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Lls nybnikauis nigrotoBneHa B pamkax nporpamu «Ekonorizauis
€KOHOMiIKM B KpaiHax CxigHoro napTHepcTBa EBPONENCbKOro
Cotosy», aka  ¢diHaHcyeTbeca  €Bponenicbkum  Coto3oM i
BNpoBaaXyeTbca OpraHisaljieto 3 EKOHOMIYHOro cniBpobITHULTBA Ta
po3sutky (OECP) vy cniBpobiTHmutei 3 OOH HaBkonuiHe
cepeposuile (KOHEM), OpraHisaujeto 0O6’egHaHmx  Hauin 3
npomMmucnoBoro po3euTtky (IOHIAO) Ta EBpONENcbKO EKOHOMIYHO
komicieto OpraHizauji O6’egHaHnx Hauii (EEK OOH).

BupaxeHi B nybnikauii nornsagy >XOOHUM YMHOM He MOXYTb OyTu
BUKOPUCTaHI Ans BigobpaxeHHs odiLiiHOi no3uuji €BponencbKoro
Coto3y.

Lls nybnikauia Bunyckaetbcsl 6e3 o@iuiiHoro peparyBaHHs
Opranisauii O6’'egHaHmnx Hauin. BukopucTaHi B LbOMY OOKYMEHTI
BW3HAYEHHS Ta BUKIAA, mMaTepiasly He BUPaXaloTb XOLHOI AYMKU
CekpeTtapiaty Opranizauii O6’egHaHux Hauin 3 nNpPoMMCNOBOro
po3BuTky (IOHIOO) wono nNpaBoBOro CTaTycy Tiei YM iHWOI KpaiHu,
TepuTopii, MicTa 4u paioHy abo ix Bnaan, abo woao aenimitauii ix
KOPAOOHIB, a0 eKOHOMIYHOI cnuctemu, abo piBHA PO3BUTKY.

Taki BU3Ha4YeHHs, K "PO3BUHEHI", "MPOMUCNOBO PO3BUHEHI" i "Ti,
O pPO3BMBAOTLCA", MPU3HAYEHI AN CTaTUCTUYHUX LiNen Ta He
00O0B'A3KOBO BMPAXalOTb CYO)KEHHS MPO CTafilo PO3BUTKY, ska
[OCSIrHYyTa KOHKPETHOI KpaiHOol 4K perioHoM. 3rafyBaHHs Ha3B
dipm abo KOMepLINHMX NPOAYKTIB HE O3HAYaE iX CXBasIeHHS 3 OOKy
IOHIOO.

Bubip npoekTiB ana einobpaxeHHsa yyacti IOHIOO cnpsmoBaHui
Ha AOEeMOHCTpaujlo ix po3maxy Ta reorpadiyHoro M TemMaTuyHOoro
pisHoMaHiTTS. Llein Bnbip He € 3aTtBepmxeHum HOHILO.

Opraxizauia 06’egHaHnx Hauinn 3
npomMmucnoBoro po3sutky (FOHIA0)
BioeHCcbknii MixkHapOAHUI LLEHTP —
a/c 300 - A1400 BigeHb — ABcTpist
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NEPEOMOBA

CboropHi pepani 6inbl O4EBUOHOIO CTAae HEOOXiOHICTb BNPOBAAXKEHHS
eKoJIoriyHo 36anaHcoBaHuX crocobiB BUPOOHULITBA Ta Binbll ePeKTUBHOIO
BUKOPUCTaHHSA pecypciB. Ha rnobanbHOMy piBHI po3pobneHi KoHuenuji
3eJIeHoi NMPOMUCIOBOCTI, pecypcoedekTUBHOIo Ta YMCTOro BMPOOHULTBA,
BMPOBaLXEHHS SKUX 3AINCHIOETLCS B Pi3HUX KpaiHax CBITY Mif KePIBHULTBOM
06'enHaHnx Hauiin 3 npomucnosoro po3suTtky (FOHIAO) Ta OOH HaekonuwHe
cepeposuLe (FKOHEM).

KoHuenuis 3eneHoi npomucsioBocTi - «BUpobnatm  Ginblie,
BUKOPUCTOBYIOUM OIS LIbOrO MEHLLIE PECYPCIB i 3HUXYIOUM HEraTUBHUIA BNVB
Ha HaBKOJIMLLHE cepepoBuLle» (creating more value with less impact), wo
JOCAraetbCsl  WNAXOM Binbll  e(peKTUBHOIO BUKOPUCTAHHSA MNPUPOOHUX
pecypciB Ta BNPOoBaaXeHH: BiNibLL YNCTUX TEXHOJOTIMN.

KoHuenuis pecypcoegeKkTMBHOro ta Y4uctoro Bupob6Huyrea (PEYB) —
iHTerpoBaHuin Nigxig 3 MeTo NiABULLEHHST e PeKTUBHOCTI BUPOOHULITBA, LLO
6a3yeTbcs Ha edeKkTMBHOMY YMpaBfiHHI MaTepiaflbHUMKU pecypcamu B
KOMMJIEKCi 3 3aMiHOIO 3aCTapinnX TEXHOJIONi Ha BiflbLU NPOrPecuBHi.

OcHoBHa ifest 4aHOoi KOHLEeNLU|i nonsirae B TOMy, WO NPOMUCIIOBI NpoL,ecu
MOXYTb OYyTWM YOOCKOHaNeHi TakMM YMHOM, WOO He TiIbKM 3MEHLUIUTU
3abpyaoHEHHS HaBKOMMLIHBOIO CepefoBuMlla Ta 3HM3UTU 06CArv BiOXoAiB
BMPOOHULUTBA, ane i 36epertn Ta/abo oTpMmMaTy 0oOaTKoBi NpUbOYTKM OAns
KOMMaHii 3a JONOMOIrot0 ONTMMasbHOr O yrnpaBiHHA pecypcamu.

3actocyBaHHs PEYB cnpuse:

e Ontumisauji eheKkTMBHOro BUKOPUCTaHHS pecypcis
(MaTepianbHUX pecypciB, eHeprii Ta BOgun);

e MiHimigauii BNAMBY Ha HaBKOJIMLWIHE CepenoBMLLE 3a pPaxyHOK
3MEHLLUEeHHs 0OcAriB BiaxoaiB Ta BUKUAIB;

e MiHimizauii puaukis onga nogen Ta cycninbcraa.



JaHnin [loBigHMK 3 pecypcoedekTMBHOIrO Ta YMUCTOro BUPOBHMLTBA
MiZroToBMEHNI B pamMKax nporpamm «Ekonorisauis eKOHOMIKM B KpaiHax
CxigpHoro naptHepcTtBa €C» (EaP GREEN) 3a nigTpymkn Ta diHaHCyBaHHSA
€sponericbkoro Coto3dy Ha ocHoBi meToaukn KOHIAO Ta KOHEM Ta nepimnx
pes3ynbTaTiB BNpoBagXeHHsa nporpamu. MNporpama EaP GREEN no cnpusiHHIO
BMPOBaIXXEHHS MPUHLAMIB «3€eJIEHOI» EKOHOMIKM HanpasieHa Ha MiATPUMKY
kpaiH CxigHoro napTtHepcTBa — A3epbainmxaHy, binopyci, BipmeHii, pysii,
MonpoBwu Ta YkpaiHn. JaHa nporpama BUKOHYETbCS cninbHO OpraHisauieto 3
€KOHOMIYHOro cniBpobiTHMUTBa Ta po3BuTky (OECP), €Bponelicbkoto
€KoHOMi4Hol komicieto OOH (EEK OOH), OOH HaBkonuwHe cepepnoBuLe
(FKOHEM) Ta Opranizaujeto O6’egHaHMXx Hauin 3 NpoMUCNOBOro PO3BUTKY
(FOHI4O).

®diHaHCcyBaHHS nNporpamu 34iicHIOETbCA EBponeicbkum Colo30oM Ta
iHWKMK JoHopaMu, Bkitovatoun Ypsaa Pecnybniku CnoeeHisi, ABCTPIiCbKUIN
6aHK po3BuUTKY. [eTanbHy iHpopMaujlo Mpo nporpaMy MOXHa 3HaWTM 3a
nocwnaHHaM: http://www.green-economies-eap.org.

IOHIOO Tta IOHEMN BignoBigaloTb 3a 3AIANCHEHHS OeMOHCTpaLiiHNX
MPOEKTIB, AKi CTOCYIOTbCA 3aCTOCYBaHHA METOA0MOrIN pecypcoedekTUBHOro
Ta 4yuctoro BMpoObHMuUTBa (PEYB) Ta 3aCTOCOBYIOTLCS Y PIBHUX CEeKTopax
BUpOOHMUTBa. [demoHcTpauiiHnii npoekT KOHIAO «PecypcoedekTrBHe Ta
yncte BUPOOHMUTBO (PEYB)» € KOMMOHEHTOM perioHanbHOI nporpamMm
«Ekonorisauig ekoHoMiku B KpaiHax CxigHoro napTHepctBa €C» (EaP
GREEN). Binbw getanbHa iHpopMauis Npo HbOro AOCTYMNHA 3a NOCUNAHHSAM:
http://www.unido.org/eapgreen.html

B YkpaiHi 3 2014 poky aemoHcTpaujinHnii npoekT 3 PEYB peanisyetbca Ha
nignpuemMcTBax 3 BUPOOHMLTBY OyaiBesibHUX MaTepianis.

JdaHnii  OoBiOHWMK MpPU3HAYeHuin [And npauiBHUKIB - NigNPMEMCTB  —
TEXHOJOTIB, iHXeHepiB, piHAHCOBUX NPaLIBHUKIB, MEHEOXEPIB, a TaKOX ANd
€KCMNepTiB Ta KOHCYNbTAHTIB, WO 3anMaloTbCs MUTAHHSMM EKONOrYHOro Ta
EHepreTMYHOro MeHeOKMEHTY, MpauiBHUKIB MNPOEKTHUX OpraHisauin,
CniBpobITHUKIB  rany3eBuX acoujaujii, aOepxaBHUX ClyX0o0BLUB, fKi


http://www.green-economies-eap.org/
http://www.unido.org/eapgreen.html

3auikaBnieHi B nigBuULLEeHHi edekTUBHOCTI poboTn nignpuemcTB y cdepi
MOBOOXXEHHS 3 XIMIYHUMUN PEYHOBUHAMM.

Y [oBigHuKY npencrasBfieHi OCHOBHI KOHUenuii Ta nigxoan PEYB, onucaHi
eTanu BnpoBagxeHHsa PEYB Ha nignpuemctsi. OCHOBHa yBara B JaHOMY
NPUAINSETbCS 3aCTOCYBAHHIO METOA0JOrNIT pecypcoedeKTUBHOIO Ta YNCTOro
BMpOOHMUTBa (PEYB) npy NOBOAXeEHHI 3 XiMiYHUMU pevyoBMHaMM, 0COBNBO
i3 netkmMmu opraHiyHumm cnonykamu (JIOC), Ha npuknagi HacTynHuX
npoLECiB:

* [MpoOMUCNOBE OYULLLEHHS;
* HaHeCceHHs NoKpUTTIB;

+ OpceTHUM apyK.



PECYPCOE®DEKTUBHE TA HACTE BUPOBHULITBO
Bcertyn

PecypcoedekTBHe Ta uucTte BuUpobHuuTBO (PEYB) sBnsie coboto
MeTOAO0JIOri0, fika CrnpsMOBaHa Ha EeKOHOMIlD pecypciB i 3HMXeHHs abo
BUK/IIOYEHHST 3abpyOHeHHs HaBKOJIMLWIHbOIO cepenoBulla, niaBULLEHHS
e(pEeKTUBHOCTI BUPOOHMYMX MPOLIECIB i3 3aCTOCYBaHHAM MPEBEHTUBHUNX
3axofiB. PilleHHs1 NOBMHHI BYTW eKOHOMIYHO BUTAHMMU, peanicCTUYHUMK | He
MOBMHHI HEFATMBHO BMNAMBATK Ha AKiCTb Npoaykuii. OcHoBHa koHuenuis PEYB
— «Kpalle rnornepennTun, HixX yCyHyTu». Burogm Big peanisauii npoekty PEHB

HaBefeHi Ha PucyHok 1.

EKOHOMIHI
Burogu

EkoneriyHi
Buroamn

%

ExoHomivHi
BAregn

%

* BHUKEHHS BUTPAT Ha
BUPOGHULTED

Y
<

'I '
+ 3HUXKEHHA CNOXKUBAHHS
pecypcis i NoB'A3aHNX 3 HUMKN
BATPAT
3HUKEHHS CMOXUBAHHS
HeBe3nevHNX PEYOBUH
3meHLWenHa oGearis
3axX0POHEHHS Bigxonis
BukopucTaHHa eigxoais
BUPOBHILTEA
MiasniieHHs pieHie nepepotkn
Ta BTORPMHHOTS BUKePWCTaHHS
» CKOPOYEHHS CNoXMBaHHS

s

Ekonorivni
BUroau

* BMXID, Ha HOBI PUHKK

CouianeHi
BUrogun

« [inBnEHHA
KOHKYPEHTOCMPROM OKHOGTI
Ha PUHKY

= NoTprmaHrHs BuMor
3aKoHoOaBcTBa B 0BnacT
OXOPOHU HABKOW LUHE0T O

cepenoBuLLA

* [MoninweHHa BIAHOCKUH 3
napTHepamMm

9
% CoujaneHi BUrogm

« [MokpalueHHa penyTauil opraHizauii
«  CTBOpEHHA HOBUX, KpallMx poGounx MICUb B PerioHi
- HID'BVILU,GHHFI CTAHOApPTIBE XUTTA B PETIOHI

SHEPRMI Ta YTEOPEHHA
MNapHUKOBWX rasie

- H\D,BMUJ,E‘HH;! EHERIETUHHDOI

Ge3nekn 3a PaxyHoK
BUKOPWCTaHHSA BIOHOBMICBAHNX

AKepen eHepril

Pucynok 1. Burogm Big BnpoBagxeHHss PEYB

PEYB ocobnuBy yBary npuainse epekTMBHOMY BUKOPUCTaHHIO MPUPOAHNX
pecypciB (CUPOBUHW, eHeprii Ta BOAW), 3HMXKEHHIO KiNbKOCTi BigxomiB Ta
BUKMAIB, WO YTBOPIOIOTLCSH, MiHiMi3aLii BNAMBY Ha HABKONULLHE CEpPeaoBULLLE
Ta noninweHHo fobpobyTy i 300poB'a Noaen. 3a3Bnyal Le AOCAraeTbes 3a

JOMOMOroto N'atn metomiB abo ix noegHaHHsa (PrucyHok 2):
o Moaudikauis npoaykuii — 3MiHa XapakTepUCTUKM NpPOoayKLji,
Hanpvknag, ii cknagy Ta ¢dopmu. 3a paxyHOK LIbOro MOXHa MNPOLAOBXUTU

TepMiH ciy>kém HOBOI nNpoaykKLuji, CIPOCTUTU ii PEeMOHT abo 3HU3UTK CTYMiHb
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3abpynHEeHHs1 HaBKOJIMWIHBLOIO cepefoBuLLa NMpyv BUPOOHULUTBI NPOAYKLi.
3MiHM B ynakoBLUi MPOAYKLUIii, $IK MApaBuno, TakoX PpO3rnsgalnTbCa §K
Moaumaoikauis NpoayKLiji.

e 3mMiHa BXigHUX pecypcCiB — BUKOPUCTAHHS B TEXHOJIOMYHOMY
npoueci 6iNblW eKoNoriYyHO YUCTOI CUPOBUHM | [OMOMIXHUX pPecypciB
(Hanpuknag, MacTui i OXONOXKYIUNX PiAVH) 3 BEIMKWUM TEPMIHOM Cly>X06u.

e TexHonoriyHi 3MiHM - 306inblUEHHSA CTyneHs aBToMaTu3auljii Ta
onTMMiI3aLjs NpoueciB BUPOOHULITBA, MOAEpPHi3aLis obnagHaHHA Y1 3aMiHa
rnpowecy.

e BpockoHaneHHsi MeTofiB rocrnopgaploBaHHsl — MEBHi 3MiHM B
nopsaky 3AiIMCHEHHst BUMPOOHWYMX onepauii i cucTeMi  ynpassiHHS
npouecamMn, WO A03BOJISIOTb 3arnobirTM YTBOPEHHIO BiAXoAiB i BUKUAIB.
Mpuknagamm MOXYTb CIYXWUTK 3anobiraHHs PO3MBIB, HABYAHHS i NiArOTOBKA
rnepcoHasny Ha BUPOOHULITBI.

