. @. 3acsapK0» TpU BOSHUKHOBEHUHM TEXHOTCHHOW aBapHU.

Hayuynasi HoBu3HA. B ycioBusAX mccieqyeMol MIaxThl YCTAHOBJIEHO BPeMs IEPEXOIHOTO
ra3oMHAMUYECKOTO TMpoIecca B BBHIPAOOTAHHOM MPOCTPAHCTBE BBHIEMOYHOT'O YYacTKa MIPH
OTKJIIOYEHUH Jera3allid U U3MEHEHWU HOPMAJIbHOTO PEKMMa MPOBETPUBAHMS HA €CTECTBEHHYIO
TATY.

IIpakTHyeckasi 3HaAa4YMMOCTb. [lonydyeHHBIE pe3yNbTAaThl MO3BOJAT CIPOTHO3UPOBATH
ra3oByl0 OOCTAaHOBKY B BBIEMOYHBIX Y4YacTKaX IPU BO3HUKHOBEHUU aBAPUIHOW CHUTYyallUH,
ONPEACIUTh JTMTEILHOCTh MEPEXOJAHOT0 Ta30JIMHAMUYECKOTO Mpoliecca U ONEpPaTUBHO MPHUHSATH
HE0OXOAMMBIE MEPHI 110 CIMTACEHUIO pad0YNX U3 OMACHBIX 30H.

KitioueBble ci10Ba: asapus,; 8bleMOUHbIL YYACMOK, 8bIpAOOMAHHOE NPOCMPAHCINEO, 1A6d;
Meman, 0e2azayusi, NPOSHO3, NEPEXOOHbIU 2A300UHAMULECKUL NPOYECC, MAMEMAMUYECcKds MOOeb.



Purpose. To conduct a mathematical analysis of methane concentration dynamics in the
working area

of the coal mine in case of malfunction of degassing and ventilation system.

Methods. Mathematical modeling of transient gas-dynamic processes in the mine working
area of the mine.

Results. The gas conditions have been predicted in case of a man-made accident
occurrence in the working area of the mz seam no. 3 VUL belonged to GUP DNR “Shakhta
im. A. F. Zasyadko”.

Scientific novelty. The time of the transient gas-dynamic process in the mined-out space of
the working area during degassing shutdown and switching the ventilation normal mode into the
natural draught mode has been determined in conditions of the mine in question.

Practical value. The obtained results will permit to predict the gas conditions in the
working areas in case of the emergency situation occurrence, to determine the time of the transient
gas-dynamic process and to urgently apply the required measures for rescuing the workers from the
dangerous areas.

Keywords: accident; working area; mined-out space; face; methane; degassing;
prediction; transient gas-dynamic process; mathematical model.
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EXPERIMENTAL INVESTIGATIONS OF FIRE-EXTINGUISHING

DEVICE WITH GAS-DYNAMIC PRINCIPLE OF LIQUID SPRAY

Heab. Omnpenenuth COOTBETCTBHE OCHOBHBIX ITAPAaMETPOB Pa3pabOTaHHOTO YCTPOMCTBA
MOXKAPOTYIICHUST € Ta30JMHAMHYECKUM MPUHIUMIIOM PpACIBUICHHUS >KUJIKOCTA TPEIbIBISICMbIM
K HEMY TpeOOBaHUSIM.

MeTtoauka.  DKCIIEpUMEHTAJbHbIE  HMCCIEIOBAHUA  YCTPOWCTBA  MOXKAPOTYIIECHUS
C Ta30/IMHAMUYECKUM MPUHLHUIIOM PACHbUICHUS UIKOCTU IO OMNPEACICHUIO JalbHOCTHU MOJAYH,
CKOpPOCTH Ta30KaleJbHOr0 IO0TOKA, JHWaMeTpa Kamellb BOJAbl M PEAKTUBHOM CHJIBI OTAAYU
YCTPOICTBA, NEUCTBYIOIIEH Ha oniepaTopa.

Pe3yabTarbl. YCTaHOBIIEH ONTHMAJbHBIA T€OMETPHUUECKHU pa3sMep CcoIlia yCTPOWCTBA
MOXKAPOTYIIECHUS C Ta30JUHAMUYECKUM MPUHIIUIIOM PACIIBUICHHUS KUIKOCTH.

Hayunasi HOBH3HA. DKCIIEPUMEHTAIBHO OMNpeieNieHa AAbHOCTh TMOJAauM Ta30KarelbHOTOo
MOTOKA C COIUIAMM Pa3HBIX T€OMETPUUYECKUX Pa3MEpPOB, B PE3YJIbTATE YETO YCTAHOBJIEHO, UTO IS
MOXKapoTyIieHus: Hanbosee nmpuemiemo corwio amuHoi 20 cm. [Ipu ero mpuMeHeHUW NaTbHOCTh
MOJIayM Ta30KareabHOro MoToKa cocTaBuia 17 M, cpeaHuil quameTp Karmu — He Oosee 150 MkM,
peaKkTHBHAs cuja oTaa4u — He 6oree 25 H.

