Tema 7.2.1. ABapil i aBapivHi
cuTyauil B TUNOBUX
TeXHOJION4YHUX npouecax Ta Ix
nonepeaXeHHs.

JNNEKLIA 14

HeOe3neka BHHUKHEHHS aBapl Ipu
IIPOBEACHH] XIMIYHHUX MPOLIECIB Ta 1X
TONEPEIHKCHHS.



NMNAH NEKLUII

1. XiIMIYHO Hebe3ne4yHl 00’eKkTu, IX
Knacudpikauia Ta XxapaktepucTtuka

2. [pnU4nHM TEXHOreHHUX aBapiun
XIMIYHOIO NOXOIXKEHHS

3. CunbHOAIYI OTPYUHI PEYOBUHM.
TOKCUKONOTIYHI XapaKTePUCTUKU

4 TexHoreHHa 6e3neka XiMivHoO -
Hebe3ne4yHmx o0'eKTIB
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1. XimiyHO Hebe3ne4Hi 06’eKkTH, IX Krnacudikauis
Ta XapakTepucTUuka

NMPUKITALOW Hainbinblw Benmkux XimivHMX ob'ekTiB YKpaiHu €:
[opniBcbke BAT «KoHuepH Ctupon», BAT «A30T» (M.
PiBHe), Yepkacbke BAT «A3oT», Uepkacbke BAT
,XIMBOJTIOKHO", BAT ,,Cymuximnpom”, OAK (aepxaBHa
akuioHepHa komnaHis) ,Tutan” (AP Kpum), lepxaBHe
nignpuemctso ,ApreHTym” (M.J1bBiB), Ogecbkunm
Oep>XaBHUW NpuUnopToBun 3aBo, CeBEPOOOHELbKE
,ObeaHaHHsa A3oT”, BAT ,YkpnnacTtuk’, BAT
7AHInpowwunHa”, 3anopisbke Al ,KpemHin nonimep”



AIMIMRO REOeslIcHRMY 00 eRkidviv
(XHO) Ha3uBatoTbCH

s OO'ekTn rocnogaptoBaHHs, siKi y CBOIW OisANIbHOCT]
BUrOTOBNAOTb Ta/abo BUKOPUCTOBYHOTb CUNBbHOLIKOM
OTPYWHI PEHOBUHU YU 3OINCHIOKOTH IX 30epiraHHS,
TPaHCMOPTYBaAHHA

s XHO - 00'ekTn rocnogaproBaHHs, npu aBapisix abo
PYWHYBAHHAX B SIKUX MOXYTb CTAaTUCHA TEXHOIEHHI
Hebe3neKkn 3 MacoBMM YpaKeHHSIM nepcoHarny ob'ekra
| HACEeNEeHHS, WO NPOoXMBae B 30HI MOXITMBOIO
XIMIYHOIO 3apaXkeHHsd, | AOBKINNAA XIMIYHO
Hebe3ne4yHnmm pedoBuHamm (XHP).



[1o XximiyHO HeEBEe3neYHnX 00'eKTiB Hanexartb:

3aBoAM i KOMOIHaTK XiMIYHMX rany3en NPOMNCIOBOCTI, a
TaKOX OKPEeEMi YCTAaHOBKU Ta arperaTu, ski BUpobnsoTs abo
Bukopucrtoytotse CLOP;

3aBoau (abo ix Komnrekcun) 3 nepepodkn HaPTONPOAYKTIB;

BUPOOHMLTBA IHLIKNX rany3en NpoMUCNOBOCTI, SKi
Bukopucrtosytote CLOP;

NiANpPUEMCTBA, LLI0 MaloTb Ha OCHALLEHHI XOrnoansbHi
yCTaHOBKW, BOAOHANIPHI CTaHUIl | 04MCHI cnopyau, Sk
BUKOPUCTOBYIOThL XI0p abo amiak;

CTaHLUil i NOpTW, A€ KOHLEHTPYETLCA NPOAYKLIA XIMIYHNX
BUPOOHMLITB, TEPMiHaNM i ckrnaaun Ha KiHLEeBUX MyHKTax
nepemiweHHa CAOP (oo XHO He HanexaTb 3ani3HuLi);

TPaHCMNOPTHI 3aC0BW, KOHTEMHEPW | HAnNWBHI NOI3AMN,
aBTOLIMCTEPHW, PiYKOBI Ta MOPCbKI TaHKepW, LLIO NepeBO3ATh
XiMiYHi NpoayKTH;



B YKkpalHi yHKLUIOHYE

= Onunsbko 2000 xiMi4HO HeOEe3NeYHMX 00'EKTIB, B 30HI
PO3MILLIEHHSA SIKUX npoXXmBae 6inst 30 MIH. YOroBIK.

x Ha koxxHomy XHO 3HaxoguTbecsa B cepeaHbomy 3-15
nobosun 3anac CHOP, sknin moxe 3bepiratucs B
MICTKOCTSAX nig Benukum tuckom (oo 100 atm.) B
I30TEPMIYHNX CXOBULLAX abo B 3aKPUTUX EMKOCTHAX
nig atMmocdepHUM TUCKOM MNpu Temneparypi
HaBKOJMMLLHLOIO cepenosuLLa.