¢ [oBTOpHEe BUKOPUCTAHHSA - KOPMCHE 3acTocyBaHHs abo NOBTOpHe
BUKOPUCTAHHS BiAXOAIB HA TOMY X MiANPUEMCTBI, A& BOHW Oynu yTBOpEHi, a
Takox nepepobka Ha iHLWKWX NianpUeEMCTBAXx.
TexHonoriyxl amium

$Ki aMiHK B TexHonoril Ta
oGnagHaHHi NOTPIGHO 3pobuTk, WO

3MEHLLIMTY YTBOPEHHS Biaxoais? N\
3miHa BXIAHUX Moaudikauls
. cypcle ‘ BupoGHuuuin npoaykull
K MOXHA 3MIHUTU » o » SIKi XapaKTepucTuku
BXifiHI pecypcu, Lo6 npouec NPOAYKLIT MOXHA
gre“%:;“ YTBOPE@HHs! 3MIHUTK, LWOOG 3MEHLLIMTI
AXONIB! yTBOPEHHS! BIAXoAIB?
BaockoHanewus meroals 7
rocnofaploBaHHa: Mepepobka
FAK MOXHA noninwmuT podory FK MOXHA NOBTOPHO
oGnagHaHHs, nepcoHany Ta BUKOPMCTATU
PEMOHTHO-TexHIMHI onepauyi, nepepotuTv ;.m()
OO0 3MEHLLUTU YTBOPEHHSA pekynepyBaTu LiiHHI
?
Biaxonle? KOMMOHEHTY BixoAie?

PucyHok 2. NMpuiiomn PEYB



Llentp PEYB B YkpaiHi Moxe ponomaratv nignpuemMcrBaM LUSIAXOM
HapaHHs 6inbl AoknaaHol iHdopmalLii, TeXHIYHOT NIATPUMKM Ta IHCTPYMEHTIB,
Hanpuknan, TEeXHONOMYHUX KapT, ob4YUChoBasibHUX Tabnunub, NPaKTUHHUX
npukKnagiB 3acCToCyBaHHS.

BusHnayeHHsi PEYB-3axopgiB ans yAoCcKoHaneHHs
BUPOOHULTBaA

BrnaBntn MOXNMBOCTI Anga MiABULLEHHS e(deKTUBHOCTI BUKOPUCTAHHSA
pecypciB Ha MiAnNpPUEMCTBI O03BONSAOTL Pi3HI cnocobu, B TOMY 4YuUCHi
CaMOCTIiliHe NPOBeLEHHS OLHKY NpavuiBHUKaMM NignpueMcTBa, aHKETYBaHHS
(amB. [Hdopatok 2 paHoro [loBigHuKa), BiABiAyBaHHA MignpuemcTea
ekcneptamu PEYB, «MO3KOBWMIA WTYpM» 3a y4yacTio cniBpobiTHMKIB
nNignpPUeEMCTBA, a TakKOX BMBYEHHS MNepeLoBOro JOCBIAY iHLWMX OpraHi3adtin.

O6paTu BapiaHTX ONTUMI3aLii MOXe AONOMOIr T MeTOA0J10MYHa cxema nig,
HasBolo «[ljarpama IcikaBu» (PucyHok 3, PucyHok 4). Ti Takox MoxHa
BUKOPUCTOBYBATU Nifl YaC «MO3KOBOIO LUTYPMY» NPW NOLUYKY iaen.

FiiM YHHOM BHOID
Fm Ho R g"u'j i TexXHonoria i Foim wEHoM
ARICTEL CHPORWHMA OOIEAIHAHHA BITTARAE HAPAKTORWCTHEM NPOIYETY
BINAEAOTE HA Ha YTROPaHHA BINMMEA0OTE HA YTROPEHHA
YTROPEHNA Bixoin? Bigonin? Bigpeopin?

Poboui iHcTpyKwii Ta o6CAYroBYBaHHA Bifpoam i cymyTHA npoaykuis
FM YHHOM PODOTA OONAAHAHNA Ta Y e co Doy Lkl i
PEMONTHO-TeXHINHI onepai Pmmrﬁﬂiﬂxﬂgﬁﬂ#mﬂi a
BITABAI0TE Ha YTROPENNA Ritgomin? roToRuil npoyKn?

Pucynok 3. Micus i npuwinHn HeepEeKTUBHOro BUKOPUCTAHHS
pecypciB
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TEeXHOMOrin i
lMokpalyeHnit KoHTpoNE
3a npouecamm  —*
Mogudikavia L
obnagHaHHA R HUSLKWN pisess
. EATPAET
3MiHa TexHonorii ——» BHCOKA
< edexTHEHICTE
BropuHHa nepepobra ”"::;::Hﬁ
Ha NIANPUEMCTEI > e
BupobHuuree CTYTiHE BMNMEY Ha
KOpPWCHOI CynyTHEOT ————® AossinnA
npogy ki Moar I
EHKODUCTAHHA npoay Kuir

PucyHok 4. Cxema po3rnsay rnpouyecy AJisl NowyKy MOXJINBOCTI
Horo BAOCKOHasNeHHs

Llentp PEYB B YkpaiHi mMOxe ponomaraty nignpveMcTBam LUASIXOM
HagaHHs 6inbl AoknaaHol iHbopMmaLlii, TEXHIYHOT NIATPUMKM Ta IHCTPYMEHTIB,
Hanpuknag, TEXHOMOMYHUX KapT, ob4YncnioBanbHUX Tabnuub, NPaKTUYHUX
npuknaais 3actoCyBaHHS.

BaraTto nignpruemMcTs BCTAHOBUAN, WO MOXHA 3HAYHO 3HU3NTU BMNJIMB Ha
LOBKINSA | 3BMEHWNTN BUTPATU 3a PaxyHOK peanidauii NpoCcTux 3axoniB
BOOCKOHAJIEHHS METO/iB roCcrnoaapioBaHHs Ta TEXHIYHOro 0OCyroByBaHHS.
MixHapogHuii oocBig nokasye, o 6nm3bko 40 % 3axoniB, CNpsiMOBaHUX Ha
niaBuLLEHHS e(dEeKTUBHOCTI BMKOPUCTAHHS pPecypciB, He BuMMarailoTb
diHaHCOBUX BUTPAT i MPU LbOMY J03BONSAIOTb JOCATTU 3HAYHOT EKOHOMII.

B Hopatky 2 go paHoro [loBigHWKa HaBeOeHO KOHTPOJIbHUIA nepenik
3anMTaHb A9 CaMOCTIMHOI  OLHKW KOMMaHii 3 METOI BU3HAYEHHS
MOXJIMBOCTEN ONSA NigBULLEHHS edEKTUBHOCTI BUKOPMCTaAHHA PECYPCIB i
CKOPOY€EHHS BUTpaT.

Mepenik NUTaHb OXOMJIIOE HACTYMHI HANPSAMKMN:

e MeToam HanexHoro rocnogaptoBaHHA

11



o CKOPOYEHHS CMNOXMBaHHA MaTepianiB i 3MEHLIEHHS YTBOPEHHS
Bigxoais

o EKOHOMISi eHepreTnyHnx pecypcis

o EKOHOMISt BOOHUX PEeCYPCIB i SMEHLUEHHS YTBOPEHHSA CTIYHUX BOL,

Peanizauis PEYB-nporpamu Ha nigripueMcTBi

YcniwHa peanisauis PEYB-nporpamun Ha nignpnemMcTBi OCHOBYETbLCS Ha
NOCNILOBHOMY BMKOHaHHI HACTYMNHMX eTaniB:

e MiproToBunMin etan - 3arajibHEe 3HAaMOMCTBO eKCnepTiB 3
nianpUeEMCTBOM (HOMeHKNaTypa NpoayKLUii, WO BUNYCKAETbCS, TEXHOSONMYHI
NpoLLecu, WO BUKOPUCTOBYIOTLCS, TOLLO);

e NMonepepHa ouUiHKa — eKCnepTHa OLiHKa, fika BKloYae 36ip SKiICHUX i
KiNIbKICHUX OaHUX MO CMOXMBAHHIO €HEProHOCIiB, CMPOBUHW, MaTepianis,
BOAW, YTBOPEHHS1 CTiYHMX BOA, BiAXo4iB Ta BUKMAIB. CknagaHHS CXemMu
TEXHOIOMYHUX NPOLECIB NiANPMEMCTBA Ta eKOKapTW;

e fleTanbHa ouiHKka — 0OCTeXeHHs1 ekcriepTamMu NignpueEMCcTBa, Horo
TEXHOOMYHUX MPOLECIB 3 METOIO BUSIBIEHHS NEPLUONPUYNH HEE(PEKTUBHOIO
BUKOPUCTaHHSA PEecypciB i YTBOPEHHS BiAXOAIB, CKNafaHHA MaTepiasbHOro i
eHepreTnyHoro 6anaHciB, po3pobka Ta Bigdip nponoauuin 3 PEYB. Ha
JaHoMy eTani HeoOxigHe NPOBEAEHHS IHCTPYMEeHTallbHUX BUMIPIOBaHb,
Hanpuknag, cknagy i KinbkoCTi BUKMAIB, CKUAIB, iX TeMnepaTypu, B TOMY YMCAI
TemMnepaTypy MOBEPXOHb TEXHOJIOMYHOIrO YCTaTKyBaHHS, BUMIPIOBAHHS
obcariB NocTaBOK CUPOBUHK, MaTepianis, nogadi i BioBeaeHHs PianH 3 MeTolo
NMOPIBHAHHSA peanibHUX MOKa3HKKIB po60TK NiANpMeEMCTBA 3i BCTAHOBIEHUMU
B HOPMAaTUBHUX JOKYMEHTAaXx.

e OuiHKka 3AiACHEHHOCTI — ChinbHe 3 ekcnepTtamu  BUBYEHHS
MOXJIMBOCTEN i AOLNIbHOCTI peanidauji 3axoniB o0 36epexeHHs pecypcis
Ta eHeprii, eKoJIoro-eKoOHOMIYHa Ta IHBECTULiMHa OuiHKa pileHb aas
NigBULLEHHS NOKa3HUKIB e(peKTUBHOCTI poboTM NignpruemMcTaa.

12



e Peanisauia - npakTnyHa peanizaulis 3anfaHoOBaHMX 3axofiB i
TEXHOJSIOMYHUX 3MiH 05 MiABUWEHHSA MPOAYKTUBHOCTI | CKOPOYEHHS
YTBOPEHHS BiaxoAiB BUPOOHULITBA | 3a6pyaHEHb.

PEYB - ue He ofiHOpa3oBe yO0CKOHaJIeHHs, a, cKopille, 6eanepepBHUI
npouec ynockoHaneHb. [MocCTinHa peanidauia gaHoro npouecy OO03BOJIUTb
NiANPUEMCTBY AOCAT TN 3HAYHUX EKOSIOMYHNX | EKOHOMIYHMX BUrOA,.

[nsa ycniwHoi peanisauii PEYB-nporpamu HeobxigHO BnpoBaaxyBaTh ii
MPUHLUMNX B CUCTEMI YNpaBiHHSA NiANPUEMCTBOM i LLLOAEHHUX OnepaLisix.

KepiBHUKM nignpueMCTBa MOBUHHI MaTu 4iTKe YABAEHHA MNpO BTpaTtu
pecypciB, eHeprii Ha NiGNPMEMCTBI Ta MOB'A3aHi 3 HUMK BUTPATK, a TakoxXx Npo
nocsarHyTi pesynbtatv PEYB-nporpamu Ta ii Bname Ha po6oTy nignpuemcTaa.
KepiBHMLUTBY TakoX AOUINIbHO 3aoxo4yBaTW TBOPYICTb i 3auikaBaiwoBatu
npaujiBHKUKIB 00 y4aCTi B NpoLeci BNpoBaaXeHHs iHHoBauin i npuHumnis PEHB
B iCHYIOYi cMCTEMi PYHKLLIOHYBaHHSA KOMMaHii.

Ana  nigBMWEHHS  KOHKYPEHTOCMNPOMOXHOCTI  nignpuemcTea, Ons
3HUXEHHSA HEOOI'PyHTOBaHUX BTpaT eHeprii, CUPOBUHKN i MaTepianis, BOAMW,
3MEHLLUEHHS1 YTBOPEHHN BioxomdiB BUPOOHMUTBa 3BepTanTecs Oo LleHTpy
pecypcoedeKTUBHOro i YncToro BUMpoOHULTBA. BiH ykomnnekToBaHui
HeobOXiogHUMK 3acobamMu BUMIPIOBaHHS Ta BUNPOOyBasibHMM 00nafHaHHAM,
METOOMYHUMMN MaTepianamMn LWoao BnpoBagxeHHA metoposorii PEYB Ha
nignpuemMcTBax pPisHMX po3MipiB, @OpPM BNAcHOCTI Ta ranysemn
NPOMWCAIOBOCTI.