IIpakTHyeckasi 3HAYMMOCTh. Pa3zpaboTaHHOE yYCTPONCTBO C Ta30IMHAMHYECKUM
MIPUHIUIIOM PAacHbUICHUS KUJIKOCTH MOXKHO MPUMEHITh B KOHCTPYKLIIMM YCTaHOBKH MMITYJIBCHOTO
MOXKapOTyIIeHUsT Kak 3((HEKTUBHOE TEXHUYECKOE CPEACTBO IS JIMKBUIAIMH JIOKAIBHBIX OYaroB
no’xkapa.



KiloueBble ciaoBa: ycmpoiicmea noxcapomyuienus,  2a300UHAMUYECKUL  NPUHYUN
PACNbLIeHUs. HCUOKOCMU, OAIbHOCMb NOO0AyU; CKOPOCMb 2a30KANeIbHO20 NOMOKA, ouamemp
Kaniu, peakmusHas cuia omoayu.

Purpose. To determine a compliance of the main parameters of the designed gas-dynamic
liquid spray fire-extinguishing device with the specified requirements.

Methods. Experimental investigations of the fire-extinguishing device with gas-dynamic
principle of liquid spray for determining a distance of delivery, gas-and-drop flow velocity, water
drop diameter and device recoil force impacting the operator.

Results. The optimal geometrical dimension of the nozzle of the fire-extinguishing device
with gas-dynamic principle of liquid spray has been established.

Scientific novelty. There has been experimentally determined the distance of the gas-and-
drop flow delivery from nozzles of different geometrical dimensions and as a result there has been
established that the 20 cm long nozzle is the most preferable one for fire-extinguishment. Applying
this nozzle the distance of gas-and-drop flow has made 17 m, the average drop diameter — less than
150 micrometer, the recoil force — less than 25 N.

Practical value. The designed device with gas-dynamic principle of liquid spray may be
applied in construction of the pulse fire-extinguishing installation as an effective technical
equipment for elimination of local seats of fire.

Keywords: fire-extinguishing devices; gas-dynamic principle of liquid spray; delivery
distance; gas-and-drop flow velocity; diameter of water drop; recoil force.
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MATHEMATICAL MODEL OF DYNAMICS OF OXYGEN ADSORPTION
BY LAYER OF GAS-SATURATED COAL DURING IRREVERSIBLE
REACTION OF THE FIRST ORDER
Heas. HccnemoBanne TUHAMHUKH aIcopOIMM KHCIOpPOAa B clioe ancopOeHTa s
MIPOTHO3UPOBAHKS BO3MOYKHOCTH CaMOBO3TOPAHUS YTJISL.
MeTtoabl. AHamM3 CYMIECTBYIOIIUX METOJOB IO W3YYCHHWIO JIMHAMUKH aJCOPOINH
KOMITOHEHTOB aJICOPOTHBA CIIOEM aJICOpOEHTA.
Pe3yabTaThl. YCTaHOBJIEHA 3aBUCHMOCTH JIJIS pacueTa IWHAMUKH aacopOIHH KHCIOpOaa
CJIOEM CKOIUICHUS YTJIS IPU XUMUYECKOM PEaKIIMU B TOPHBIX BEIPA0OTKAX YTrOJbHBIX IIAXT.
Hayunas wnoBu3Ha. Ilpemnoxena wmarematudeckas MoOJAENb JUHAMHUKH —afcopOuuu
copOeHTa (KHCJIOPOJa) CKOIIEHHEM YIJIS B YCJIOBHSX, MPHOJMKEHHBIX K TOPHBIM BBIpA0OTKaM,
JTaHbl €€ AHAJTUTHYECKOE PElICHUE U aHAJIU3.
IpakTnyeckass 3HAYUMOCTb. VccienoBaHue IUHAMHUKH aJICOPOIMHM KHCIOPOJA CIIOeM
CKOIUICHHUSI YTJII B YCIOBHSX, NMPUOJMKCHHBIX K TOPHBIM BBIPAOOTKAM YTOJNBHBIX INAXT, NAET
BO3MOXXHOCTh ~ NPOAHATM3UPOBATh  BJIMSHWE  MApaMeTpoOB  aACOpOIMH  Ha  MPOIECcC



HU3KOTEMIIEPATyPHOTO OKHCICHHS YIJICH M IOBBIIICHUE HX TEMIIEPATypbl M, COOTBETCTBEHHO,
OIPEIENIUTh BO3MOKHOCTh CAMOHATPEBaHUsI (CAaMOBO3TOPaHHS).

KiroueBble cjoBa: adcopbyus, Xxumuueckas peaxyus;, memnepamypa oughgysuu;
CamoHazpesanue; OKUCIeHUe Yels; Camo80320panue yaisl.

Purpose. Investigation of the dynamics of oxygen adsorption within the layer of adsorbent
for predicting a probability of coal spontaneous combustion.

Methods. Analysis of current methods for investigation of dynamics of the adsorption
of the adsorbed substance components by the layer of the adsorbent.

Results. The dependence has been determined for calculating the dynamics of oxygen
adsorption by the coal accumulation layer during proceeding chemical reaction in mine workings
of the coal mines.

Scientific novelty. The mathematical model of dynamics of the sorbent (oxygen) adsorption
by the coal accumulation under conditions close to mine workings has been proposed and its
analytical solution and analysis have been presented.