= [lpn BCix cnocobax 30epiraHHs He MOXHa AaTu
nosHol (100%) rapaHTii B IX HagiMHOCTI.



XiMI4YHO HeOe3meyHl O00’€KTH MOXYTh KiIacu(IKyBaTHUCS 34
HAaCTYITHUMH IMOKa3HUKaAMM:

- 32 ¢(hepor0 BUKOPUCTAHHS:

OIAOPUEMCTBA XIMIYHOI Ta HA(PTOXIMIYHOI HPOMHUCIOBOCTI, IO
BUTOTOB/ISIIOTh Ta BHKOPHMCTOBYIOTh aBapiiHO XIMIYHI HEOE3IEeUH1
PEYOBUHHY;

HIIIPHUEMCTBA LEII0I03HO-IIANEPOBOI, TEKCTUIBHOI, METaIypriiHOi,
Xap4yoBOi Ta IHII. BUJIB IPOMHUCIIOBOCTI, 110 BUKOPUCTOBYIOTh y CBOIX
TEXHOJIOT'1SIX aBap1iHO XIMI14HI HEOE3EeYH1 PEYOBUHH;

IIPOMMCJIIOB1 XOJIOJIMJIbH] YCTAaHOBKH;

BOJOOYHMCHI CIOPY/IH;

3a113HOTPAHCIIOPTHI CTaHIli, TOPTH, TEPMIHAIM 1 CKJIadgu
TUMYacoBoro 30epiranas AXHP;

TPAHCIIOPTHI 3aC00M (KOHTEMHEPH, HAJIWBHI MOI3[IM, aBTOLMCTECPHH,
PIYKOB1 Ta MOPCBHKI TAaHKEPH, TPYOOIIPOBOJAN TOIIO);

CKJIaJIu TUM4YacoBoro 30epiranas bXHP;

M1AIpUeMCTBA 110 3HUIeHHIO bXHP.



°* 3a CImocooaMM Ta YMOBaMH 30€pIraHHA:

CKpaIlJIcH] ra3u (Ha3eMHe);
CTUCHEHI ra3u (Ha3eMHeE);
pPIIMHU (Ha3€MHE);

TBEP/Il pEUOBUHHU (HA3EMHE).

e 3a kareropisiMmu xXiMiuHOI HeOe3nmeku. KputepieM 714 BUSHAYCHHS
KaTeropli XIMIYHOI HEOE3IEKH 00’€KTa € KUIbKICTh HACEICHHS, IO
MOTpaIlisie B 30HY MOXJIHUBOIO (IPOTHO3YEMOTO) XIMIYHOTO
ypaxkeHHs (BMXY), mo mnpeacraBiasge co00w0 INIOMy Koja,
OOKpPECICHOTO paalyCoM, SKHH HJOPIBHIOE HaMOUIbIIIN ITIMOWHI
PO3MOBCIO[DKEHHSI XMapyd yPaKEHOro TMOBITpS 3 IOPOrOBOIO

KOHIICHTPAIIIEIO.
Bceoro B YkpaiHl HamuyeTbcs OMu3bko 1,5 THC. XIMIYHO-
HeOe3MeUHNX IIPOMHCIOBHX 00’€KTIB, e 30€pIra€eThes,

BUKOPHUCTOBYEThCS ITOHAT 300 TUC. TOH HEOE3MEUHUX XIMIYHUX PEYOBHH,
30KpeMa noHaa 9 tuc. ToH xnopy, 200 tuc. ToH amiaky Ta 0au3bko 100
THC.TOH 1HIINX HEOE3MEYHUX XIMIYHUX PEUYOBHH.