Ekcneptn rotoBi Hapatu Bam ponomory i CnNpusiHHA $IK B HaBYaHHI
iH)XeHepHO-TexHIiYHUX ¢axiBuiB Metogosorii PEYB, Tak i B oOTpuMaHHI
HeoOXiaHMX GiHaHCOBUX pecypciB AN ModepHisauji Baworo BupobHuULUTBa
Ha BUrigHWX YMOBaXx.

3esieHa ximis

«3eneHa ximMig» — Le Take BLOCKOHaNIEHHS XiMiYHUX NPOAYKTIB i NPOLECIB,
fiIke ckopoyye abo ycyBae BUKOPUCTaHHA Ta/abo YTBOPEHHS LUKIAMBUX
PEYOBUH. ICHYE 12 NPUHUMNIB «3€EHOI XiMii»:
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- 3anoGiraHHs: kpatle 3anobirTm yTBOPEHHIO BIAXOAIB, HiX 3aiMaTnCS iX
nepepobKOoo Ta OYULLIEHHAM MICNs X YTBOPEHHS.

- AtomMHa edekTuBHiICTb (NMOBHOTA BUKOPUCTAHHA  BUXIAHOI
PEe4YOBUHM): MeToau CcuHTe3dy Tpeba BMOMpaTM TakMM YUHOM, WOO BCi
mMartepianu, BUKOpPUCTaHi B Npoueci, B MakcmanbHOMY 06cA3i yBiMWAK 10
cKknagy KiHUEBOro NpoaykKTy.

- MeHW wWwKianMBI MeToan XiMiYHOro CUHTE3Yy: 3a MOXJIMBICTIO Chif,
3aCTOCOBYBaTM Taki METOAW CUHTe3y, sIki BAKOPUCTOBYIOTb i BUPOONSIOTb
PEYOBMHM 3 MAaKCUMaslbHO HU3bKOK TOKCWYHICTIO ANns  JIOOuMHW i
HaBKOJINLLHBLOIO cepeaoBumua.

- CTBOpeHHsa Ginbw 6e3nevyHnx xiMmikaTiB: XiMiYHi NPOAYKTN MOBUHHI
CTBOPIOBATMCS TakMM YMHOM, WO 36epertu ix dyHKLioHaNbHY epeKTUBHICTb
NP 3HNXKEHHI TOKCUYHOCTI.

- Binbw 0e3ne4yHi PO3YMHHUKKN | OOMNOMIXHI PEYOBUHU: [OMOMIXKHI
pevyoBUHU (Hanpuknag, PO34YMHHUKMN, WO PO3INAI0Tb areHTn, TOLW) KpaLle
HE BMKOPWUCTOBYBATU 30BCiIM, a, SKWO L& HEMOXIIMBO, iX BUKOPUCTAHHS
NMOBUHHO OYTU HELLKIANMBUM.

- NMpoekTyBaHHA 3 YypaxyBaHHSM eHeproedekTUBHOCTI: CJig
BpaxoByBaTu EHEPreTUYHI BUTPAaTKM Ta iX BNJMB HA HABKOJIMLLIHE CEepefoBULLLE
i BAPTICTb NPOAYKTY Ta MiHiMi3yBaTK ix.

- CuHTEes: 3a MOXIUMBICTIO Tpeba NpPoBOAUTU NpPoLEecH Npu Temneparypi
Ta TUCKY, BJIN3bKUX A0 NOKA3HMKIB HABKOJIULLIHBOIO CEepeaoBULLA.

- BukopucraHHs BiAHOBJIIOBAHOI CUPOBUHM: BUXiZHi Ta
BUKOPWCTOBYBaAHI MaTtepianyM MOBUHHI OyTW MNOHOB/IIOBAHMMMK, a He
BUYEPMHUMWN Yy BCIX BUMNaAKax, KONMM Le €KOHOMIYHO BWUFOHO i TEeXHIYHO
MOXJINBO.

- CKOpO4YeHHSI BMKOPMUCTAHHSA MNOXiAHUX CMOJIYK: OOMOMiXHI cTagji
OTPUMAaHHS MOXiOAHUX CNONYK (3axucT QYHKUIOHANbHUX rpyr, BBEeLEHHS
ONOKYIOUMX 3aMiHHUKIB, TuUM4yacoBi Moaudikauji @isNYHUX | XiMiYHNX
MpoueciB) Cnifg 3a MOXJIMBICTIO BUKJOYATK, OCKiNbKM Taki npouecu
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BMMaraloTb BUKOPUCTaHHSA OO0AATKOBUX peareHTiB i MOXYTb NpU3BoANTU 40
YTBOPEHHS BiOXOLIB.

- KaTranis: 3aBxagu cnig BiggasaTtvn nepesary kataliTMiyHUM npouecam,
BiNblU CENEKTUBHMM Y NOPIBHSAHHI 3i CTEXIOMETPUYHUMW peareHTamu.

- BUKopucTaHHs pe4YoBMH 3 YypaxyBaHHfIM Xapakrtepy X
po3knagaHHaA: XiMiYyHi MPoAyKTWM MOBWUHHI OyTM Takmmu, wWo6 nicnsa ix
BUKOPUCTaHHS BOHW HE HakoMuyyBanucs B HaBKOJINLLHLOMY CepefoBuLLL, a
po3sknaganucs Ha 6e3neyHi NPoayKTu.

- AHanis B peXumi peanbHoOro 4acy ans sanoGiraHHa 3aOpyaHeHHs:
HEeOoOXiAHO pPO3BMBATM aHaNiTU4HI METOAMKM ONns Toro, wob B pPexXuMi
peanbHOro Yacy KOHTpoJoBaTH i 3anobiraTv yTBOPEHHIO LWKIAJINBUX PEHOBMH,

- BignoyaTtky Oinbw Ge3ne4yHa Xximia ana 3anoGiraHHA Helw,acHUM
BUNaaKam: peyvyoBUMHU Ta ix PopmMu, sKi BUKOPUCTOBYIOTBCA B XiMIYHUX
npouecax, MOBWUHHI BUOMpPATUCH TakUM YUHOM, LWOO PU3BUKU XiIMIYHOI
Hebesnekun, BKItoYaUYm BUTOKM, BUDYXU i MoxeXi, Oynn MiHiManbHUMMK.
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PO34YMHHUKU, JIETKI OPTAHIMHI CMOJIYKM TA IX
3ACTOCYBAHHA

Y ubOMy Ta HaCTynHUX po3finax npenctaBieHo BUKOPUCTAHHS
PO34YMHHUKIB, LLO MICTATb NETKi opraHiyHi cnonyku (JIOC), B npoMmmncnosomy
OYULLLEHHI, HAHEeCEHHI NOoKPUTTIB Ta OPCETHOMY nonirpadivyHOMy Opyky, a
TakoX HanexHa npakTvka OXOpoHW 300poB'a Ta 6e3nekun NognHn. Takox B
HUX HaBefeHa TEexXHOJOoria 3amileHHs po3dynHHukiB i JIOC. MeTta uboro
po3ainy — HagaTu ornsag, BUKOPUCTaHHS PO34YMHHMKIB i JTOC, MOXIMBICTb iX
3aMiHW, a TakoX Nopaan KOMMaHiaM LWoa0 NoNinweHHs 340p0B'sa | 6e3neku
MNPV BUKOPUCTaHHI PO34YNHHUKIB.

Po3ynHHuku ta JIOC

PO34MHHUKK — Ue pioKi cnofnyku, 3AaTHi PO3YUMHATU TBepai, pioki ato
raszonofibHi pe4oBnHU 6e3 XiMiYHOro MoaMdiKyBaHHS PO3YMHEHOI PEYOBUHMA
abo caMoro po3ynHHMKa. BOHW WMPOKO 3aCTOCOBYIOTLCS B MPOMMUCIOBOCTI
0N BUPOBHMLTBA XiMIYHMX i MPOMUCNOBUX BUPOBIB PI3BHOMO NPU3HAYEHHS;
npu HagaHHi NPodecinHMX NOCAYr i3 3aCTOCYBaHHAM MPOLECIB, B AKUX
BUKOPUCTOBYIOTbCA XiMIYHI peareHTu, Hanpuknan, B Cyxiin XiMuucTui, npuv
ouuLLEeHHi abo B nonirpadii; a Takox crnoxmneavyamm B NOBCAKAEHHOMY XUTTI,
Hanpuknag, y cknagi ¢pap6, kocMeTkmn abo NoOyTOBUX MUIOYMX PEHOBUH. 3
PO3YMHHUKIB 4aCTO BUAINAIOTLCA CMONYKU, $Ki Ha3mMBalTbCA NETKUMU
opraHiyHmMm cnonykamu (JIOC).

ICHYlOTb pi3Hi Bu3HadeHHa JIOC. #k BigOMO, NpwW HasBHOCTI NEeTKUX
opraHiyHux cnonyk i okcmais asoty (NO,) B NOBITPi Nif BMJIMBOM COHAYHOIO
CBiTNa i Tenna yTBOPKETbLCS TPONOCPEPHUN O30H, KNI HEFrATUBHO BIJIMBAE
Ha HaBKOMULLHE cepenosuLLe i 3nopoB'sa mognHn. Y CLUA JIOC Bu3HavaeTbCA
sik OyOb-fika oOpraHiyHa crnonyka, sika 6epe yyacTb B aTMOCdEpHUX
dOTOXIMIYHMX peakLlisix, 3a BUHATKOM TuUX, sKi Oynn knacudikoBaHi
AreHTCTBOM OXOPOHW HaBKOMULIHLOro cepeposuwa (AOHC) gk Taki, Lo
MaloTb HeE3HAYHy POTOXiIMIYHI peakLUinHy 34aTHICTb.

16



Y kpaiHax €C no JIOC BigHOCATbCA OyOb-5Ki OpraHivyHi Crosyku, Lo MatoTb
npu Temnepatypi 293,15 °K (20 °C) Tuck napis Ha pieHi 0,01 kMa abo BuLLe, 4n
MaloTb BiANOBIAHY JIETKICTb Y KOHKPETHUX YMOBaXxX iX BUKOPUCTaHHS.

Ina okpemux ranyser NpoOMMCAOBOCTI MOXYTb 3aCTOCOBYBATUCS iHLUI
BU3Ha4YeHHs (Hanpuknag, onsa ¢gapb i nakis): JIOC — ue Oyab-sika opraHiyHa
cnosnyka, noyaTtkoBa TemnepaTypa K1niHHSA skoi MeHLwe abo popisHioe 250 °C
npu atmocdepHomy Trucky (101,3 klMa).

3akoHonaBYi BUMOru

OnpekTuBa Wwoano emicii pos3ymHHukiB (SED) — e OCHOBHUI iIHCTPYMEHT
€KOHOMIYHOI noniTukm B €C ans sHMXeHHS npomucnosux Bukmais JIOC. BoHa
OXOMJOE LUMPOKUA CMEKTP BUAIB LISNIBHOCTI, MPU SAKUX 3aCTOCOBYIOTbCS
PO3YMHHUKKW, Hanpwuknapg, nonirpadiyHy MNPOMUCIOBICTb, OYULLLEHHS
MOBEPXOHb, HAHECEHHSI MOKPUTTIB HA TPAHCMOPTHI 3acobu, cyxy XiMUYNCTKY, a
TakoX BUPOBHULITBO B3YTTS Ta papMaLeBTUYHOI npoaykuii. Anpektnea SED
BMMarae, wob ycTaHOBKW, fIKi 3aCTOCOBYIOTbCA B LMX Buaax OisfbHOCTI,
BiANOBIAANN FPAHNYHUM 3HAYEHHSIM BUKMUAIB, 3a3HaveHM y dnpekTusi, abo
XX BMMOram Tak 3BaHOi CXeMU 3HUXEHHS BUKUAIB. JupekTBa BCTaHOBOE
rpaHnyHi  3HaveHHs ana sukmaie JIOC y  BignpauboBaHMX rasax i
MaKkCuMasbHUI PiBEHb 4511 HEKOHTPONMbOBAHUX BUKMAIB N03a AUMOBUX TPYyO
abo 3aranbHi NOPOroBi 3Ha4YeHHs BukMAiB. MeTta uiei OupekTuBu — pgatu
MOXUINBICTE BUPOBOHULITBAM LOMOITUCS 3HMXEHHS BUKUAIB. Lle pocsiraetbcs
LUNSIXOM 3aMiHM NPOAYKTIB i3 BUCOKMM BMICTOM PO34YMHHWKIB MpoaykKTamu 3
HU3bKMM BMiICTOM PO34NHHMKIB ab0 nepexoaom Ao BUPoOHMYNX npouecis 6e3
3acTOCyBaHHS pO34MHHUKIB i3 JIOC.

MeTtoto OupektmBn wono npomucnosux Bukmaie (IED) € pocarHeHHs
BMCOKOIO PiBHSA 3aXMCTY 340PO0B'A NIOAMHN | HABKONIULLHBOIO CepenoBmLla B
LiJIOMY 3a paxyHOK CKOPOYEHHS LUKIAIMBUX NPOMUCIOBUX BUKUAIB Y KpaiHax
€C, 30Kpema, 3a paxyHok Ginbll ePEeKTUBHOrO BMKOPUCTAHHS HaKpaLLmX
poctynHux metoais (HOM). Lli meToam 3acHOBaHI Ha HAaCTYMHUX NPUHUMNAaX:
(1) xomnnekcHu nigxig, (2) BWKOPUCTAHHS HaMKpalWx OOCTYMHUX
TEexXHONOorin, (3) rHy4KiCTb, (4) iHCnekTyBaHHSA Ta (5) yyacTb rPOMaACbKOCTi.
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1) KomnnekcHuii nigxin o3Havae, Lo B 403BOJ1axX NOBMHHI BpaxoByBaTUCS
BCi €KOJIOTiYHi XapakTepUCTUKN YCTAHOBOK, LLO OXOMIOTh, Hanpuknag,
BUKUOWN B aTMocdepy, BoOy i 3eMJio, YTBOPEHHS BiOXOLIB, BUKOPUCTAHHA
CUPOBUHU, eHeproedekTUBHICTb, 3anobiraHHA HelwacHUM BunagkaMm Ta
BiIHOBJIEHHs1 00'EKTa Micns MOro 3aKpUTTS.