Practical value. Investigation of the dynamics of oxygen adsorption by the layer of coal
accumulation under conditions close to the mine workings of coal mines provides a possibility
to analyze the influence of adsorption parameters on the coal low-oxidation process and elevation
of their temperature and consequently to determine the probability of spontaneous heating
(spontaneous combustion).

Keywords: adsorption; chemical reaction; diffusion temperature; spontaneous heating;
coal oxidation; coal spontaneous combustion.

T'eopeuni Heanoeuu Ilepmubait, nay. omo., e-mail: niigd.osmas-1@mail.ru;

Huxkonai Anexcanoposuu I'anyxun, cm. nayy. comp., e-mail: niigd.osmas-7@mail.ru;
Anmon Bumanvesuu Epemun, unsic.-koncmp. | kam.; e-mail: a.v.eremin1l8@gmail.com
T'ocyoapcmeennoe 6100xcemnoe yupesxcoenue

«Hayuno-uccneoosamenvckuu uncmumym « Pecnupamopy MYC J[HP»

283048, Joneyx, yn. Apmema, 157. Ten.: (+38 062) 332-78-36
9KCHEPUMEHTAJIBHBIE UCCJEJOBAHUSA ITOT'PEHTHOCTHU
PEI'YJSATOPA PACXO/JA BOAbI 1JIsI CMECUTEJIBHO-
HATHETATEJIBHBIX YCTAHOBOK

Georgy lvanovich Peftibay, head of department; e-mail: niigd.osmas-1@mail.ru;
Nikolay Aleksandrovich Galukhin, senior scientific associate; e-mail: niigd.osmas-7@mail.ru;
Anton Vitalyevich Yeryomin, design engineer of the 1st category;

e-mail: a.v.eremin18@gmail.com

State Budgetary Establishment “The Scientific Research Institute “Respirator”

of the Ministry of the Donetsk People’s Republic for Civil Defence,

Emergencies and Elimination of Consequences of Natural Disasters”

283048, Donetsk, 157, ulitsa Artyoma. Phone: (+38 062) 332-78-36
EXPERIMENTAL INVESTIGATIONS OF ERROR OF WATER FLOW

RATE REGULATOR FOR MIXING-PUMPING INSTALLATIONS

Heab. DKCIEPUMEHTAIFHO HCCIEA0BAaTh AOCOMIOTHYIO M OTHOCHUTENIBHYIO TOTPEIIHOCTH
peryiaropa pacxona BOABI s oOecreueHus: CTaOWIbHOW W KOHTPOIUPYEMOW MOJAa4Yd BOJIBI
B CMECHUTENIbHO-HAarHeTaTeIbHbIE YCTAHOBKH.

Metoabl. OkcriepuMeHTaJbHbIE — Ui ONpPENENIeHUsT pacxoJa BOJBI TMpHU Mepernagax
JaBJICHHUS, CTAaTUCTHYECCKHUE METO/bI O6pa60TKH JNAaHHBIX.

PesyabTarbl. [lomydeHbl dHCIIGHHBIE 3HAY€HUs aOCONIOTHOW W OTHOCHUTEIHHOM
MOTPEITHOCTEH peryIupoBaHusl pacxoda Bojbl. [loka3aHo, YTO OTHOCHUTENbHAsl MOTPEITHOCTD
pacxodga BOAbI MCHLIIC, YEM B CYIICCTBYIOIINUX CMCCUTCIIbHO-HAIrHETATCIIbHBIX YCTAHOBKAX.



Hayunass HoBu3Ha. BriepBbie pa3paboTaH peryisarop pacxoja BOJbI AJII CMECHUTEIbHO-
HarHeTaTeNbHBIX YCTAHOBOK C MIOTPEUTHOCTHIO perynupoBanus e 6omnee 7 %.

IIpakTHyeckass 3HaUMMOCThb. Perynstop pacxonma Boabl paszpaboTan [Uisl oOecriedyeHus
CTaOMJIPHOM M KOHTPOJUPYEMOW IOAAuM BOAbl B CMECHUTEIbHO-HArHETaTENIbHYI0 YCTaHOBKY
B aBTOMAaTUYECKOM pexume 0e3 ydacTHsi OOCIy)KMBAIOLIEro rnepcoHana. TouyHoe peryaupoBaHue
BOJIBI IIPU TIPUTOTOBJIEHUH TBEPJACIOLIETO PAacTBOpa IMO3BOJSIET CTaOMIM3UPOBATH IOJAJCPKAHNE
BOJIOBSI’KYILETO OTHOILICHUSI /1JIsl TOBBIIICHHUS] MEXaHUUECKOM MPOYHOCTH MEPEMBIUKH.

KialoueBble ciaoBa:  pecynamop,  pacxoo  600vl;,  AOCONOMHAS — NOSPEULHOCb,
OMHOCUMENbHASL NOZPEULHOCb, CMECUMENbHO-HACHeMameabHasl YCMAaHO8Kd.

Purpose. To investigate experimentally absolute and relative errors of the water flow rate
regulator for providing the stable and controlled water delivery into the mixing-pumping
installations.