[{1 00’€KTH pO3MOALICHI IO CTYIEHIX XIMIYHOI HEOE3MEKU;

] cryminb - 75 00'ekTiB (y 30HaX MOXJIABOIO XIMIYHOTO
3apa)kKCHHS Bl KOXKHOI'O 3 HUX MEIIKA€e OLIbIIE 3 TUC. YOJL.);

Il cryminb - 191 00'exT (Y 30HaX MOXJIHMBOIO XIMIYHOIO
3apa)kKCHHS B1J KOKHOro Memikae Big 0,3 10 3 THUC. YOIl );

IIl cryminb - 408 00'exkTiB (y 30HaX MOXKJIHBOIO
XIMIYHOI'O 3apakKeHHs B1J KoxkHOro memkae Big 0,1 no 0,3 tuc.
40JI1.);

IV cTyminb - 901 00'ekT (Y 30HaX MOXKJIMBOTO XIMIYHOIO
3apaXCHHS B1J KOXKHOro Memikae MeHme 0,1 tuc. 4Join.).
Po3mnoain  KUIbKOCTI XIMIYHO HeOe3nmeyHux o0'ekTiB  I-I11
CTYIICHIB 110 PerioHax YKpaiHM MPHUBEICHO y TAOIHII].



BChOro y 30Hax MOXXJIHWBOTO XIMIYHOI'O 3apa*KCHHS
B1J IUX 00'ekTiB Memikae moHana 17 miuH. 4doi. (35%
B1J] HACCJICHHS KpaiHH ).

ITomag 400 aaMIHICTpAaTHBHO-TEPUTOPIATILHUX
OJJMHUIIb MAalOTh CTYIICHb XIMIYHOI HEOE3MNEKH, 3 HMX
no I crymeHs xiMi14HO1 HEOE3MEeKH (B 30H1 XIMIYHOTO
ypakeHHsI 3HaxoauThcs IoHAA S0% MeEIIKaHI(IB)
BIJTHECEHO TTOHA]I 90 aJIMIHICTPaTUBHO-
TEPUTOPIAIBHUX OJWHHUIB, 10 Il CcTymeHs XIMIYHOI
Heoe3neku (B1g 30 go 50% memkaniiB) - moHafg 20, oo
III crynens (Bim 10 mo 30%) - Owbme 70, mo IV
ctyneHs (go 30%) - 245.



[Ipu BupoOHmn41i aBapii Ha XHO 3 Bukugom C/IOP B
HABKOJIMIIIHE CEPENOBUIILE BUHMKAE 3apPaKeHA XMapa
(cymix COP 3 nmoBI1TpsiM), sIKa HA3UBAETHCS
IEPBUHHOK 200 BTOPUHHOIO.

IlepBunHa xmapa - xmapa CIIOP, yrBopena B
pe3ylbTaTi MUTTEBOIO (1-3 XB) mepexoay B atMochepy
yacTuH BMICTY eMKocTi 3 CJIOP npu 1i pyliHyBaHHI1
Bropunna xmapa - xmapa CJIOP, yrBopeHa B
pe3yJIbTaTl BUIIAPOBYBAHHS PO3JIUTOI PEUYOBHHHU 3
I1ICTUJIaK04Y01 ITOBEPXHI.

KoH1ieHnTpaliisg nmapiB y I€pBUHHIM XMapl B ICKLIbKa
pa3iB OLIbIIA, HDK Y BTOPUHHIM.



2. [TpNYnNHU TEXHOreHHNX aBapin XiIMIYHOIO

NOXOOKEHHA:

1/ INomMmunnkoBi aii nepcoHany:

a) NopyLleHHA npaBun 30epiraHHsA | TPAHCMOPTYBaHHS
CLOP;

6) nopylleHHS npaBun TEXHIKKU De3neku;

B) MOPYLUEHHA TEXHOMONYHOro NPOoLIECY;

) NOMWIKK NPW 3anycky i 3yrnnHLi TEXHOSOrN4YHOro
npoLecy;

) 3anoBHEHHS pe3epByapiB Ans 30epiraHHs BULLEE HOPM
npu nomusrikax B podoTi nepcoHarny T1a (abo) BigMoBU
cnctemMun 6e3neku, Lo KOHTPOIOKTb PIBEHD;

e) akTn obmaHy, caboTtaxy abo gmBepcin BUPOOHMNYOro
nepcoHany abo CTOPOHHIX OCiO;



2. IIpoekTHO-BUPOOHUYI AedeKTH:

a) BUXI1]] 3 JJaJly arperariB, MEXaH13MI1B, TPyOOIIPOBO/IB;

0) HECIPABHOCT1 Y CUCTEMI1 KOHTPOJIKO HapaMeTPlB TEXHOJOTTYHUX
IPOILIECIB (IaTYMKH TUCKY, PIBHS, TEMIIEpATypH );