2) YmoBwu, Wo nepeadavaioTb Buaady 403B0OJY Ha BUKUAN, I'PYHTYIOTbCS Ha
HalrKpawmx OOCTYMHUX TEXHOJOrIAX, 3 ypaxyBaHHAM rpPaHUYHUX 3HAYEHb
BUKMAiB. 0N NeBHUX BUAIB AisNIbHOCTI, Hanpwuknag, ONns BUPOOHULITBA
piokengy TuTaHy, |[ED TakoX BCTaAHOBJIIOE IPaHWYHI 3HAYEHHS BUKWUAIB Y
kpaiHax EC ans okpemMmnx 3abpyaHIOHYNX PEHOBUH.

3) IED pno3Bonsie KOMNETEHTHUM OpraHam rHy4ykO BCTAHOBSOBATU MEHLLU
CYBOPI FpaHWU4Hi 3Ha4YeHHa BUKMAIB. Lle MOXIMBO TiflbKM B KOHKPETHUX
BUNaZKax, KO OLiHKa Nokasye, Wo OOCATHEHHS PiBHIB BUKMAIB, ONUCaHUX Y
BUCHoBkax HAM, npu3Bene OO HeNpPOMOpPLUIMHOrO 30inblUeHHs BUTpaT Yy
MOPIBHAHHI 3 eKONOriYHUMMK BUrogamu 4yepea reorpadiyHe NonoxeHHs, abo
MiCLEBi YMOBW HaBKOJIMLLIHBOIO cepenoBulla, abo TeXHIYHI XapakTepucTukm
YCTaHOBKMW.

4) [ED micTnTb 0O0OB'A3KOBI BUMOIM 00 €KOJIOMiYHUX iHCnekLUil. depxaBu-
yneHn €C NOBUHHI CTBOPUTU CUCTEMY €KOJIOMYHMX iIHCNEKLIN i BiANOBIAHMM
4YMHOM CKJlacTu nnaHu ix ain. Ha sumory IED BigBigyBaTtn BUPOOHULITBO Chif,
LLLOHaNMEHLLIE KOXHI 1-3 poKu.

5) IED 3abes3nevyye npaBo rPOMaACbLKOCTI OpaTu yyacTb B MPOLLECI
MPUNHATTA pilleHb Ta i iHPOpPMYBaHHSA NPO HACiIAKM TakuX PilleHb.

Binbw petanbHo B OupekTuBi i Jopatky 0O Hei HaBeOeHi crneuianbHi
MOJIOXEHHSA NPO YCTAHOBKU Ta AiASIbHICTb i3 BUKOPUCTAHHSIM OpraHivyHuX
po34mMHHKKIB. Y JlogaTky BKa3aHi MOPOroBi Ta rpaHnyHi 3HaYEeHHSA BUKUAIB B
3a/1eXXHOCTI Bifl BAKOPUCTAHHS PO34YNHHMKA.

PeuyoBuHM abo cyMilli, ki Yepesd BMICT B HUX NETKMX OpraHiYHMUX CNonyk,
Knacu@ikyloTbCs K KaHLLepOreHn, MytareHm abo TOKCUYHI 4151 PO3MHOXEHHS
3rigHo 3 PernameHtom (EC) Ne 1272/2008, NOBMHHI MICTUTK BKa3iBKM MO
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Hebesnekam H340, H350, H350i, H360D a6o H360F, nigpnaratoTb 3aMiHi,
HaCKiNbKM Lie MOX/IMBO, MEHLU LWKIAAVBUMN PeYyOBMHAMWU YU CyMillamMu B
HaMKOPOTLLI TEPMIHMU.

Ba)xnuBicTb 3HMKeHHS eMicii JIOC

Mpotarom TpuBanoro 4acy Hebesneui JIOC HanexHoi yBarn He
nPUAaINAnocs, OCKiNbKW WKIOAVBI HACNIOKN ONS 300PO0B'A JIOANHWN HacTaBanum
[aneko He Bigpasy, B 3B'si3Ky 3 4YMM Hachifku 3acTtocyBaHHs JIOC 0Oyno
CKNagHoO AocCnioxyBaTu.

NNOC 3aBpatoTh WKOAW, K HABKOJIMLLIHBOMY CepeaoBuLy, Tak i 340pOoB'io
nioanHn. BecTynaroum B peakLiio 3 okcugamm a3oTy Npu HassBHOCTI COHAYHOIO
CBiT/1Ia, BOHM YTBOPIOIOTb MNPU3EMHUI 030H. XO4Ya O30H, WO 3HAXOAUTbCS
BMCOKO Hapg, 3eMselo, AyXe BaXMBUIM Ons 3ax1cTy BiO ynbTpadionetoBoro
BUMNPOMIHIOBAHHSA, LEN Xe ras, Wo 3HaxoguTbCH TPOXM BULLE PIiBHS 3eMii,
LyXe WKignmBun onga niogen i teBapuH. KOHTakT poO34MHHMKA 3i LWKIpOKO MOXe
NnPU3BECTU A0 MOro0 BCMOKTYBAHHIO Yepesd LIKipy, WO B CBOK Yepry Moxe
npu3BecTn A0 3arasibHoi iHToKcuKalji abo Ao MicueBoi peakuii y BUrnsai
noapasHeHHda 4yn gepmatuty. B pesynbtaTti MOXe 3'aBUTUCSA MPUNyXIiCTb,
JIYWEHHS, NYXMpPi, PO3TPICKYBaHHS LLKIPW, LLLO CYNMPOBOAXKYIOTbCS 6onemMm.

BonxaHHa JIOC mMoxe BUKAMKATU MOAPA3HEHHS OUXanbHUX LUASXIB,
BM/IMBA€ Ha LEHTpasibHy HEPBOBY CUCTEMY (COHMBICTb, 3anamMOpPOYEHHS,
BTpaTa KoopauHaLlii, rofioBHUi 6inb ToLwo). dyxe 3Ha4Huin Brame JIOC moxe
BUKJ/IMKATW BTPATY CBiAOMOCTI i HaBiTb CMepTb.

3acTtocyBaHHSI pO34YUHHUKIB

PO34MHHMKN 3aCTOCOBYIOTLCS B LINIOMY psifli Npouecis, npu nepepobui
XimikaTiB ab0 sk YacTuHa KiHLLEBOro NPOAYKTY.

na nepepobku:
- Mpouecu cuHTedy i ekcTpakLii
- MiHOyTBOpPIOIOYi peYOBMHM AN1s NPOLLECIB eKCTPYSii
- Mpomuncnose o4nLLEHHS (XONoaHe, rapsye, i3 3aCTOCyBaHHAM napn)

- BupaneHHs nakogpapboBUX MOKPUTTIB
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- OuunweHHa obnagHaHHa

- MpodecinHe YneHHs (Hanpuknag, cyxe YNLLEHHS)

AK IHrpeieHTN KIHLEBOrO NPOOYKTY:

- Papbu Ta nakm

- ArpoximikaTtin

- ToBapu WMPOKOro BXMTKY i noByToBa XiMis

HalBaxxnuBilli yHKLIT po34nHHUKIB HaBeaeHi B Tabnuui 1.

Tabnuus 1. HaviBaxxnusiwi pyHKLIT pO34YUHHUKIB

HarsaXumsili QyHKLi

Bucoka 3paTHicTb 40
PO34YMHEHHS
3abpyaHeHb

[NosiCHEHH$s

Joctyn 0O nOBepxHi

MeXaHi4YHOi eHeprii
Y/IbTPa3BYKOBI  XBWJi) YTPYOHEHUN, TOMY
BUCOKA 30aTHICTb 0o PO34YMHEHHS
3abpyaHeHb HabyBae 0CoBIMBOro 3HAYEHHS.

ONsi  3aCTOCYBaHHSA
(posnuneHHs,

Bucoka wBmnakictb
KoHAeHcauii napu

3abe3neyye BuaaneHHa 3abpyagHeHb 3
NMOBEPXOHb.

Hn3bKnii noBepxHeBUi
HaTar

BaxnnmBo ANns OYMLLEHHS | OMONiICKyBaHHA B
BaXXKOOOCTYMHUX MiCLISIX.

Hunsbka B'A3KiCTb

3abe3nevyye BupaneHHs 3abpydHeHHs i3
BaXKKOOOCTYMHMX MiCUb i MOro 3MMBAHHS 3
rnagkoi MoBEepxXHi, CKOPOYYKYM  KiNbKiCTb
PO34MHHKKA, Ky Tpeba BunapyBaTu.

AnekBaTHa TeMrnepaTypa
KWMiHHS, LLLO [O3BOJISE
36eperTu B AeTansix
[OCTaTHIO KiJIbKiCTb
KOpWCHOro Tensa anas
MOBHOIO MPOCYLLIYBaHHS

AKLw,o POSYUHHUK 3annLaeTbCs y
BaXXKOAOCTYMHUX MiCUsAX, TO BUMapoByBaTwn
DOBOONTBLCA BENUKY KiNIbKICTb PO3YMHHMKA.
EdekTnBHMM € BakyyMHeE CyLUiHHSA. BaxnimBo,
wob petani 36epirann KopucHe Temnsio Ass
MOBHOIO NPOCYLIYBaHHSA

Hwnsbka eHepris
BMMNAPOBYBaHHS

3abesneyye BMMNAPOBYBaHHA  HAANMLIKIB
PO3YMHHMKA, WO 3aSULLIMANCA Ha CKIadHil
NoBEpPXHi, 3a [OMNOMOroto Tenna,

36epexeHoro B getansax. Le «knouyoBuin
dakTop [N OTpUMaHHS abCOJIIOTHO CyXMX
netanenn 6e3 HeoOXiOHOCTI iX MOBTOPHOro
HarpiBy, WO 3HN3WUI0 6 NPOAYKTMBHICTb.
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BE3NEYHE NOBOAKEHHA 3 PO34YUHHUKAMU
3arasbHi 3axoaun

- MpoBeaeHHs OLHKM PU3NKIB, NOB'A3aHMUX 3i CTAaHOM PobOoYMX MiCLb Ha
nNiaANPUEMCTBI.

- 3AiiCHEeHHA 3axoAiB Lo A0 NiABULLEHHSA TEXHIKN O6e3neku i 3abe3neyeHHs
KOHTPOIO.

- HaByaHHs npauiBHUKIB WOA0 PO3YMiHHSA Hebeanek, a Takox
3aCTOCYBaHHsI 3ax0fjiB KOHTPOJIO, MNOB'A3aHMX 3 iX poboTol0 Ta perynsipHe
3aKpinjeHHS LIMX HaBUYOK.

- 3abesneyeHHs HanexXHoi 3arasibHoi BEHTUNALLT.

- 3abe3neyeHHss xopoLworo npubupaHHa poboyumx Micup i HeramHoro
YCYHEHHS1 PO3/IMBIB PiANH.

- 3abe3neyeHHss HanexHoro Bio6opy i BuUNpoOyBaHHSA oOOGNagHaHHS,
NPU3HAYEeHOro ANa 3HUXEHHS LWKiAAMBMX BMJIUBIB, HaMpukniag, MicueBoi
BUTSXXKHOI BeHTUnsAUIT, iHAMBiAyanbHUX 3acobiB 3axucTty (I133), a Takox
TEeXHIYHOro 06CNYyroByBaHHS LIbOro obnagHaHHS.

- 3nmBaHHA Nepepn TeXHIYHUM 0OCNYyroByBaHHAM O6nagHaHHA TEXHIYHUX
pioVH, WO MICTATbCA B HbOMY; 30epiraHHs 3NUTUX PIOMHU B repMeTUdHO
3aKpUTUX pe3epByapax Ao iX yTunidauii 4 peunpkynswii.

- BabesneyeHHs perynapHoro nocra4aHHA i npaHHA cneuoadary, a Takox
HaNneXHnx ymoB 014 TOro, wob p060‘-li MO MOMUTUCS i nepegAartTuncAd.

- KOHTpOJIb 3a NPUMNOMOM iXXi Ta NaniHHAM TifIbKW Y BiABeAeHUX 415 LibOro
MicUSIX.

KoHTposb BBy po34YNHHUKIB

MoTeHuinHa Hebeaneka — Le MOX/MBICTb PEYOBUHW 3aBAaTV LUKOOM
300poB't0. HalbinbLu NOWWPEHUM LUSIXOM BMJINBY PO3YMHHUKIB € BOVXaAHHS
napiB i KOHTaKT LWKipU 3 pigMHaMn. PU3nK — Le MOXJINBICTb HECTPUATIIMBOIO
BMMBY, WO BiAOYyBaeTbCHA B peasibHUX YMOBaX 3aCTOCYBaHHS, i TOMY BiH €

21



YMHHUKOM | Hebeaneku, i BMIMBY, a Ue 3HA4YMTb, WO PU3NK MOXHA
KOHTPONOBaATU 3a [OMNOMOrol  3HUXKEHHSI MoTeHujiiHoi  Hebeaneku
(Hanpuknag, 3acTOCOBYIOYM MEHL WKigJNBUIA PO3YMHHUK), abo LUNSAXOM
3MEHLLEHHsI BNANBY, abo X i TUM, | iIHLLMM YNHOM.

OuiHka pu3nky Ta npoueaypa KOHTPOIO:

1. BusHaumTtn, 0O S9KOi rpynn HanexuTb PO34YUHHUK, BUKOPUCTOBYIOHN
Tabnuuo 1.1 (dopaTok 1).

2. BcTaHOBWUTU KiNbKICTb PO3YMHHMKA, O 3aCTOCOBYETLCS B MPOLECI.
Hwnabka: no 1 n/kr

CepepHs: Big 1 oo 1000 n/kr

Bucoka: 6inbwe 1000 n/kr

3. BcTtaHOBUTK, HACKiNbKN NIEFKO PO3YMHHMK YTBOPIOE Mapy B ymMoOBax
3acCTOCyBaHHs, BUKopucTosyoun Jopatok 1.

4, Ona Toro, wo6 BUPILNTU, SKUA BUO KOHTponto Oyae HahbinbL
onTUManbHUM, MOXHa ckopucTtatucs Tabnuueto ,1.2. KopoTki BACHOBKM MO
BUAaM KOHTPOJIIO NpencTasseHi B Tabnumui 2.

5. 3epHyBwuch fo Tabnmup 41.3i1 01.4, BU3SHAYNTN KOHKPETHI HEOOXIAHI
3axo04un KOHTPOs0. B pamkax BuaiB KOHTPOSO Big, 1 40 4 BOHWM cTatoTh OinbLu
CYBOPMMW i BKJOYAOTb KOHCTPYKLjO obnagHaHHSA/BEHTUNALUi, TEXHIYHUIA
nornsg, BunpodyBaHHS, BUKOPUCTAHHS 3aXUCHOM0 061afiHaHHS, HAaBYaHHSA Ta
iHCrekTyBaHHs. Cnig BMbupatm 3axoam KOHTPOSO A1 3aXUCTY Bifl BANXAHHS
napie i Tam, e ue HeobxigHo, Ansa 3anobiraHHSA KOHTaKTY 3i LLIKIPOIO Ta o4mMMma.