Methods. Experimental ones for determining of the water flow rate in the event of changes
in pressure; statistical methods of processing the experimental data.

Results. The numerical values have been obtained for the absolute and relative errors of the
water flow rate regulation. It has been demonstrated that the relative error of the water flow rate is
less significant than in the existing mixing-pumping installations.

Scientific novelty. The novel water flow rate regulator with less than 7 % of the regulation
error for the mixing-pumping installations has been developed.

Practical value. The water flow rate regulator has been developed for ensuring the stable
and controlled water delivery into the mixing-pumping installation in the automatic mode without
any personnel assistance. The precise water regulation in preparation of a hardening mix makes it
possible to stabilize the maintenance of the water-binding ratio for improvement of the mechanical
strength of the stopping.

Keywords: regulator; water flow rate; absolute error; relative error; mixing-pumping
installation.
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DIGITAL METHANE EMISSION RATE METER

Heab. OmnucaTe NPUHIUIHAIBHO HOBYIO CXeMy Mpubopa H3MEpeHUs CKOPOCTH
ra3o0BBIACIICHUsS] METaHa W3 IINypa, NPOOYpEHHOTO B YIOJBHBIH MacCHUB, Ha OCHOBE aHalM3a
YCTPOMCTB MO HM3MEPEHHID CKOPOCTH MOTOKAa ra3a B IIAXTHBIX YCIOBHSX M COMYTCTBYIOIIMX
MapaMeTpoB.

MeToabl. AHANUTHYECKUH MU TEOPETUUYECKUUA METOJbl HUCCIENOBAHMS, a TaKXe METO]
CO3/IaHUS HOBBIX YCTPOUCTB MTyTEM arperaTupoBaHus U YHU(DUKAIINH.



Pe3yabTaThl. C yueToM 3aKOHOMEpPHOCTEH MOTOKA ra3za pazpaboTaH mpudop Mo U3MEPEHUI0
CKOPOCTH Ta30BbIJIEJICHUsS] METaHa, OCHOBAaHHBIM Ha mpeoOpa3oBaHUM 0O0beMa Tras3a, MPOIIEAIIETro
yepe3  U3MEpHUTeNlb, B  MPOMOPLUUOHAIBLHOE  KOJIMYECTBO  DJIEKTPUUYECKUX  HMITYJIbCOB,
(UKCUPYIOIIUXCS B €T0 MaMsITH, C TIOMOIIBIO CTPYWHOTO aBTOTreHepaTopa KojaeOaHmid.

Hayunasa HoBu3Ha. [IpennoxeH nmpuOop MO ONpENeNIEHUI0 CKOPOCTH, TEMIIEpaTypbl U
o0BeMa Ta30BBIJCIICHUS METaHA U3 MITypa, TPOOYPEHHOT0 B YTOIbHBIA MacCHUB, 00ECTICUNBAIOIIINI
BBICOKYIO TOYHOCTh U CKOPOCTb HM3MEPEHHUS, a TaKK€ BO3MOMXHOCTH MOCIEIYIOUIErO KOHTPOJIS
ra30BbIJCIICHUS.

IIpakTnyeckass 3HaunMocTb. HOBBIN mpHOOp MOXKET 3aMEHUTh MOPAIBbHO M (PU3UUIECKU
yctapeBmuii mpubop III-2MA, KOTOphIii HE COOTBETCTBYET MapamMeTpamM HHGPOpMATHU3AIUU |
TOYHOCTH U3MEPEHHS; OH TMO3BOJSET ObICTPO BU3YaJbHO CUUTHIBATh HWH(OPMALMIO, BBIMOIHSTH
3anmuch MHPOPMAIIMK B PEAIbHOM BPEMEHH, BBHIMIOIHATH JAIbHEHUINYI0 00pabOTKy JaHHBIX, YI100€H
B AKCILTyaTalluu, UMEET HEOOBIION BEC ¥ rabapUTHBIE pa3MephI.

KuaroueBble ciioBa: cxopocms, 00vem; 2azosvliOefieHue; MemaH;, aemo2eHepamop
KOJeOaHUll; Y20 IbHbIU MACCUS.

Purpose. To describe aprincipally new circuit of the device for control of methane emission
rate from a borehole drilled in coal massif on the basis of analysis of the devices for measuring the
rate of gas flow in mine conditions and contributory parameters.

Methods. Analytical and theoretical methods of investigation as well as a building-block
and unification method for creation of new devices.

Results. Taking into account the regularities of gas glow the device for measuring the
methane emission rate has been developed based on the conversion of the gas volume passed
through the meter into the proportional quantity of electric impulses fixed in its memory applying
the self-contained jet oscillation generator.

Scientific novelty. The device for measuring the rate, temperature and volume of methane
emission from the borehole drilled into the coal massif has been proposed providing the high
accuracy and speed of measurement as well as the opportunity for the consecutive monitoring
of gas emission.

Practical value. The new device may replace morally and physically obsolete the TII'-2MA
one which does not comply with parameters of information technology development and
measurement accuracy; it permits to read the information visually fast, to record information in real
time, to conduct further processing of data, it is convenient in service, light-weighted and compact.