B) HEMIOJIAJIKA Y CUCTEM1 KOHTPOJIIO 1 3a0€31eUeHHS 0€3IIEeKU
BUPOOHHUIITBA (3a11001KH1 KJIallaHW, CACTEMHU CKHUAAHHS THUCKY,
HeWTpai3alili, 3aro01KH1 pO3pUBHI MEMOPAHHU );

I') IOIIKOIKEHHS B CUCTEMI 3aITyCKY 1 3yIIMHKH TEXHOJIOTTYHOTO
IIPOLIECY, [0 MOXKE IIPU3BECTHU 10 BUHUKHECHHS BUOYX0-HEOE3IIEUHO1
OOCTaHOBKU;

1) ITOIIKOI>KEHHSI BarOHA-IUCTEPHU 3 XIMIYHO HEOE3MEYHUMHU
pEeYOBHHAMHU 200 €EMHOCTEH JJIsl 30€piraHHs BHACIIIOK B1IMOBH
CUCTEMH O€3MEKH, 110 KOHTPOJIIOKTh THUCK;



2. [IpoeKTHO-BUPOOHUYI aedeKTH:
(npoaoBXeHHSA)

o €) PO3pVBWU LUNTAHIOBUX 3'€AHAHb Y CUCTEMI PO3BAHTAXKEHHS;

o €)NOPYLUEHHA repPMETUYHOCTI 3BapHUX LWBIB i 3'€qHYyBanbHUX
donaHuis;

C )K) NOLLKOKEHHS1 EMKOCTEN, TPYOONpoBOAIB BHACNIOOK
MEXaHIYHMX YK XIMIYHUX OiK (Kopo3is MeTany);

m 3) BUTIK XIMIYHO HEBE3NEYHUX PEYOBMH i3 HAcoCIB, TPYyO;

= 1) BUKOPUCTaHHSA HEMPUOATHMX Y1 HEAKICHUX MaTepianis npu
BUTOTOBJIEHHI
netanen, obrnagHaHHS, yCTaTKyBaHHS;

n |) eK30TEpPMIYHI peakuil Yepes BiAMOBY cucteMun besneku;

o 1) nonimepuaauis xiMmivyHO Hebe3nevYHnxX PevHoBMH Y pe3epByapax

anga ix 36epexeHHd



3. 3O0BHILWHA [iA cun npupoau:

a) NOCTiMHa AOia METeOoPOsIoriYHNUX YMOB Ha
enemMeHTU KOHCTPYKLUIN, AKI

nepebyBaloTh Nig IX BAIMBOM (BITEP, AOLL, CHIr,
Temnepartypa), Lo Npn3BoaATb

00 KOPO3Il | 3HWKEHHA (PIBNKO-MEXaHIYHUX
NOKa3HUKIB yCTaTKyBaHHSA, TpybonpoBoais

©) [isg CTUXINHOro nNuxa, Wo MOXe NPU3BECTU A0
NOLUKOOKEHHSA YN PYNHYBAHHSA eNeMEeHTIB
KOHCTpYKUin ob'ekta 3 XHO

4. HusbKa sKicTb OyaiBenbHUX MaTepianis.,
KOHCTPYKUIN, a TaKOXX BUKOHAHHSA
oyaiBenbHUX POOIT.



COOP - ue TakKi xiMmiyHi peyoBUHU abo
CMONYKMU, AAKi NP NeBHIN KINbKOCTI, WO
nepeBULLYy€E rPaHN4YHO AONYCTUMI
BeJfIMYMUHUN KOHUEeHTpaull, NpoABAIOTb
LWKIANWBY A0 Ha NoAen, TBapuH,
POCIUH | BUKITUKAIOTb Y HUX YPaXKeHHSA
PIBHOro CTyNneHs BaXXKOCTI.

Ypaxatoua aia COOP moxe npoaBnaTucs
npuv BiANOBIAHIN KOHUEeHTpauil |
TOKCOAO03l.



KoHueHTpauia CHOP -
KinbkictTeb COOP B ognHuui
ob'emy noBITp4, WO
BUpPaXXaeTbCqa B Minirpamax
Ha KYyOIYHUN METP 4uM NITP
noBiTpa ( ma/n).



BigHoweHHA KoHueHTpauil COOP B noBiTpi
00 Yacy Ail Has3nBaloTb eKCNo3unuicto.
OpHa i Ta X KoHueHTpauia COOP npwu
PIBHMX eKCno3nuisax No-pi3HOMY Ale Ha
OpraHi3am nguHu.

COOP HasuBaroTb XIMIYHO HEDE3NEYHI
peyoBuHU (XHP).



TokcukonorivHi xapakrepuctukn COOP

s TokcuyHictb COOP - ue 1x MOXnuBICTb
ypaxkatu opraHiam nioguHN.