AOMNOBHEHHYA: neTkicTb pO34YMHHMKA — Lie CTYyMiHb JIEerKOCTi, 3 SIKOKO
PO34YMHHUK YTBOPIOE Napy; TakMM YMHOM, LS BAACTUBICTb BiAHOCUTLCS OO
NMOTEHLUAHOIrO BMAMBY MNpPU BOMXaAHHI, a He A0 Hebe3nekn pPOo3YMHHMKA.
BkasiBku, NoB'a3aHi 3 NeTKICTIO, HaBedeHi B 3ragaHomy JlogaTtky, MaloTb Ha
MeTi 3abe3ne4ynTn 3aCTOCYBaHHA MNpPaBWIbHUX 3axOfiB KOHTPOMO Ons
ynpaeAiHHS BNJMBOM.
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Tabnnus 2. KopoTki BACHOBKM LOAO BUAIB KOHTPOJIIO

PiBeHb
KOHTPOJIO
1 3aranbHa BaszoBuin | Xopowa 3aranbHa BeHTUASALA
BEHTUALIA Ta poboya npakTunka
2 TexHiyHun BazoBuin MicueBa BUTSIXXKHA BEHTUNSALLA
KOHTPOJIb ab0 iHLWINN TEXHIYHNIA KOHTPOIb
3 3axucHe BazoBuin | 3aMKHYTI/3aKpUTi cUCTEMMU
obnagHaHHs
4 CneuianbHi Cysopuii | MoTpibHa nopaja ekcnepTta
3axoam

- Po3umHHMKM i3 TemnepaTypolo kuniHHA Hwxye 50 °C MOXyTb
po3rnagaTrucs sk Taki, Wo MatTb BUCOKY JIETKICTb.

- Po3unHHukn i3 Temnepatypoto kuniHHA Big 50 °C po 15 ‘C MoxyTb
po3rnagaTnes K Taki, Wo MaloTb CepenHIo NeTKiCTb.

- Po3uMHHMKn i3 Temnepartypolo kuniHHA Buwe 150 °‘C  MOXyTb
po3rnagaTnucs sk Taki, Wo MatTb HU3bKY NIETKICTb.

Ha neTkicTb pO34MHHKMKA BrIMBAE TemnepaTtypa poboyoro npoLecy.

ToMy MNpW BUKOPUCTAHHI PO34YMHHMKA i3 CepefHbolo NeTKiCcTio (To6To
Takoro, TeMnepaTypa KuniHHsA skoro ctaHoBuTb Big 50 °C po 150 °C) npwm
pobounx Temnepatypax B mexax 30 °C Big Moro temnepaTtypu KUMiHHA, NOro
NeTKiCTb CNif, BBaXaTu BUCOKOIO.

Mpn BMKOPUCTaHHI PO34YMHHMKA i3 HU3bKOID neTkicTio (To6To Takoro,
TemMnepaTypa kuniHHs skoro nepesuilye 150 °C) npu poboumx TemnepaTypax
B Mexax 30 °‘C Big roro temnepaTtypu KUMiHHSA, NETKICTb Chif, BBaxatwu
BMCOKOI0. AKLL0 poboyi TemnepaTtypu ctaHoBnATh Big, 130 °C no 30 °C Big noro
TemnepaTypu KUNiHHS, NeTKICTb CNig, BBaXaTtn cepeiHbolo.
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3AMIHA PO34YUHHUKIB Y MPOLECAX TA MPOAYKTAX

OCHOBHI eTanu 3aMiHu pO34YUHHUKIB

Mpouec 3amiHn Byae OOCUTb NMPOCTUM, SKLWLO BUKOHATW TPU OCHOBHMX
eTanu:

1. BusiBNEHHSI MOXINBUX afibTepHaTUB
a. [Jocsin, HaKONMMYeHnn y ranysi
6. bBasu gaHux no 3amiHi
B. Peaynbtatn BUNpobyBaHb

2. OujHka Ta NOpPIBHAHHSA PU3NKIB
a. PiBeHb Hebe3nekn
6. [loTeHuiriHa B3aemogis
B. MaTpuusa pnsukis

3. OujHka NpUNHATHOCTI (PncyHok 5)
a. BukopuctaHHsa napamMmeTpiB i3 HANBaXUMBILLUMN PYHKLISIMUN

(PncyHok 6)

6. Citka Bnbopy (Tabnuus 3)

Tabnunus 3. IHCTpYyMeHT «ciTka Bubopy»

EXHi4YHO n [LaTHa anbTepHaTuea!l

MapameTtpn
BUKOPWU-
CTaHHS, Wo
OMNUCYIOTb
BapiaHT
BUKOpPWU-
CTaHHS
Ne 1

Ne 2

Ne 3

Ne 4

* «HM» O3HAYaE «He NiaxXoanTb»
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14

Lo onucye

Hagip napametpie
2 » BUKOPMCTEHHA »

BUKOPMCTAHHA "
subopy
MapameTp
BUKOPUCTAHHA
1 MepeeipUTH NPUOATHICTE
BapiaHt MOXIHEWX ankTEpPHATHE
Mapametp EMKOPUCTAHHA MOPIEHAHHA 3 KPUTHYHUMK
BUKODWCTAHHA I —» DYHEUIAMMK KOKHOTO
2 (NC:1.2, 3,5) napameTpa, Wo OnUCye
BapiaHT BMKOPMCTaHHA
MNapametp
EMKOPMCTEHHA
3
MNepeBipuTH NPUAATHICTL
MapameTp BapiaHt MO¥IMENX aNLTEPHATHE
BHKOPWCTAHHA BUKODWCTaHHA NOPIBHAHHA 3 KPUTHYHHMH
4 Il ——» (DYHKLIAMW KOXHOTO
(Nnc:1,2,3, 4) napameTpa, Wo onucye
BapIaHT BMKOPWCTAHHA
MapameTp
EMKOPMCTAHHA
5

PucyHok 5. Mogenb napameTpiB BUKOPUCTAHHS

OUIHKE NOPIBHAHHR 3
BapiaHT KEMTHUHME EYHELIAMK EOEHOMD
napameTpy IHCTRYMEHTA: CiTKa

. Hopuguuni
—» BucHOoEEM —» HachimK

ANETEPHATHEM, WO

ninxonATs — 3aMmiHa

= 1 MOMMMBICTE
ANETEPHATUE NOK3IYHITE
ONA BCiX napameTpis
EWKODUCTAHHRA, L0
OMWCYHTECR B AAHOMY
BMNagKy

3rigHo pernamedTy €C
npo XiMIKaTH Ue 03HaYae

AnLTepHaTie, Lo

NinX0aATE HEMAE HDossin

HogHa i3 MOHNHEMX
AnsTEPHATUE He
NoKazye NPUAATHICTL NO
BCIM NapaMeTpam
EMKODMCTAHHRA, Lo
OMMCYHTE BUNAL0K



9¢

Mpuknag
BUKOPUCTAHHA

MapameTpu
BUKOPUCTaHHA

CknagHa reoMeTpia NoBepxHi:

BO*: po3uMHEeHHA 3a0pyaHEeHHRA

HW3bKMi NOBEPXHEBUIA HaTAr BapiaHT Ta6nuus euGopy
Hu3sKa eHepria BUNaposyBaHHsA BMKOPUCTaHHA aneTepHaTUB
Hu3bka B'A3KICTL

[eTani i3 matepiany 4yTnueoro

A0 Kopo3il

BO*: cyMmicHICT: 3a0pyaHesHR

Bucoka MoxnusicTe A0

PO34YMHEHHR 3a0pyaHeHHR _—
CTadineHICTE PEYOBMHMK

Mepesipka HanBa¥nvBiLmx
DYHKUIR KOXHOMO
napameTpa BUKOPUCTaHHA
Y NOPIBHAHHI 3 MOXNUBUMMK

) ) ansTepHaTUBaMn
Letani, yyTnusei 40 - Ha BogHiit 0cHOEBI
TeMNepaTypu >3 PER
BO* Hu3LKOTEMMNEPATYPHE

- OUXNOPMETaH
BUNaposyBaHHA _—> -)&B-pogp.mHHMKM
Bucoka po3unHHICT: -O-YB-pO34MHHUKU

3abpyaHeHHR
Hu3skoTemnepaTypHa cylwka

- KoHueHTpauis, Wwo He
UMHWTL BNNUBY

- ®TopoBsaHuin YB
KOpO3iiiHO-aKTUBHE 3a0pYaHEHHA - H-nponindpomig
B®*: Hu3bKa TeMnepaTypa napu
MoxnusicTs cTaGinizaLyi

Bucoka MO}KﬂMgICTb no *BCi NapaMETDH BUKDHAH

PO34MHEHHR 3a0PyAHEHH?A 3 ogHicto ab0 KiNbKoMa
ansTepHaTMBaMK

+ iHWi

3ayepnyBaHHA, YYTTEBWIA A0 TEMNEepaTypu, NPUTOMHI NacTu, cymil
3a0pyaHeHHR, BUCOKMI PiBeHbL YMCTOTHU. BIACYTHICTL NNAM/KOPO3i,
BUCOKE NPONYCKHa 30aTHICTb, YTUNIZaUIR PO3YNHHNKE

PucyHok 6. Mogesnb napameTpiB BUKOPUCTaHHS AJ151 OLiHKN NPpUAAaTHOCTI MOXXJINBUX allbTePHAaTUB



MoXxnmBi anbTepHaTUBM Chif BU3HA4YaTK i3 ypaxyBaHHSM MPOMWUCAOBOI
NpakTuKY, a TakoX pe3ynbTaTiB NepeBipkn anbTepHaTne. Hanpuknag, y pasi
anbTepHaTMBM MNEBHOMY PO3YMHHWUKY, BXE BIMPOBaIXEHOI IHWNMM
KOMMNaHisMn B faHil ranysi.

IHCTPYMEHTM OLHKM Ta NOPIBHAHHSA PU3NKIB:

e Mopenb y3ropkeHoi Ha rnobanbHoOMy PpiBHIi cuctemm
knacudikauii Ta MapkyBaHHS XiMiyHux pe4voBuH (GHS): mopens GHS
Oyna po3pobnieHa ONS  OUHKM  MOXJIMBUX PEYOBUH-3aMiHHMKIB. 3a
[OMOMOrol JaHux, HaBefeHux y Tabnuua 1, mMaloum e He3HauvyHy
iHpOopMaLLto NPOo Ui NPOAYKTU, MOXHa NPOBECTU OLLIHKY Pe4OBUH-3aMiHHUKIB.

¢ MpakTuyHi pekomeHpauili €C: 3BiT, NiAroToBAEHN EBPONENCHKOIO
Kowmicielo, Wwo npenctaBnsie pe3ynbTaTu 3AJINCHEHHS 3aMiHW  LUKIAIMBUX
ximikaTiB Ha poboynx Micusax B EC. OCHOBHa YaCcTuHa LbOro 3BTy NPUCBSYEHa
po3pobLi 3aranbHOro nigxody A0 3aMiHM Ta ii NpeseHTauji Sk KepiBHOro
nokymeHTa. Cnig 3asHaunitn, wo mopenb GHS Habarato npocTiwa B
MpPakTUYHOMY 3aCTOCYBaHHI.

OuiHka npuaaTtHOCTIi PO34YUHHUKA

Ina ouiHkM npmuaaTHOCTI PO3YMHHMKA MOXHA BUKOPWUCTOBYBATU Taki
LOBIOHVKN:

Chem21 - nocibHMK 3 BUOOPY KMACUYHMX | MEHLI MOLUMPEHUX
PO3UYMHHUKIB: METOLONOriA, sika OUiHIOE KpuTepii 6e3neku, 300pOoB'S i
HaBKOJMIMLLIHBOIO CepefoBuuia sl CTBOPEHHS  CYKYMHOrO  PENTUHIrY
po3unHHUKIB. Lle 3abesanedye, 3okpema, MOXJIMBICTb CMPOLLEHOI OLjiHKN
€KOJIOMYHOCTI PO3YMHHUKIB BIOSTIONYHOIO MOXOAXKEHHS.

http://pubs.rsc.org/en/Content/ArticleLanding/2016/GC/C5GC01008J
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ACS - nocibHuk 3 BUOOPY PO3UYNMHHUKIB, B IKOMY OLLHIOIOTLCS KpuTepii
6e3nekn, 300pPOB'S Ta HaBKOJMLLIHBOIO cepefoBuuia (noBiTpsi, BoAa,
Bigxoan), 3 Ganamu Big 1 po 10, wo 3abeanevyye MOXIIMBICTb LUBUAKOIO
MOPIBHAHHA PO3YMHHUKIB.

https://www.acs.org/content/dam/acsorg/greenchemistry/industriainno
vation/roundtable/acs-gci-pr-solvent-selection-guide.pdf

MapameTpu po3unHHOCTI XaHCeHa — MOXe BUKOPUCTOBYBATUCSA ANA
MPOrHO3YBaHHSA PO3YMHHOCTI PO3YMHHUKIB | CyMiLLEN.

https://www.crcpress.com/Hansen-Solubility-Parameters-A-Users-
Handbook-Second-Edition/Hansen/p/book /9780849372483

http://www.hansen-solubility.com/HSP-science/basics.php
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METOAMU PEYB y MPOLECAX, B AKUX
3ACTOCOBYIOTbCH J1IOC

lMpomucrioBe o4YNLLL€HHS

Ornsan

KiHueBMIn pe3ynbTaT OYMLLEHHSI 3anexuTb Bif HacTynHUX 4-0X
B32aEMO3aJIEXXHUX YNHHUKIB:

- XiMiyHW BNAMB (BU3HA4YaETbCH 3aCTOCOBYBAHUM MUIOYUM 3aCOO0M);

- MexaHiYyHMn  BnMB  (BU3HAYaETbCA  KIHETUYHOIO  €Heprielo  npwu
3acToCyBaHHi XiMiYHOro 3acoby);

- Temnepatypa;
- TpuBanicTb.

ICHYIOTb ABa OCHOBHMX Mnpouecu ouumuleHHs (Tabnuus 4): npouecu Ha
BOJHilh OCHOBI i HA OCHOBI PO34YMHHKKA.