Keywords: rate; volume; gas emission; methane; self-contained jet oscillation generator;
coal massif.
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ASSESSMENT OF PROFESSIONAL AND OCCUPATIONAL RISK
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Heab. Ompenenuth BOusSHUE MNPOQEecCHOHATBHO-TIPOU3BOACTBEHHBIX (DaKTOPOB pHCKa
aBapuii Ha KOMIUIGKCHYIO OIIEHKY YIPaBJICHYECKHX JCHCTBUH cracateied Juisi pa3paboTKu
CUCTEMBI TIOJJICPIKKH MIPUHSTHUS PEIICHUH PH YpE3BBIYaliHBIX CUTYAIIHSIX.

MeTtoanl. HudopMaIimoHHO-aHATUTHICCKHEC UCCIICIOBaHHS poQeCCHOHATBLHO-
MIPOU3BOJICTBEHHBIX (PAKTOPOB pHUCKA aBapHil.

PesyabraTel. KiaccuduuupoBanbl OCHOBHBIE TPO()EeCCHOHATHLHO-IIPOU3BOICTBEHHBIC
(bakTOphI pUCKa MPU BEICHUU aBAPUIHO-CIIACATEIbHBIX PA0OT HA MPOMBIILICHHBIX 00bEKTAX.

Hayunass HoBM3Ha. Ha  OCHOBE  CHUCTEMHOT0  aHaimm3a  NPOQECCHOHAIBHO-
MIPOU3BOJICTBEHHBIX (DAKTOPOB pHCKa MPH JUKBUIAINH aBApUil HA MPOMBIIICHHBIX MPEANPUITHIX
pa3paboTaHbl TMPEUIOKEHUSI 1O TOMJEPKKE YIPABICHYSCKHX PEIICHUH M TPUHATHIO Mep IO
JMKBUIALNY TTOCIIEICTBUH.

IIpakTnyeckasi 3HayuMocTh. OrmpeneneHa CyIMECTBEHHAs poib MPO(EeCCHOHAIBHO-
MPOW3BOJCTBEHHBIX  (DAKTOPOB pHUCKA TIPU TPHUHATHU  YIPABICHUCCKUX pENICHUNW TIpH
YpE3BBIYANHBIX CUTYAIHSIX.

KiroueBble cioBa: npogheccuoHanbHo-npou3s00CmeeHublll akmop, puck, asaputiHo-
cnacamenvhvie  pabomvl,  0€30NACHOCMb;  UpPe3BbIHAlHble  CUMYayuu,  NPOMbIULICHHbIE
npeonpusimusl.

Purpose. To determine the influence of professional and occupational risk factors
of accidents on the comprehensive assessment of the rescuers’ management activities
for elaborating the decision making support system in emergency situations.

Methods. Information and analytical investigations of the professional and occupational risk
factors of the accidents.

Results. The main professional and occupational risk factors during conduction
of the emergency rescue operations at the industrial facilities have been categorized.

Scientific novelty. On the basis of the comprehensive analysis of the professional and
occupational risk factors during liquidation of the accidents at the industrial enterprises
the proposals on management decisions support and applying measures on elimination
of consequences have been developed.

Practical value. The substantial role of the professional and occupational risk factors
in decision making during emergency situations has been determined.

Keywords: professional and occupational factor; risk; emergency rescue operations;
safety; emergency situations; industrial enterprises.
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RECYCLING OF DISCARDED MINE SELF-RESCUERS,
CHEMICAL OXYGEN TYPE

Heab. MccnenoBanrne BO3MOKHOCTH PELUKIMHTA MAXTHBIX CAMOCIACATeNe ¢ XUMHUYECKH
CBSI3aHHBIM KHUCJIOPOJOM, HEMPUTOTHBIX JJIsl AaTbHEHIIICH dKCILTyaTal[iuH.

MeTtoabl. DKCiepUMEHTANILHBIE U aHAIUTUYECKUE METOJIbI HCCIIE0BAHUN 00€3BPEKUBAHUS
[IaXTHBIX camocracaTenei.

Pe3yabTaThl. BEINIONHEH aHAIW3 NPUYUH OTOPAKOBKH H3OJUPYIOIIMX camocracarenei
C XUMUYECKHU CBSA3aHHBIM KHCJIOPOJOM B MEPHUOJ SKCIUTyaTallid, U3YyYEHbI CYIIECTBYIOUIUE ITYTH
00e3BpeKMBAHUS aIIapaToOB Kak TOKCHYHBIX 0TX0J0B |l kmacca omacHoctu. Ilpennoskensl HOBbIE
CrocoObl YTHIIM3AllMM IIAXTHBIX caMocracaresiei, 3akioJaronyecs B MPEBPANEHUH JTaHHBIX
OTXOZIOB BO BTOPUYHOE CHIPBE MOCIIE TOTIOJHUTEIILHONW TEXHOJIOTMYECKOW 00padOTKH.