TOKCUYHICTb BM3HAYaETbLCA KINMbKICTIO PEYOBUH, AKE
NPU3BOAUTb A0 YpPaXKeHHSA | XapaKTepoOM TOKCUYHOI
Oi1 Ha opraHi3m.

YpaxkeHHs1 MoXe byTn MicueBe,

3aranbHe | ogHo4acHe npu gl

| MICLUEBOIO | 3araribHoro.



TokcunyHa go3a CHOOP - ue KinbKICTb
PEYOBUH ([O03a), ilka NPuU3BOaAUTb A0
NeBHOro BpaXar4yoro egekTy.

ToKC. O03a 3aneXxHo Big YpaXeHHS NPUUMaETbCA PIBHOMO:

= NPV iHranAUiRHNX ypaXkeHHAX: 4o0yTKy cepeaHbol
KOHLEHTpAaLIT OTPYNHOI PEYOBMHU B MOBITPI HA Yac
nepedyBaHHA NOONHU B 3apaXKeHOMY CcepenoBMULL |
BUMIPIOETLCS B 2*X8/M3.

= MPU LWKIDHUX ypaXKeHHsX - Maci piakol OTpyuHoOI
PEYOBMHMU, sika BUKINNKAE NEBHUN EEKT YparKEHHS Npu
nonagaHHi Ha LWKipy, sIKy NPUNHATO BUMIpOBaTH B
Minirpamax Ha niTp (Ma/r) abo minirpamax Ha Kifiorpam
(me/K2).

s [114 KiNnbKICHOI XapakTePUCTUKN TOKCUYHUX
BriactusocTten KoHkpeTHnx COOP npwu 11 ail Yepes opraHu
OVXaHHSA NIOANHU 3aCTOCOBYHOTLCA TaKli TOKCOO03W:
rpaHNM4YHO gonycTuma, NnoporoBsa, BMBoAasv4a i3 nagy i
cMepTernbHa.



'PpaHn4HO Aonyctuma koHueHTpauia (FOK) - Taka
(0o3a) KoHUEeHTpaLisa, Npu SKin CAMNTOMW OTPYEHHS LLIE
He HacTynawTb.

CepeaHsa noporoBa TOKCOA403a - KOHLEHTPAaLlisA, AKa
BUKITMKAE MOYaTKOBI CUMMTOMM (O3HAKN) YPaAKEHHS
napamu COOP y 50% ypaxeHux.

CepenHs BuBoAsiva 3i CTPOHO TOKCOA03a
KOHLEHTpAaLUis1, Sika Npn3BoanTb Ao Buxoay 3i cTtpoto 50%
YPaKeHUX.

CepepnHsa cmepTeribHa TOKCOA03a - 1034, sKa
npun3BoauTb Ao 3arnbeni 50% ntogen, TBapuH npu 2-4-
FOAWMHHIN IHranauinHIn ail.



3a cTyneHem Ail Ha opraHiam COOP
OiNATbCA HA YOTUPU Kracu Hebe3neKu:

s 1-1 - Hag3BMYaANHO HEDE3MEYHI;
s 2-N - BUCOKO HEDE3MNEYHi;

= 3-U - NOMIPHO HeDE3MNEYHI;

s 4-n - Mano Hebe3neyHi.

CepegHsa cmepTeribHa KOHLUEHTpauia y noBiTpi, Mr/m3
3ariexHo Big Kracy Hebes3neku ckrnagae:

s | -nm knac - meHwe 500; 2-m knac - Big 500-5000:;
s 3-U Knac - Big 5001-50000; 4-mn knac - noHag 50000.



XapaKTepHi BacTUBOCTI OeAKUX
CLOOP

[ligrotyBatn is3-xim xapakrepuctukm CLOP:
= benson (CH,)

= Xnop (Cl,)

= Amiak (NH,)

= CipyaHun aHrigpua (S0,)

= CipkoBogeHb (H,S)

s CunHunbHa kucriota (HCN)

s PocreH



4 TexHoreHHa 6e3neka XiMmiyHO Hebe3neYyHux
O00'€KTiB BKIOYa€E KOMMNNEeKCc 3axoniB

IHpOpMaLIMHOIo XapakTtepy,
opraHi3auiHO-TEXHIYHOrO,
TEXHOJIOTMNYHOro CrpsiMyBaHH4,
MOHITOPUHTY,
PATYBaNbHO-BIOHOBSIIOKYOIO XapakTepy,
MeOWUYHOro CrnpsiMyBaHHS,

3aXUCTY HaCeNneHH4a | TepuTopiv Big Hacnigkis
Haa3BMYaUHUX cUTYyaUin
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