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EXXMEELL X 8CIEXES

ANb¥818 OE HA2AKBS ALl BEYEEOPMEOT OE
ACTIONS EOK THEIK. BECKEASE IN THE EACIEITIES EOK
PKOBECTIOX OE 8OELU BIOEEEE W TEKMS8 OE
EXPEOSIYE AW EIKE BAXCEK

CanAlllaie o/ Tecknicai 8ciences, 8enior beciurer T3yTbai Bokitian Mykkaiioyyck

ukraine, Kkarkoy, Maiional EniyeTsiiy o/Ciyii Proieciion o/ nkraine,
BepariTeni o/babor, Man-Maiie anii EnyironTeniai 8a/eiy

Nbsiraci. Tki3 paper giye3 ike anaiysi3 anii esiiTaiion o/pkysical anii ckeTical karariiz anii
anaiysi3 anii a3se33Teni o/ ike Karariis, ike raiing o/ike kararii3z anii canses o/eTergencies ka3 been
obiaineii. >Kiik ike keip o/ Toiiern, 3ianiiarii ieckniumes, karariions /acior3 anii risk3 kaye been
iiffenii/eii ikai exceeil ike perTissibie yaive anii can fieaii io eTergency 3iivaiion3. To preyeni
eTergencies, ike M>a3 i0 Tanafge anii coniroi ike paraTeiers o/ ike iecknoiogicai proces3 o/
proiiucing 30iiii bio/neis ikai a/leci 3ecuriiy kaye been presenieii, a3 M>€ii a3 ike Teasures io preyeni
ikeT Kaye been anaiyreii aniiproposei.

Kararii3, ckeTicai kararii3,/re anii expiosiye proiiuciion, keai-resisianipiiers.

8iaieTeni or ike problew. Por Vkraine ank Ike Tokoie Toorik, Ike prokuciion or 30iik Kiorveis
'TOT piani KioTas3 i3 a proTising area, Kni TOKeT iecknoiogie3 ank egnipTeni Kaye proyek io ke guke
Kangeroms. Paiivre io nnkersiank ikis, KOiK iniert3 or kesigning ank operaiion or ike3e prokuciions, ieaks
i0 accikeni3 ank expiosion3 Toiik 3eyere conseguences. busi expiosion i3 ike Toorsi conseguence or ike
presence or yefeiakie Kusi, OiKer ikan igniiion, iire, 3ToKe, Kesiruciion ank kKaTtafe io Kuiikings ank
KeyeiopTeni or occupaiionai Kiseases. Tkererore, in Orker io enaure expiosion ank iire 3areiy, preyeniion or
eTergencies or anikropogenic naivre, ii i3 necessary io 3iMKy ike Karark3 ank risk3 ank io iTproye ike
Tea3ures oriecknicai 3areiy, TOKICK TaKe3 ii ike reieyari area or ike researck.

Anaiysi3 or laiesi 3sinkie3 ank publieaiion3. Tke paper [1] pre3eni3 an a33e33Teni or ike
Kangers or Ku3i ank fgas eTi33ion in ike process3ing or Arain Toasies3; iKi3 TOOTK esiakii3ke3 ike
3igniicani exces3 or Ku3i conceniraiion, TeiKOKOioAy ror Ku3i processing, ii3 exirusion iransrorraiion
'TOT a Ki3persek 3irucivre inio granviar one; an erreciiye pres3 exirvker i3 preserniek, TOKICK aiioTo3 io
rekuce Kusi rorrtaiion, ire karark, Kui ii Koe3 noi 3oiye ike prokiet orike generaiion or karTrui gases
ank oiker kangers.

In ike anaiy3i3 orike prokuciion process, ike paper [2-3] ka3 rovnk ikai expiosions ank ires or
iecknoiogicai eguipTeni cavM3e Ku3i ank Koi pariicies or coTpre3sek TOOOK Toying Toiikin ike
prokuciion iine3 or rviei peiieis. To Keieci 3parks, ii i3 neces3ary io insiaii 3en3iiiye Keieciors operaiing
in ike inrrarek area. Tke inirokuciion or iniegraiek rire preyeniion 3oiniion3 ai rvei peiiei prokuciion
Toniioring 3y3ieT. TKi3 TeikKOK iake3 inio accomni ike 3peciiic3 or ike prokuciion or agranuies omniy
ank Koes noi iake inio accouni ike prokieT or iran3poriaiion or rvei Krigueiies ank ii i3 iocai, operaies
in a ceriain area or iran3poriaiion.