Hayuynass wHoBu3Ha. [Ipeasio)keH CHUCTEMHBIH TOAXOJ K YTUJIM3AlUU  IIAXTHBIX
M30JIMPYIOIIMX ~ caMocracarteiel ¢ XUMHUYECKHM CBSI3aHHBIM  KHCIOPOJIOM, HEMPHUTOJHBIX
K OKCIUTyaTalliu: pa3paboTaH BapUaHT PEUUKIMHTAa PEreHEepaTUBHOIO KHCIOPOJICOAEPKAIIETO
MPOJYKTa caMmocracaresieil ¢ MCMOIb30BaHUEM €ro B Ka4eCTBE YMSTUUTENS MIAXTHBIX BOJ, CHIPbS
JUTSL IPOU3BOJICTBA MBLIA, KUIKUX MOIOIIUX CPEICTB U MUHEPATBHBIX KATUUHBIX yI0OpEHHI.

IpakTnyeckas 3Ha4UMOCTh. Pa3zpaboTansl «lIpemiokeHnss 0 BO3SMOKHOCTH YTHIIH3AIAH
pereHepaTHBHOIO MPOAYKTa M3 MAXTHBIX camocracaTeNied, HEMPHUTOIHBIX JIJIS SKCIUTyaTallumy IS
BHEJIPEHUS B IIPOU3BOJICTBO.

KiroueBble cioBa: waxmuulii camocnacamenv, XUMUYECKU CEA3AHHBIU  KUCIOPOO,
HaONepoKCcUuo Kauus, 3KCHIAYAMayus, Cpox CAyxcobl, MOKCUYECKULl OmX00; peyYuxiuHe, 8mopuyHoe
coipbe; Kaaulinoe yoobpenue; moroujee cpeocmaso.

Purpose. Investigation of an option to recycle discarded mine self-rescuers, chemical
oxygen type.

Methods. Experimental and analytical methods of investigations for disposing the mine
self-rescuers.

Results. The analysis of causes for screening the self-contained self-rescue apparatuses,
chemical oxygen type, during the operating period has been fulfilled, the current methods
of disposing the apparatuses as the class 3 toxic wastes have been examined. The new methods
of disposal of the mine self-rescuers have been proposed which involve turning these wastes into
the recyclables after the additional technological processing.

Scientific novelty. The comprehensive approach to the disposal of the discarded mine
self-rescue apparatuses, chemical oxygen type, has been proposed: alternative recycling of the
self-rescuer regenerative oxygen-containing product has been developed by utilizing it as a softener
for mine waters, as a raw material for production of soap, liquid detergents and mineral potassium
fertilizers.

Practical value. There have been elaborated “The Proposals on possibility to utilize
the regenerative product of discarded mine self-rescuers” for implementation into production.

Keywords: mine self-rescuer; chemical oxygen; potassium superoxide; operation; service
life; toxic waste; recycling; recyclable; potassium fertilizer; detergent.
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SAFETY OF USING MINE WATERS AS ALTERNATIVE SOURCE

OF WATER SUPPLY

Heas cratbu. OOOCHOBATH BO3MOKHOCTH HCIOJIB30BAHUS BOJ JIMKBUIUPOBAHHBIX U
JNEUCTBYIOIIMX IIAXT s XO3SHCTBEHHO-NIUTHEBOTO BOJOCHAOXKEHHUS HACEICHHBIX ITyHKTOB
Honenxoit Haponnoit Peciyonuku.

MeToabl. AHATUTHYECKHWE MCCIICIOBAaHMs, BKJIIOYAIONIME aHaMM3 ©W  00paboTKy
CHEIHANIbHBIX JTUTEPATyPHBIX UCTOYHUKOB, HAYYHON U TEXHUYECKOH JINTEPATyphl, U 1TaOOpaTOPHBIE
WCCTICIOBAHMS OOIIECAHUTAPHBIX, OPTaHOJENTUYECKNX ¢ TOKCHKOJIOTHUYECKUX TOKa3aTesien
COCTaBa MIAXTHBIX BOJI.

Pe3yabTaThl. OnpesiesieHbl OCHOBHBIE TOKA3aTeNH, KOTOPhIe HEOOXOANMO yUUTHIBATH MPHU
MPOEKTUPOBAHUH TEXHOJIOTUM OYHMCTKH IIAXTHBIX BOJ JUJIl MCIIOJb30BaHUS B XO3SMCTBEHHO-
MATHEBBIX IENIIX: CTAOMIBHOE HAIWYKMEe HEOOXOOMMOro o0beMa BOJBI, HalW4Yhe JOCTaTOYHO
YCTOSIBIIMXCS BEPTUKAJIBHBIX THIPOTEOJOTMUECKUX CBA3CH MEXAY IIaxTaMu; IPEACKa3yeMOCThb
M3MEHEHUS CO BPEMEHEM KAayeCTBEHHOI'O COCTaBa IIAXTHBIX BOJ IMOJ BIUSHUEM BHEUIHUX
(bakTopoB.

Hayuynasi HoBHM3HA. YCTaHOBJEH BPEMEHHOW JIar MEXY BBINaJIeHHEM aTMOC(EpPHBIX
OCaJKOB M IMOBBIIICHHEM MHUHEpAIU3allMd IIAXTHBIX BOJ, KOTOPBIA COCTAaBIIIET OKOJIO JIBYX
MECSIICB.