Tabnnus 4. NMpoyec oYynLyeHHs

Ha BoaHin OCHOBI Ha ocHOBI po34MHHMKa ‘
3abpynHeHHs nepeBaxHo MpenmeTn aBCoNOTHO PIBHOIO
HEOpPraHi4YHOro xapakrtepy xapakTepy (MaTtepian/reomeTpis)
fonoBHe 3aBOaHHA — BUOANEHHA Cyxi i 30BCiM 6€3B0OHI NOBEPXHI
4aCTMHOK

CknapHa reomeTpist

eTani 3 rnagKo NoBEPXHEID
A A P 3HayHa JyacTka 3a6pyu,HeHb

3akntoyHa 06pobka BOAO (Minimisauis Bigxomis)

Benuka KinbkicTb 0AHOro i TOro x YyTamei (80 $i3NYHOro BNAMBY i
enemMeHTa i3 ocobMBMMM KOpO3ii) NoBepXHi
3abpygHEeHHAMMN

Y Tabnuus 5 HaBegeHi MeToaM OYULLIEHHS: XONOAHE OYNLLEHHS, OYULLIEHHS
i3 3aHYPEHHSAM B rapsiynii PO34mH i 3HEXMPEHHS B nMapax po3ymHHuKa. Ans
KOXHOIO BUAY OYMLLLEHHSA 3aCTOCOBYIOTLCS Pi3HI PO3YMHHUKN.
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Tabnuys 5. OCHOBHI MeTo4N OYNLLE€HHS

TunoBe

Onuc uporo Tunogi napameTpu
mMeToaa BUKOPUCTAHHS @PEASIE S DI
[aHoro metony
XonogHe 3acTocoBYETLCA | - NpOCTi/rnaaki - CKNlagm Ha OCHOBI
OYULLEHHS Y BiOKpPUTIN NOBEPXHI; BOAOMW;
cucTeMmi 3a - Nerkvumn gocTyn oo - BUCOKOKMNASYI
[OMoOMOroto 3abpyOHeHHs; BYI/1I€BOAHI
3aHYpPEHHS, - BiACYTHICTb CyXunX (<160 °C), Tepnenu
pO3NnNEHHS, netanenm; abo edipu;
OYULLEHHS LWiT- - 4ac CYLUIHHA - CANPTU, aLETOH.
KO, BUTUPAHHSA | HEKPUTUYHUIA.
OunLeHHs i3 - HarpiTi - MNpocTte - cKNlaj Ha OCHOBI
rapsyunmm cepepoBuLa ona | 3abpyaHeHHs (6e3 BOAM;
3aHYpPEHHAM OUYULLLEHHSA noripLeHHs - BUCOKOKMUMAsAYI
(<15°C-Fl.p., B/IACTUBOCTEN, BYrneBoaHi abo
SKLLLO ropoYnin); 3aKNCIIEHHS i Tepnenu;
- npocTte PU3NKyY KOpOo3ii); - cknagHi edipu;
obnagHaHHs - TpuBanicTb - CNUPT, aLeToH;
(BiOKpWTIi BaHHN); | CYLUIHHA HE Ma€e - pTopoBaHuin
- 3aHYpPEHHS; 3HAYEeHHSs; BYrneBoaeHb abo
- PO3MNUNEHHS; - BUCOKa YnctoTa dTOpoBaHU edip.
- YNbTPas3ByK. HeoboB'A3KOBa.
3HexupeHHs | - poboya - BUCOKi BUMOIM A0 - XNIOpOBaHi
B Napax Temneparypa OpPraHiyHoi YNCTOTU; | POSYMHHUKMN
PO34YMHHMKA ON1S1 HEropoYNX - Cki1agHi NoBEPXHi; (nepxnopeTineH,
PO34YMHHKKIB A0 - lWWBMAKA CYLUKa; TPUXNOPETUSIEH,
TeMI. KUMiHHS; - KOHTPOJb PU3UKIB MeTuneHxnopua,
- poboua KOpPO3ii. 6pomMoBaHi
Temnepartypa BYI1€BOAHI);

ONsl roploYnx
PO34YMHHUKIB OO0
TeMmn. KUMiHHA
npw TUCKY

0,1 atmabo
HUXYe;

- 06pobka
netanemn napom
- CyllKa getanen
napowm;

- cknagHe
obnagHaHHA
(oTpuMaHHS
BakyyMmy).

- BYrn1I€BOAHI, TEMI.
KuMNiHHA > 160 °C;

- [eapoMaTn30BaHi
H-,i30-Ta
unknonapadiHn

- KUCHEMICTKI
PO3YMHHUKM TEMI.
KuniHHA > 160 ° C,
Hanpwuknag, edipun
NPOniNeHraikons: B
OCHOBHOMY,
3aCTOCOBYIOTLCS: H-
6yTokcu-2-
nponaHon (Temn.
KnniHHA 171 °C).
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[ns o4nLLLeHHSA 3aCTOCOBYIOTLCS 5 PiBHMX BUAIB yCTaHOBOK (Tabnuus 6).

Tabnuuys 6. Tunu ycTtaHOBOK AJ1S1 OYULLEHHS

Twn ycTaHoOBKM (3a
Knacudgikauieto
€Bponencbkoi

AcoujaLii BUpOOHMKIB

XJIOPOBaHUX
po3unHHuKiB (ECSA)
Biokputa

OCHOBHI XapakTepucTuKn

- BiOKPUTUIA BEPX

- BUTSI)KHA BEHTUNALLIA

- BOASIHE OXOJSIOAXEHHS
ab0 0X0noaXKeHHs
xofiogoareHTamm

- HOMiHaNbHUI BUKUL, B
atmocoepy:

1-16 kr/rog, B
cepenHboMmy 4,7 Kr/rog

3acTocyBaHHS
roproYmnxX
PO34YNHHUKIB

HE JO3BOJIEHO
3a BUHATKOM
HarpiBy go <15 °C-
Fl.p.

ABO

MpuMmileHHs Ta
obnagHaHHsA €
MOBHICTIO
BNbyxobesneyHnmmn
i xepena
3aropsiHHA MOXYTb
OyTU MOBHICTIO
BUKJTIOYEHI.

HaniB3akputa

- MOMILLEHUI B KOXYX (BCi
CTOPOHW 3aKpUTI)

- W03 BUXIAHOIO NOBITPS
ON§ 3a-, PO3BaHTaXeHHs
netanen

- OXOJIOOKEHHS
xonogoareHTamm

- aBTOMaTunyHe
nepeMillleHHs petanen

- NigTUN 3 aKTUBOBAHUM
BYFiNIAM LIS OYULLLEHHS
BEHT. KaHany

- HOMiHaNbHWUW BUKNA, B
atmocoepy: 1-2 kr/rog

HE AO3BONEHO
3a BMHSTKOM
HarpiBy oo <15° C-
Fl.p.

ABO

MpuMileHHs Ta
obnagHaHHsA €
MOBHICTIO
BNbyxobesneyHnmm
i pxepena
3aropsiHHSA MOXYTb
OyTV NOBHICTIO
BUKJIIOYEHI.
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Tun ycTaHOBKM (3a
Knacuikawjeo
€BpOnencbKoi

AcodujaLii BUpobHUKiB

XJIOPOBaHUX
po34nHHUKIB (ECSA)

OCHOBHI XapakTepucTukm

3acTocyBaHHS
roproymnx
PO34YMHHUKIB

3akpuTtaia - OQHa 3aKpuTa kamepa HE JO3BOJIEHO
BHYTPILLIHIM abo 3acTocyBaHHs 3a BUHATKOM
NOBITPSIHUM cknapanbHOoi kKamepu HarpiBy oo <15 °C-
OUYULLLEHHAM OO0 (noBITPAHWUI WINO3 AN Fl.p.
BiOKPUTTSA repmeTusadii Big emHocTi | ABO
3 PO34YUHHUKOM) MpuMileHHa Ta
- KOHTYpP MNOM'AKLLEHHS o6nafHaHHs €
PO34YMHHMKA 3 MOBHICTIO
oxonogxeHHam (<20 ° C) BNByxobesnevyHnmm
OJ151 OYMLLLEHHS MOBITPSA 4O | | okepena
BiOKPUTTA (<2 r/M?) 3aropsiHHA MOXYTb
- HOMiHaNbHUIM BUKNA, B OyTV NOBHICTIO
aTmocdepy 155 r/rog, BUKJIOYEHI.
3akpuTtais - BiACYTHICTb HE JO3BOJIEHO
3aKPUTUM BiANpPaLbOBaHOro NOBITPSA | 3@ BUHATKOM

MOBITPSAHUM
KOHTYPOM, CYLLiHHS
6e3 BeHTuUnALIi

(3aKpuTi NOBITPSIHI
KOHTYpW)

- BHYTpIiLLUHE 06nagHaHHs
aKTuMB. BYrinng (Ha
[oJaTok oo
OXONOOKEHHS)

- MOKpaLLeHe CyLiHHSA
pertanen 3i cknagHoto
KOHIrypauieto

- HOMiHaNbHU BUKN, B
aTtmocdepy: 1-100 r/rog,
B cepeaHbomy 38 r/rog,

HarpiBy oo <15° C-
Fl.p.

ABO

MpuMiweHHa Ta
obnagHaHHs €
MOBHICTIO
BMUOyxobe3neyHnmmn
i Ixepena
3aropsiHHA MOXYTb
OyTUV MOBHICTIO
BUKIIOYEHI.
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Tun ycTaHOBKM (3a

Knacugikaujieto
o . 3acTocyBaHHSA
EBpPOMNENCHKOI

OCHOBHI XapaKkTepucTuUKn roptoymx

AcoujaLii BUpoOHMKiB

PO34YMHHUKIB
XJIOPOBaHMUX

po34unHHKKiB (ECSA)

BakyymHa

Ti cami, wo i gna
nonepenHbLOro Tmny, ane 3
BaKyyMHOI TEXHOJIOTIEIO,
npw sikin poboya kamepa i
ONCTUASALS Nig Yac
po6OTU 3HAaXOAATLCA Mifg,
3HMXKEHUM TUCKOM.

- MOKpallleHa cyLika,

- BHMXKEHI BUKUOMN,

- 3HUXKEHI Bigxoau,

JO3BOJIEHO
Bakyym Hmxue

0,1 aTm gje sk
3axuCT Big, BUOYXy
(MpwvymHa: nig yac
BNOYXyY
rasonopfibHoi haau
TUCK 3pOCTae
MakCUMyM B

10 pasiB)

- NiABULLLEHUNI TEPMiH
ekcnnyarauii poO34MHHMKA
(8 ornsagy Ha HU3bKY
TEMNeparTypy).

Onunc NpoLECiB OYNLLLEHHS:

1. 3HEeXUpeHHs B Napax po34YNHHUKA

KamepHi cuctemu 3 BakyymMoOM: Lii O4MCHI YCTAHOBKWN 3a6e3neydyioTb
HaMBULMIN PIiBEHb OYMLLEHHS MOBEPXOHb MPU 3HWXEHHI BMkMAiB. lig yvac
ounweHHs Buknam JIOC MiHiMi3yloTbCa 3aBASIKM 3aCTOCYBAHHIO BakyyMmy i
BOynoBaHoro ¢inbTpa 3 akTMBOBaHUM ByrinnsMm. Bci npouecn, npmn akmx
MOXYTb CTaTUCH BUKNAN PO3YUHHUMKA, 3OINCHIOITECS B 3aKPUTOMY KOPMYCi.
Taki yCTaHOBKM OCHalWEHi CUCTEMOIO AUCTUNSAUIT, SKa BiOOKPEMIOE
PO3YMHHUMK Bif, MacTUibHUX MaTtepianis Ta 3mallyBadiB (KupiB), roTOBMUX
MoTiM O MOBTOPHOIrO BUKOPUCTAHHS.

KamepHi cuctemu 6e3 BakyyMmy: Lisi KOHCTPYKLis 3anobirae npsMomy
BUKMOY PO3YMHHMKA 3a [OMNOMOrot cepii 650KyBaNbHUX MNPUCTPOIB Y
MOEMOHAaHHI i3 cucTeMamMm BUTSIXXKM Napu Ta/abo oxonoaxkeHHs. laHa cuctema
noBepTae nap Hasap, B pe3epByap (6ak) po3umHHMKa. Ha BigmiHy Big onncaHoi
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BULLEE BaKyyMHOI YCTaHOBKW, AaHa CUCTEMA BUMYCKAE BignpaubOoBaHWi ras.
BoHa 3abeaneuye ayxe BUCOKWUIM CTYMiHb YTPUMAaHHS i CKOpoYeHHs1 obcsaris
HEKOHTPOJIbOBAHUX BUKMAiIB B aTMocdepy. Lli ycTaHOBKM MOXYTb npautoBaTn
3 XJIOPOBaHNUMM PO3YMHHUKAMWN ab0 iIHLUMMWN HErOPIOYUMU PO3HUHHUKAMN,

MapoBi cuctemMun 3 BIAKPUTUM BEpXOM: TUMNOBa yCTaHOBKa AJd
3HEXMPEHHS B Napax PO34MHHMKA 3 BiKPUTUM BEPXOM OCHaLLLeHa Miga0oHOM,
WO MICTUTb HarpiBay Ons rnepeTBOPEHHS PO3yuMHHMKa B nap. detani, wo
nNignaraloTb OYULLEHHIO, 3aHYPIOTbCS Y BIiACIK i3 Mapoio, i PO3YMHHUK
KOHOEHCYETbCS Ha NOBEPXHI AeTani 40 TUX MNip, MOKM BOHA He HarpiBaeTbCs 40
Temnepartypu napu. Pigknii  poSYMHHWK, WO  3aJUWLIMBCA  LWBUOKO
BMMNAPOBYETLCA MO Mipi TOro, K OYULLEHI AeTani NMoBifIbHO BUTAMYIOTLCS i3
BiACiKy 3 napoto. Ouumuiyloya p[is 4acTo MOCWIIIOETLCA 3a O0MNOMOrolo
PO3MWJIIOBaHHS PO34YMHHMKA Ha pgdeTani 3HM3y abo 3a [A0MnoMorol ix
3aHYpPEHHS Yy BaHHY 3 PigKMM po34nMHHUKOM. Maixe BCi NapoBi 3HEXMpoBayi
obnapgHaHi BOOOPO3AiNbHUKOM, WO A03BONsSE (6€3BOAHOMY) PO3UYMHHUKY
CTikaTu B HUX Ha3an.