TKe akoye 3iMKy Koe3 Mnoi 30iye ike prokiet OF Kararkous raciors arnk risk3 or expiosiye
Prokuciion or 30iik Kiorneis rroT piani Kiotas3 inacoTpiex ank 3ysieTaiic Tanner.

8iaieweni or ike ia3K ank ii3 resoiviion. TKe purpo3e or iki3 paper i3 ike coTprekensiye
as33e33Teni Or Kangeroms ank Kararkow3s raciors in ike prokuciion or rvei Krigueiies r'rot piani kiotass
ank ike KeyeiopTeni or Teasnres io rekuce ikeir itpaci on rire ank expiosion Karark or prokuciion.

Orpanic Ku3i i3 one or ike To3i 3igniiicani or ike KarTrui ank Kangerous prokuciion raciors.
Tke Tain 3ource or Kusi rorrtaiion i3 exirmsion, peeiing ank crusking processes. buring ikese
processes, Kigkiy Kispersek ku3si (0.8-5 Ticrons) i3 reieasek imio air, TOKICK, in akkiiion io organic
pariicies, coniain3 Teiaiiic ank Tinerai pariicies.
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Tke M3 conieni in ike air can reack ike Kigkesi yaine Teken cKopping ani 3ateing Teiikouni a

Tabie 1 Tke comieni or iu3i in ike air or ike Teorking area Wuring Teckanicai ireaiteni,
epeniiing on ike iype or rare Taieriais

Proces3eit rare Taieriai3 Busi conieni, w8/ w3
8uninoTeer busk 800-1000
8areiinsi 500-754
Bariey sirate 176-238

Tke processing or organic Taieriaia uniiergoes Teckanicai, pkysicai & ckeTicai ckanges in
ikeir siruciure, anii ike air or ike Teorking area coniain3 a coTpiex Tixiure or yapors, fgases anii
aerosois. Tke Wying proiincia rorteii ivring ikerTai iecoTposiiion (ikerTai iesiruciion) or a nutber
or organic 3ub3iances are ire-expiosiye, ioxic anii can camse ckanges inm ike cenirai meryous anii
yascuiar 3y3ieT3, KeTaiopoieiic anii iniernai organs, a3 Teeii a3 3kin anii iropkic iisoriiers. Proiongei
inKaiaiion or um3i in ike proiuciion enyironTeni can ieaii io ike eyeiopTeni or K3i isease3 or ike
broncki anii imna3 - pneuToconiosis, ckromic /m3i bronckiiiz. Tke inkaiaiion or iinsi anin gases i3
exireTeiy /angeromns Tekick ieaii3 io ike iisease or beryiiinT.

Tke iAaia on ike conieni or imK3i in ike air or ike Teorking area niri— Teckanicai ireaiteni,
Mepeniiing on ike iype or rare Taieriai3 are 8iyen iniabie 1

Buring ike proliuciion or ruei briguweiies rroT piani biotass, an eTergency occurs ive io ike
KOi 3uriace or ike iryer, ike Crusker, ike exiruiter anii ike peneiraiing lieyice. TKe 3uriace or ike
exiruiier Keali i3 e3peciaiiy angerous ani rvei brigueiies, aier exirusion, can 3Toiier anii are ire ani
expiosiye Mangeroms. Tke ieTperainre or ike Teorking pari3 or ike exiruier anii brigueiies arier
exirusion, vepeniiing on ike iype or rate Taieriai3 i3 §iyen in Tabie 2.

Tabie 2. Tke ieTperaiure or ike Teorking pari3 or ike exiruiier anii brigueries aier exirusion,
epeniiing on ike iype or rare Taieriais

Type or rate Taieriais Treaiteni letperaiuvre, ° C
~0OJA resinves 320 350
8unloTeer Kusk 250—290

Ai30, burns oceur ir' ike Toisinre conieni or rare Taieriai3 exceeis 8 %, iue io ike raci ikai iuring
exirusion a 3ieaT cork i3 forTei, ike rare Taieriai Vies oni or'ike exiruier keaii anii Myumres Teorkers.