IpakTyeckass 3HAYUMOCTh. Pe3ynbrarhl WCCIIEAOBaHHUS MOTYT OBITh HCIOJIB30BAHBI
IIPY MPOEKTUPOBAHUU TEXHOJIOTUM OYMCTKM M CUCTEM BOJOMNOATOTOBKU JJISI XO3AMCTBEHHO-
MUTHEBOTO U MIPOMBINIJICHHOTO BojocHa0xeHus B Jlonerkoit Haponnoii Pecrybnuke.

KiroueBble  ¢JI0Ba:  JuUKBUOUPOBAHHbIE — WAXMbBI,  WAXMHbIE — 800bl,  2€0J1020-
auopozepaghuveckue yCciosus, X03aUCmeeHHo-nUmve8oe 8000CHAOICEHUE, MEXHON02US OUUCTIKU.

Purpose. To substantiate a feasibility of utilization of waters from liquidated and operating
mines for household water use in settlements of the Donetsk People’s Republic.

Methods. Analytical investigations consisted of analysis and processing of special literary
sources, scientific and technical literature and laboratory-scale studies of general sanitary,
organoleptic and toxicological markers of the mine waters composition.

Results. The key markers that must be taken into account in designing the mine water
treatment technologies for household water use purposes are following: consistent avalability of
required volume of water; established vertical hydrogeological connections between mines;
predictability of changes in the qualitative composition of mine waters with time under the
influence of external factors.



Scientific novelty. A time lag has been established between atmospheric precipitation and
increased mineralization of mine waters; it makes about two months.

Practical value. The investigation results may be applied in design of water treatment
technologies and systems for household and industrial water supply in the Donetsk People’s
Republic.

Keywords: liquidated mines; mine waters; geological and hydrographic conditions;
domestic water supply; treatment technology.
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SUBSTANTIATION OF MEASURES FOR REDUCTION OF RISK

OF ATMOSPHERE POLLUTION BY EMISSIONS

OF LOW-CAPACITY BOILERS

Heab. O6ocHOBaTH MEpHI MO CHMKEHUIO pPUCKA 3arpsisHEHHst aTMochepbl BBIOpOCcaMU
KOTEJbHBIX, 000pYI0BaHHBIX KoTiIamu Manod morHoctd HUUCTY-5 u Viessmann Vitoplex 100
tun PV1, na Tepputopun loneuxoit Hapoanoit PecriyOmmku.

Metoabl. [lpu perieHuu MNOCTaBIEHHBIX 3a7lad MCIOJIb30BAHbBI: aHalu3, 000O0IIeHHe
U CHUCTEMAaTH3alisl pacyeToOB BEJIMUYMHBI BBIOPOCOB Ul MPOBEJCHUS CPAaBHUTEIbHOM OLIEHKU pUCKA
3arpsi3HEHUsT aTMocepbl NPOAYKTAaMHM CrOpaHHs, OOpa3ylOIIMMHUCS BO BpeMsl COKUTaHHUs
OpPraHMYeCKOro TOIUIMBA B KoTiax Manoi MmomHoctd HUUCTY-5 u Viessmann Vitoplex 100
tun PV1.

PesyabTaThl. Ha ocHOBe aHanm3a 3arps3sHeHHs] aTMOc(epbl BPEIHBIMU BELECTBAMHU MpPHU
OKCIUTyaTalli KOMMYHAJIbHBIX KOTEJbHBIX BBIIIOJHEHA CPaBHUTENbHAs OIIEHKA 3KOJOTMYECKOIO
pHCKa 3arps3HEHHMs BHEIIHEH cpeabl BbIOpocamu KoOTiIOB Manoil mourHoctn HUMCTY-5
u Viessmann Vitoplex 100 tum PV1.

Hay4ynasi HoBu3Ha. OG0CHOBaHbl METOANYECKHE MOJAXO/IbI K IPOBEIECHUIO CPAaBHUTEIbHOMN
OLIEHKM CTETeHH PHCKAa JKOJOTMYECKOTO 3arps3HEHUs aTMoc(hepbl NMpH SKCIDTyaTallid KOTIIOB
MaJIOW MOIITHOCTH JUIsl CHH)KEHUS BBIOPOCOB B OKPYXKAIOILYIO CPELy.

IIpakTHyeckas 3HAYMMOCTB. [loydeHHBIE pPe3ybTaThl MO3BOJIAT 0OOCHOBATH KOMILIEKC
MEpOTPHUATHHA, HANpaBJIEHHBIX HA CHIDKEHHE BHIOPOCOB 3arps3HAIONIMX BEIIECTB B aTtMochepy
OT KOTEJIbHBIX, 000PYAOBAaHHBIX KOTJIAMH MaJjOi MOIIHOCTH.



KaroueBble ciaoBa: ucmounuxu mel’lJZOCHCl6DfC€HMﬂ,' KomejibHble MAajloll MOWwHOCmu,
60002p€ﬁHble KomJibl, IKONIOCUYCCKULL PUCK,; OondcCHble U 6p€0Hbl€ Xumudeckue eeujecmed.

Purpose. To substantiate measures for reducing the risk of atmosphere pollution by
emissions of the boiler stations equipped with the HUMCTYVY-5 and Viessmann Vitoplex 100 type
PV1 low-capacity boilers on the territory of the Donetsk People’s Republic.