2. Pipkoda3He o4YnLEHHA

XonopaHi OYNCHUKU: XOJIOAHI OYNCHUKM 3a3BMYal 3aCTOCOBYIOTLCS MNpu
NPoOBedeHHI pobiT 3 TexHIYHOro o6CNyroByBaHHA | MNpu  BUPOBHMYIN
LinbHOCTI. BOHM npu3dHayeHi, B OCHOBHOMY, [ON9 NEPiOANYHOro
3aBaHTaXeHHS i (Y MOPIBHAHHI 3i 3HEXNPEHHSAM B Napax PO34YMHHMKA) B HUX
3aCTOCOBYIOTbCH 3HEXMPIOYi PO3YMHHUKN i3 BUCOKOK TemnepaTypoto
KUMiHHA. XOJIOAHE O4YULLLEHHA BKJKOYae Taki onepauii, K pPO3nNufieHHd,
OYMLLEHHS LLITKOKO, NPOMMBKA Ta 3aHYPEHHS. [ns NiaBULLLEEHHS O4YMLLYBaNIbHOI
nii, 3abpynHeHi petani, nepen 3aHypPeHHAM B pe3epByap, 4HacTo NnonepeaHbo
YUCTATb BPY4HY. licnga oumweHHs getani niaBiwyoTh HaL pe3epByapom 4Jisi
CYLWiHHA ab0 X MOMILLYIOTb Ha OKpeMuii cTenax. PO3YMHHMK, WO CTiK B
pesepByap MoTiM BUKOPUCTOBYETHCSI MOBTOPHO.

TNOBI XONOAHI OYMCHUKU MOXYTb 3HAYHO BIOPI3HATUCS 3a CBOEIO
KOHCTPYKLIEIO, ane iXx MOXHa po34inuTn Ha OBi OCHOBHI rpynu 3a TUMOM
pesepByapa: NpocTa BaHHa AN PO3NUAEHHS i Bak Ansa 3aHypeHHs. 3 umx
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KOHCTPYKLM, cuctema 3 6akom Oy 3aHypeHHs1 3abeanevye Oinbll peTesibHe
OYULLLEHHA caMe 3aBAsiKM 3aHYPEHHIO (015 NiOBULLEHHS edeKTy OYULLLEHHS
Hepiako BUKOPUCTOBYIOTb PO3MILLYBaHHS). 3 BiAKPUTOI BaHHU Yy XOA4i BCbOro
MpoLEecy OouunLLeHHs nigHiMatoTbes Bukunam JIOC. 3 ornagy Ha ue, 4acTo
3aCTOCOBYIOTb KPULLKY, WO HakpUBa€E YCTAHOBKY i MepeLuKoaXae BUKMOAM
JIOC B TOW Yac, KONM BOHA HE BUKOPUCTOBYETLCS.

Ha PucyHOK 7 npencTaBfieHUM 3arajibHUiA Oornsg TUNOBOro npoLecy
OYMLLLEHHSI NMOBEPXOHb Y 3aKPUTIA CUCTEMI 3 IHTErPOBAHUM YJIOBJIIOBAHHSAM

PO34NHHUKA.
i <1%
306epiraHHa Ta :
NOBOKEHHA 3 [€ Buxid J’TOC_
PO34NHHMKAMU Bukuay B nosiTps
Bxid JIOC 78%
Detanb | Ounwyrouwii 14
PO3YUHHUK
100%
4 o Buxid J/TOC
BigHoBneHHS 5% « | Buknam B nositTpa
5% 98% >
Buxid /10C << 0) OLWIIJ.LeHHH (] (BKng?‘:\::qH:l‘;;ipr .
Bukuau B nositps MOBEPXOHb >
aKTUBOBAHUM N
Byrinnam) 0o | Buxid 71oC
’ Bigxogu
Ounmena 1% Busxid JTOC
peTtanb Bukuan B NOBITPA

PucyHok 7. Cxema npouecy OYULUEHHSI NMOBEepPXOHb B 3aKPUTIN
cucremi 3 BOYaOBaHUM y/IOB/IIOBaAHHSIM PO34YUHHUKA

3HayHa YacTuHa BMKMAiB B aTtMocdepy BinbyBaeTbcs Mig, yac npouecy
ouMLLEHHs i nig 4Yac 36epiraHHs Ta MOBOMXEHHS 3 PO3YMHHMKAMWU, ane
0COONMBO — NMpW BIAKPUTTI KAMepU 151 BUBAHTaXKEHHS AeTanen.
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3amiHa J10C

IcHye 6Garato anbTepHATUBHUX METOAIB OUYULLEHHS, MNPU SKUX He
BindyBaeTbcs BukmaiB JIOC i3 pO34MHHUKIB.

1. HainGinbw edekTMBHUM 3axopom i3 3amiHm JIOC € nepexig Ha
CUCTEMMU, OCHOBaHi HA BUKOPUCTaHHI BOAM:

- CcTemMum ounLeHHs, ki 6a3yloTbCsl Ha BUKOPUCTaHHI BOAM, NpuaaTHi ons
HanbBiNbLW Pi3HMX 3acToCyBaHb. Taki PilUeHHs Yy 3B'A3KY 3 KWUCNOTHUMMU,
NY>XHUMWU ab0 HerTpanbHUMKNU OYUCHUKAMM MOXYTb 3aCTOCOBYBATUCS ASIS
MPOMUCIOBOIrO OUULLLEHHS PiI3HUX TBEPANX MOBEPXOHb — MeTariB, nanacTtMac,
MOBEPXOHb i3 MOKPUTTSM, KOMIMOHEHTIB CKJla Ta eNeKkTPOoHik1. HenTpanbHi
OYUCHWKN 3aCTOCOBYIOTbCS, FOIOBHUM YMHOM, 051 MPOMIXHOIO i KiHLEeBOro
OYULLLEHHS MOBEPXOHb, MPUMYOMY O OTPUMAHHSA OyXe 4YUCTOi MOBEPXHI
nepep npouecamMmm NoBepxHeBoro 3daravyeHHs, docdartyBaHHs abo NOKPUTTH
3aCTOCOBYIOTbCH CWUJIbHOJNTYXHI OYUCHUKW. 3MiHa TEXHOJMOrT OYULLEHHS
(Hanpuknapn, nasepHe OYMLLEHHS, OYULLEHHS i3 3acTtocyBaHHaM CO,) pae
MOXIMBICTb 3anobirtn Bukmaam JIOC. HeaBaxatloun Ha 3HauyHi iHBECTULINHI
BUTpAaTKU, eKkcnJjyaTtaujliHi ButpaTtn 6yayTb Habarato HMx4e.

- [1Ba OCHOBHUMX METOAM — 3aHYPEHHS | PO3NUIEHHSA/P036PUN3KYBaHHS.

-Ha 50 % Hu>Xu4i iIHBECTULiNHI BUTPATN Ha YCTaHOBKM, LLLO BUKOPUCTOBYIOTb
BOLY, B NOPIBHSAAHHI 3 CUCTEMaMM, OCHOBaHNUMM Ha 3aCTOCYBaHHI PO34YNHHVKIB
(3aKkpwuTi, 3 BUTSIXKKOIO NOBITPS).

- MoxyTb 6yTH BinbLL eHEeProeEMHUMIN Yepesd HeObXiAHICTb BKIIIOYEHHS cTagji
CyLiHHSA. KpiM TOro, KinbkicTb BiaxoiB Moxe 6yTu GinbLua.

-CuCTeMM O4UULLLEHHS BMMaraloTb Oifbll  PErynsipHoOro  TeXHIYHOro
pornany/3amiHn gnsa 3abesnedvyeHHst MOCTIMHOI AKOCTI npoAaykuji (TepMiH
ekcnnyaTaduii Bia, 3 TUxXHIB A0 3 micsLiB).

2. OuMLLEHHS i3 3aCTOCYBaHHSIM BYIJIEKUCJIOTU:
- Moxe 3acTocoByBaTUCS B SIKOCTi PO34MHHMKA O1S BUOANIEHHS Macna,

Mactuna i opraHiyHux  3abpygHioBadiB.  [paHyiM  Cyxoro  Nboay
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HanpaBnATLCS CTPYMEHEM CTUCHEHOIO MOBITPSA HA MOBEPXHIO, WO Niaisarae
OYULLIEHHIO.

- MeTog, He npupaTHUN NS BUOANEHHS ipXi, Hakuny, rnopoLUKOBUX JlakiB,
[BOKOMMOHEHTHUX (apb i BinbLLIOCTI HEOPraHiYHNX CronyK.

3. MnasmoBa TexHonoriqa:

- [Mpuv NNasmMoBir TEXHOJOTNIT 3aCTOCOBYETLCSA MNMJIa3MoBa CUCTEMA HU3bKOTO
Tucky (MCHT) abo nnaamoBa cuctema atmocdepHoro Tucky (MCAT). MCHT
BUKOPUCTOBYETbLCA AN nepiognyHmx npouecis, a MNMCAT ana nocTirHuX
MnpoLeciB.

- 3a3Buyar 3aCTOCOBYETbCS AN BMOANIEHHS MacTuia, OKMCAIB, Macen,
CUNIKOHIB ab0 TOHKOro Lapy opraHiyHMx 3abpyaHioBadiB B aBTOMODINbHIN i
€NEKTPOHHIN ranyssax npoMUCNOBOCTI Nepes npoMmnucnosum dapbyBaHHSM.

- BacTtocoByeTbcs 6e3 cTafji NoNoCcKaHHs.

- BHapobuTbCs CTagis NMonepeaHbOro OYUYULLEHHS!, Tak K BUOANSATLCS
TiNbKK TOHKOLLAPOBI 3a6pyaHeHHSs (<1 MKM).

- EkcnnyaTauinHi BUTpatn ayxe HWU3bki, Tak 9K creujianbHuX XiMmikaTiB He
noTpiGHO.

4. YnbrpadioneroBe O4YMNLLEHHA:

- YnbTpadionetose (YD) BUMNPOMIHIOBAHHSA " O30H MOXYTb
BUKOPUCTOBYBATUCSH [N BUAaNeHHs opraHiyHux 3abpygHioBadiB i3
MOBEPXOHb OCHOB  (Migknagok), Hanpuknag, ¢oTope3ncTopia Ta
HaniBNpoBigHWKiB. O4nMCHMUKaAMU € BiNlbHI KNCHEBI pagukann; BOHM BCTyNatoTb
B peakLilo 3 opraHiyHUMuU 3abpyaHioBadyaMmn Ta po3kiagatTb iX. Ak i npu
MIasmMOBOMY OYMLLEHHI, MOXe 3HagobuTucs cTagdis  rnonepeaHboro
OYMLLLEHHS.

5. JlasepHe o4MLLEeHHS:

- HanyacTilwe BWKOPUCTOBYETLCA OS5 BUCOKOSAKICHMX MNOBEPXOHb B
aBTOMOOINbHIN, aBiauiHii abo eNneKTPOHHIN rany3sx NpoMMCIIOBOCTiI.
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- BukopuctoBye iMNynbCHE nasepHe BUMNPOMIHIOBAHHA A1 BUOANEHHSA
OpraHiYHMX 3axMCHUX LWapiB i MNOKPUTTIB Wwap 3a wapom abo Bigpasy
MOBHICTIO.

- He BMmMarae nopoatkoBux o4muLyBasibHUX XiMikaTiB.

- Bucoki iHBeCTUUiNHI BKNageHHs, xo4ya ekcrjyartauiiHi BuTpatun Oyxe
HU3bKI.

6. TepmiyHe BuganeHHa papom:

- TepmivHe BupaneHHst dapbu BiabyBaeTbcs B Nevi npu Temnepatypax 250-
430 °C npotarom 3-12 rogvH. [aHunii mMeTod MNPUAATHUA TiNnbkn ONs
TEPMOCTIKMX Martepiani, N He nigxoouTb Ans NnacTukiB abo pepesa.
®apba, WO NOKpUBaE AeTanb, BUNANOETLCS, i NICAS OXOIOOKEHHSA MOXHa,
npu HeobXigHOCTI, nNpoBoAMTM  JopaTtkoBy 0OpoOKy  (Hanpuknag,
NiCKOCTPYMUHHY ab0 3MMBAaTM BOAOO) AJ1S BUAANATY 3asMLLIKIB 30J1U.

-MazonopibHi NpoaykTV 3ropaHHsa cnig, HenTpanisyBaTu 3a A0MOMOrolo
TEPMIYHOMO OKMCNEHHS. |HWKWX BigXOdiB HEMae, a BUTpaATM Ha TEexHi4yHe
06CnyroByBaHHS HMXUI, HiXK NPY cucTemMax, siki BUKOPUCTOBYIOTb PO3YNHHUKN,
OOHaK EHeprocrnoxXnBaHHs TyT BULLLE.

Crparerii 3i 3HUXEHHSI BUKUIB i BiAXOiB

AKWO 3amMiHa PO3YMHHUKIB HE € MPUWNHATHMM BapiaHTOM, iCHYE Kinbka
HEAOPOrnx METOAIB WOAO0 3HMXKEHHSI BUKWAIB MalXe Ha KOXHOMY eTani
npouecy.

1. Po0OoTa 3 oOnagHaHHAM A1 OHYULLLEHHS:

- BukopucTtoByBatn HaKkonuyyBaslbHUI pe3epByap, BUIOTOBAEHUN i3
Bi4MNOBIOHOrO MaTepiany.

- BigperynioBatn BUTSXHY BEHTUASILIKD TakMM 4YMHOM, LWOO BOHa
ynosnioBana andysHi BUKMAK, ane He BNaMBaaa Ha NapoBy NOOYLLKY.

- BI/IKOpl/ICTOByBaTVI rNMBoKe OXONOMXKEHHS.
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- He ponyckatu npoTsriB i NoBiTPAHOT TypOYNEHTHOCTI B NMPUMILLLEHHI, B
SAKOMY PO3MilLLleHO o0b6lafHaHHS.

- Ans nepemileHHs o6pobnoBaHnx aetanein sainwnT 4OCTaTHbO Micus
MK getansmm i cTiHkaMn pesepByapa (3HUXKEHHSA MOPLLUHEBOro edgekTy),
nepemiwaTt getani noBifibHO.

- Konun obnagHaHHs He Npauloe, HakpMBaTn MOro KPULLIKOHO.

- BaxaHo, 3a MOXJIMBICTIO, OCHACTUTU 06nafgHaHHA 3aBaHTaXyBaJIbHUMU
LTIO3aMMU.

- BaxaHo BCTaHOBUTWN HOBe 3akpuTe 0b6N1aaHaHHS.
2. CywiHHS oOnagHaHHA AN OYULLEHHS:

- KO BUMKOPUCTOBYETLCSA BiOKpUTE abo HaniBlakpuTe obnagHaHHs,
noTpiOHO MiATPUMYBaTU KOMMOHEHTM B NapoBin dasi Ao Tux nip, NOokKu He
3aKiHYMTbCHA KOHAEHCaL,ist napw.

3. TpaHcnopTyBaHHS BigxopaiB:
- BukopuctoByBaTu HacoOC i NiHii i3 repMEeTUYHUMU 3'€AHAHHAMM.
- BukopucToByBaTu NiHii NOBEPHEHHSA Napw.