Tke caicuiaiion or exces3 pressure or ibe expiosion ror cotbusiibie n3i ba3 been Talie in
accoriance Teiib 8T B ¥.1.1-36:2016, un3ing ibe roiioTteing rortuia:

Op _ T-HT-PO-r 1 (1)
Ycs-Ps-Cp-To

Tebere r i3 ibe proporiion or ibe pariicipaiion or ibe burnein imnsi in ibe expiosion, in ibe
absence ol experiTeniai iaia on ibe yaine or 2, ii i3 aiioteein io iake r=0,5; HT i3 ibe beai or
cotbusiion, >k <kr~r; pE i3 air lensiiy berore expiosion ai an iniiiai ieTperainre To, ka/T3; Cpi3 beai
capaciiy orair, Mk8 BO; TOi3 iniiiai ieTperainre or air, K.

Tbe key racior bere i3 ibe use or ibe Teiboit [4] ror obiaining 3oiiii rvei rrot piani rare
Taieriai3 ani aiitiiiyes, Tebicb ba3 aiioTeeii io iransrer ibe iianger or proiiuciion rrot caiegory B (iire-
barariions) io caiegory V (rire bararii), reincing ibe exces3 pressure or cotbusiibie iusi rrot 6 kPa io
0.25 KkPa, Tebicb ba3 been caicuiaiein by ibe rortuia (1).

li i3 proposeit io repiace conyeniionai cyciones Teiib cycione3 Teiib aiiiiiiionaiiy creaieli
pressure, Tebicb arise rrot ibe Toilierniraiion or exisiing cyciones, in ibe consiruciion or Tebicb
eieciric Toior, 3bai anii biaite3 are aiiitein. li 3bowuiii baye a proiuciiyiiy or ai ieasi 1500 m3Tin. Tbe
cycione Teiib aliitiiionaiiy creaiei pressure i3 3boten in Pi§. 1 Tbe Wirrerence beiteeen ibi3 cycione anii
Tolern cyciones ani m3i coiieciors i3 ibe presence or'a roiary roior in ibe cycione.

Tbe roior's Teorking pari3 proyirie increasei erriciency or 3eparaiing ibe iusi r'rot ibe air iine

io ibe aiiiiionai n3e or ineriia rorces basei on ibe rerieciion or ibe roiary pianes.
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uiirarine pariicie3 or iMusi, perrorT3 anoiker runciion, i.e. a cenirirnaai puTp ror ike 3eieciion or ciean
air rroT ike cycione boity. Tke iiriye or'ike roior inike r'ort or an efeciric Toior Toiik a potoer or 3K »
i3 Tocaielt ai ike iop or'ike cycione ani i3 a 30ie iniegrai sirucivre.

Koi aii enierprize3 proiwvcing rvei brigueiies kaye a cooier. Por rapiii anaiysiz or raei
brigueiies, a 3aTpie Tn3i be obiaineid. Por iki3 purpose, ii i3 3u88esieli io u3e keai-resisiani Tiies ikai
Kaye ike 3Kape, 31CK a3 a proitie or brigueiie, Kexagon or guairangie, a3 Toeii a3 a Kaniie rroT a Keai-
resisiani Taieriar.

In ike exirusion ani cooiing area, ii i3 proposei io insiaii an exiracior io retoye air r'roT ike
TOOrKing area coniaining 3ToKe anii im3i, TOKICK 3Kouili be cieaneil ikromak insiaiiein rabric riiiers,
3crubbers or eieciric iiiers.

Coneinsions. Tke anaiysi3 or kararin3 ani ike a33e33Teni Or ike ri3k3 or expiosiye bioraei
proiuciion r'roT piani bioTa3ss i3 reguireit io Toliernire Teasures io reiince ike risk or kararis, errecis
on ike K1Tan boily anii ike enyironTeni, TOKICK can Teail io eTergencies.
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