Methods. The following methods have been applied for solution of the assigned tasks:
analysis, generalization and systematization of calculations of the emissions volumes for conducting
the comparative analysis of risk of atmosphere pollution by the organic fuel combustion products
generated by the HUMCTY-5 and Viessmann Vitoplex 100 type PV1 power-producing units.

Results. The comparative assessment of the environmental risk of environmental pollution
by emissions of the HUMCTVY-5 and Viessmann Vitoplex 100 PV1 type low-capacity boilers has
been fulfilled based on the analysis of the atmosphere pollution by noxious substances emitted by
the operating communal boiler stations.

Scientific novelty. The methodological approaches to conduction of the comparative
assessment of risk level of the environmental pollution of atmosphere during operating the
communal low-capacity boiler stations have been substantiated.

Practical value. The obtained results will facilitate the substantiation of the set of measures
aimed at the reduction of emissions of pollutants into the atmosphere by the boiler stations equipped
with the low-capacity boilers.

Keywords: sources of heat supply; low-capacity boiler stations; hot water boilers;
environmental risk; noxious and harmful substances.
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ANALYSIS OF REGULATORY LEGAL ACTS OF THE DPR

IN THE FIELD OF CHEMICAL, BIOLOGICAL AND RADIOLOGICAL DEFENCE

Heab. O60cHOBaTH MPEIOKEHHS IO COBEPIIEHCTBOBAHNIO HOPMATUBHBIX IIPABOBBIX AKTOB
Honenxoit Haponnoit PecnyGmuku B cdepe opraHmszanum MEpONpHATHN  paJHalliOHHOM,



XMUMHYECKON M OHOJOTMYECKON 3allUThl JIJIsl TApMOHM3AIMKM MX C MpaBoBod 0azoil Poccuiickoii
denepanum.

Metoabl. AHanu3 u 0000II€HHE CYIIECTBYIOIIMX HOPMATHUBHBIX MPAaBOBBIX AaKTOB U
MeToau4eckuX JokymeHToB Jloneukoir Haponnoit Pecnybmuku B cdepe paaualiMOHHOM,
XUMUYECKON U OMOJIOTUYECKOMN 3aIIUTHI.

Pe3yabTarbl. Pa3zpaboTaHbl MpeqioxKeHUsT 1O COBEPIICHCTBOBAHUIO HOPMATHBHBIX
npaBoBeIX akToB Jlonernkoit Haponnoit PecnyOnmuku B chepe opraHuzanyu MeEpONpHUSTHN
paanaliMOHHON, XUMUYECKON U OMOJIOTMYECKON 3alIUThI.

Hayunass noBu3Ha. OO0OCHOBaHbI MOAXO/BI, MO3BOJISIONINE COBEPIIEHCTBOBATH Ka4eCTBO
MIPOBOJIUMBIX MEPOIPUATHA B 00JIACTH PaTUAMOHHON, XMMHUYECKON W OMOJIOTMYECKOU 3aIUThI
JUISl IPEIOTBPAIEHUS] HETaTUBHOTO BIWSHUS MOCIEACTBUN YPE3BbIYAHBIX CUTYallMil HA HACEJICHHUE
U TEPPUTOPHH.

IMpakTuyeckass 3HauuMocTh. OmpeneneHue MNyTed COBEPIICHCTBOBAHUS IPABOBOIO
perynupoBaHus B cepe paaraniMOHHOW, XUMUYECKOW W OMOIIOTUYECKOW 3amuThl B J{OHEIKOM
Haponnoii Pecmybnuke B pamkax mpoliecca rapMOHU3AIMK 3aKOHOJATENbCTBA C MPaBOBOM Oa3oi
Poccuiickoit @enepanuu.

KiroueBble clioBa: epasicoanckas 000pora; paouayuoHHAs, XUMULECKAs U OUOIOSUYECKAs
3awuma,; HOpPMAmMueHvle Npagosvie aKmvl, cpeocmea UHOUBUOYATbHOU 3aUjUmbl, YpPe38blualiHdsl
cumyayus, NOMeHYUaIbHO ONACHbIN 0ObEeKm.

Purpose. To substantiate proposals for improvement of regulatory legal acts of the Donetsk
People’s Republic in the field of organization of measures of chemical, biological and radiological
defence.

Methods. Analysis and generalization of existing regulatory legal acts and methodological
documents of the Donetsk People’s Republic in the field of organization of measures of chemical,
biological and radiological defence.

Results. The proposals for improvement of the regulatory legal acts of the Donets People’s
Republic in the field of organization of measures of chemical, biological and radiological defence
have been developed.

Scientific novelty. The approaches allowing for improvement of the quality of the
conducted measures in the field of the chemical, biological and radiological defence have been
substantiated for preventing the negative impact of the emergency situations consequences on the
population and territories.

Practical value. Determination of ways of improvement of the legal regulation in the field
of the chemical, biological and radiological defence in the Donetsk People’s Republic within the
process of harmonization of the legislation with the Russian Federation legislative framework.

Keywords: civil defence; chemical, biological and radiological defence; regulatory legal
acts; personal protective equipment; emergency situation; potentially hazardous facility.