4. TpaHcCnOpTyBaHHSl PO3YMHHMUKA:
- BukopucToByBaTM HACcoOC i NiHii i3 repMeTUYHUMIN 3'€AHAHHAMMN.

- HannBHa niHii MOBWMHHA 3akiH4yBaTUCS HMXYE MNOBEPXHI pPiakoro
PO3YMHHMKA.

- BukopucToByBaTu fliHii NOBEPHEHHS Napu.
5. 30epiraHHsA pO34YUHHUKA:

- PosBaHTaxkxyBaTu NPUBE3EHI EMHOCTI TiJIbKM 3a AOMOMOI OO BiANOBIAHMX
npunaaie.

- PoamillyBaTt eMHOCTI Ha piBHiN TBepAii NnoBepxHi abo 3aCTOCOBYBaTU
6e3rneyHi KOHTeHepW.
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- 3axuwaTtn Bifg, OoLLy i COHUS.

- Tpumatn  €MHOCTI  3akpuTuMu  ansa  3anobiraHHs  BTpaT  Bif
BMNapPOBYBaHHS.

6. BHyTpilWWHE TPAHCNOPTYBaAHHSA:

- Hikonu He TpaHcnopTyBaT PO3YMHHUKW Y BIAKPUTUX EMHOCTSX.

- 3abe3neunTu HagiliHe 3akpinieHHs EMHOCTEN NPU TPAHCMOPTYBAHHI.
7. 306epiraHHg 6ins ycTaHOBKU:

- 3b6epiratn maTepianu Ha piBHIli TBEPAI NOBEPXHI.
8. Auctunsauia:

- MepiognyHa  gucTunsauis  OO3BONSIE  3LAINCHUTM  KOHLEHTpaLio
BUKOPUCTAHOIO PO3YMHHMKA Nepeq, yTunisauieto.

- Cnig, MiHiMiByBaTM TennoBui cTpec, Wob YHUKHYTU TepMiYHOI
nerpagadii.

- Ovctunaudia npu 3HUKEHOMY TUCKY MIHIMIBye CTpec | [03Bonse
OOMOITUCS MEHLLIOT KOHLEHTpALLi pO34MHHMKA Y Biaxoaax.
9. TMoBoAXEHHS i3 PO3YMHHUKAMM: AESKi PO3YNMHHUKM JAI0OTb MOXJIVBICTb!

- NPOBOAMTU aHani3 po34YNHHMKA OJ15 BiACTEXEHHS NpOoLecy aerpagadii;

- MPOBOAMTU HenTpanizauiio i NOBTOPHY cTabinisauilo cuctemm 3 MeToto
MPOOOBXEHHS TEPMIHY ekcryaTauii poO34nMHHMKA.

Ly>xe NpoCTUM pilleHHSIM € NPOBEAEHHS POBIT 3 OYMLLIEHHS Y 3aKPUTOMY
pexnmi. Cuctemm repMeTUHHNX KaMep 3HUXXYIOTb NPSIMi BUKUAN PO3YMHHMKA
BinbLe, Hix Ha 90 % i CKOPOYYIOTb CMOXUBAHHSA PO34YMHHMKA NPUBAN3HO Ha
60-80 % (3anexHo Big, BMICTYy PO34YMHHMKA Y Bigxodax) Yy MOPIBHSAHHI 3
BiAKPUTUM 0BnagHaHHSM.

Tam, Oe ynoBftOBaHHS i BTOPUHHE BUKOPUCTAHHSA He BXOAUTb B Npouec
OUYULLEHHA, 3HaO00NATLCA TEXHONOTIT 3HUXEHHSA BUkmais JIOC.
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1. AacopOuis akTMBOBaHUM BYFiINSIM: aKTMBOBaHe BYrinfia npuaaTHe
onsi o6pobKn rasoreHisoBaHMX i HeranoreHi3oBaHHUX PO3YMHHUKIB; Taka
ob6pobka MoXe MPoBOAMTUCS SIK Ha MicCLi, Tak i 3a MexamMu NignpuemMcTea.
PereHepaujis Ha MicLi Mo)e OyT! MeHLL BUFigHO A1 ManeHbKoi KoMMaHii y
3B'A3KY i3 BACOKMMMU MOYATKOBUMM iIHBECTULINHMMW 3aTpaTamMu.

AKTMBOBaHe BYTi/iNIsi 3aCTOCOBYETLCSA MPWU WBMAKOCTI NOTOKy Big 100 oo
100 000 M°/rog, Npw KOHLEHTpaLLi po3unHHuKa 00 50 r/m’.

2. TepMiyHe OKUCJ/IEHHS BUKUAIB PO3YMHHUKA: TEPMIYHE OKUCIEHHS
PEKOMEHAYETLCS TiNIbKM A1 HEXJIOPOBAHMX PO3UYMHHUKIB, SKLWLO TifIbKU
MpoLeC He CYNpPOBOAXYETbLCS BUCOKOID TEMMEPATYPOIO 4Yepe3 MOXIIMBUMN
BUKMI, XJIOPOBaHMX 3abpyOHioBaYiB.

ICHYe OBa HarnoLwMpeHiWwi BUON TEPMIYHNX OKUCITIOBAaYIB: pereHepaTuBHiI
Ta pekynepaTuBHi. PereHepaTuBHE OKWUCIIEHHS1 BBaXaeTbcs OinblLu
ePEeKTUBHUM, HiXX pekyrnepaTtuBHE TEPMIYHE OKUCIEHHS, TaK 9K Npu LbOMY
MeTOAi BiAHOBNIEHA €eHepris BMKOPUCTOBYETLCS BiNbll edPekTUBHO, OTXe,
eKcrJyaTtauiriHi BUTpaTu 3Ha4YHO HMXYi. PereHepatnBHi CMCTEMU TEPMIYHOIO
OKWUCIIEHHS 0COBNMBO ePEKTUBHI AN TEXHONOrMYHUX MOTOKIB i3 MOPIBHAHO
HeBeNIMKNMN 3aBaHTaXEHHAMW PO3YUHHUKIB, i BOHW BIQHOCHO HEYYTAUBI [0
CKnagy i KOHUueHTpauii po34MHHUKIB. PekynepaTtuBHi CUCTEMU TEPMIYHOIO
OKMUCJIEHHSI 3aCTOCOBYIOTbCA [Ji1s1 MOTOKIB MEHLUOI iHTEHCUMBHOCTI, a npu
OiNbLUiM IHTEHCMBHOCTI Lji CAICTEMW € EKOHOMIYHO HEAOLINBbHUMMU.

MoTpibeH npupopHWi ra3 ans HarpiBaHHs TEPMIYHOrO OKWcioBaya Ao
poboyoi Temnepatypu 800 °C. Tenno, WO BUAOINAETLCS NPU FOPIHHI MOXHa
pereHepyBaTu i BAKOPUCTOBYBATU AJ151 BUPOOHULITBA Napwl.

XiMiyHMIA Ni3UHr: TpaauuiiHO XiMikaTu peanisyloTbCs BUPOOHUKaAMM
nokynusMm 3a o6’eMOM, WO B KiHLEBOMY paxyHKy Befe OO0 HeraTtMBHUX
Hacnigkis gnsi HaBKOMMWIHBLOINO cepepgosua. [pu XiMiYHOMY  Ri3UHIY
3aMOBHMK MAaTUTb 3a OTpuUMaHuin edekT Bif BUKOPUCTaAHHS XiMiYHOI
pPEeYoBMHM, a Ue 3Ha4yuTb, WO MocTavyallbHUKY EKOHOMIYHO BUrigHile
NOCTaBMAATU MEHLUY KifbKiCTb XimikaTiB. [nsa upOro nocraydajsbHUK Hagae
cnoxmeayeBi iHpopMauito Npo Te, SKUM YUMHOM Chlif, ONTMMI3yBaTU YMOBU
BUKOPUWCTaHHS, W06 3HN3UTU CNOXMBAHHS.
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HaHeceHHs1 NOKpUTTIB
Ornsan

MokpuTtTa MeTaneBux petanen

Onuc npouecy i notik Bukupgis JIOC: PucyHok 8 gae ysaBneHHs1 npo
Tnnosi Buknam J1IOC, ki MOXyTb CTaTUCA NPWU BUKOPUCTaHHI 3BMYaMHUX
MeTofiB CTBOPEHHS MOKpUTTIB 3a gonomoroto 50 %-0ro HagMLKOBOro
HanuneHHs. Ha npakTuui epekTUBHICTb 3BUYANHUX MOKPUTTIB, HAHECEHMUX
HanMMNeHHsM, MoXe cTaHoBUTK Big, 5 oo 60 % y 3anexHocTi Big reomeTpii
netani (nnocka abo rparyacta MoOBepxHs) Ta AocBiQy pobiTHWKa, KK
HAHOCUTb HanNUNeHHs. 3MiHa ePeKTUBHOCTI MOKPUTTA abo BMICTY PO3YMHHMKA
B MOKPUTTI NOTArHe BignoBigHMin BNamB Ha notokn JIOC, nokasaHi Ha cxemi.

MeTanesa
AeTanb
100% 500,
o .
Bsig NOC > L5 B_uxrd Jioc |
HagmipHe HanuneHHs
HanuneHHsn
i Buxig |
L > TBEPOWX YACTUHOK
50% v
0,
8 A)‘ Buxié /10C
[eTtanb > =" B —
Emicia 3 getanen
Y
- 16%
Buxidé J10C < Cenapatop
LLnam
v . 52%
32%
i ’ » Buxig NOC
CyLWUiHHA » :
Buknan B nosiTps
84%
Y
KiHueBui
npoayKT

PucyHok 8. Cxema npouecy HaHe CeHHsl NOKPUTTIB PO3rnNJIeHHIM
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Onuc npouecy

3HeXupeHHs: B 6ifbLIOCTI BUNaaKiB, Konn, Hanpuknan, Ha aBToMobini
HaHOCSATbCS OpUriHasbHI (MEPBUHHI) MOKPUTTSH, Nepen, LMM BOHU NigaarnTbCA
NiCKOCTPYMUHHI 06pobuj, i B NoganblloMy HeoOXiQHOCTI Yy 3HEXUPIOBaHHI
Hemae. MNpu nokanbHOMY 3abpyaHeHHi, ansa o6pPobKN BiAMOBIAHUX AINAHOK
3aCTOCOBYETbCSA pPy4yHE ouumlleHHs (obpobka wWiTkoio abo 3adyncTka).
HeBenuki MeTaneBi pgetani nigoalTbCs  MNonepeaHboMy  OYULLEHHIO
PEYOBMHOIO Ha BOAHI OCHOBI 3a JOMNOMOIO0 MUTTS 3 BUCOKNM TUCKOM abo X
PO3YMHHUKOM, O MICTUTb OYUCHUKMN, KU HAHOCATLCS PO3MUIEHHSAM.

CucteMn HaHECEHHsl MOKPMUTTIB: CUCTEMU MOKPUTTIB MeTaneBmux
€/IEMEHTIB YaCTO CKJ1a4aloTbCA i3 HE MEHLLIE HiXX ABOX LWapiB: MepLuoro wapy
Ta ogHOro abo Kiflbkox BEpxHixX wapiB. MNepLumnin lwap BUKOHYE aHTUKOPO3iliHy
GYHKLIO | NiACUNIOE 34ENEHHs HACTYMHUX LapiB. 3a3Buyan nepLunni wap
MOKPUTTS MO MeTany 6as3yeTbCs Ha MOJiBiHINGYyTMpanbHin cmoni (BMICT
po34MHHKMKa — 60 %), xo4a BifbLL cydacHi cucteMu 6a3yoTbCs Ha ernoKCUOHIN
cMoni (BMIiCT po3umHHuka — 40 %) abo Ha cknagHomy noniedipi (BmicT
po34ymHHUKa — 20 %).

Y GinblocTi BUNaakiB, BepxHe (PiHilLHe) MOKPUTTA BUKOHYETLCS 3 OAHOIo
wapy, k1 noBuHeH 3abearnedyBaTyn KOJip/30BHILLHIA BUrNSL, i 3aXMCT Bif,
XIMIYHMX Ta iHWKX BAAMBIB (COHAYHE CBITNI0, MexaHiyHa gia Touwlo). Lle moxe
OyTM OOHOKOMIMOHEHTHa cucTtemMa (BMICT po3unHHMka - 50 %) abo
OBOKOMMOHEHTHA cuctemMa (BMICT po3umHHMka - 30 %). B dkocrTi
anbTepHaTVBM BUKOPUCTOBYETLCS CUCTEMM Ha OCHOBI BOAWM i3 MacoBUM
BMicToM JIOC 6nm3bko 10-15 %.

Y Bunagkax, Konm NOBUHHI ByTN O0CArHYyTi 0cobnmBi edekTn Konbopy,
BUKOPUCTOBYIOTbCS ABO- abo Tpuwaposi cuctemu. [lBoluapoBa cuctema
cKIafaeTbes i3 niaknagky, wo 3adesarnedye KoJip, i 3aXMCHOro NokKpuTTS 3
NMpo3opuM BepXHiM LapoM. [Ans GaraTolapoBOi CUCTEMU 3aCTOCOBYETLCS
L04AaTKOBUI Wap Kosbopy (MPOMIKHUI wap).

CnocoOu HaHeceHHsi: crocobu HaHeceHHs (Tabnuusa 7) LWKWMPOKO
3MIHIOIOTBCS B 3aJIeXXHOCTI Bif, BUPOOyY, Ha KWUIA HAHOCUTLCA NOKPUTTSA. Ang
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HaHECEHHS I'PYHTYBaJIbHMUX CUCTEM HaCTO 3aCTOCOBYETLCH eflekTpodopesHa
BaHHa, B TOM 4ac §IK MOKPUTTA HanuneHHaM abo MOopOoLUKOBE MOKPUTTS
3aCTOCOBYIOTbCS BignoBigHO ons apibHocepiHoro i BennMkomMaclTabHoOro
BUPOOHMUTBA. EMDEKTUBHICTb MNOKPUTTS MOXE CWIbHO BiAPISHATUCSH B

3aNeXHOCTI Bif, reoMeTpii NPpoAyKTY.

Tabsmus 7. MeTtoan HaHeCeHHS MNOKPUTTIB Ta iX e PeKTUBHICTb

MeTop, Kica Feome'rpjn IHWIi OOMeXXeHHs
(%) aeTtanen
PoanuneHHs 20-65 | be3 obmexeHb -
CTUCHYTUM MNOBITPAM
BesnosiTpsaHe 40-80 | Benuka petansb, -
PO3MMNEHHS npocTa reomMeTpis
KombiHoBaHe 35-75 | Benvka getanb -
pPO3NnMeHHSs
PosnuneHHs 45-65 | Be3 obMexeHb -
CTUCHYTUM MNOBITPAM
(HVLP)
EnekTpocTtatnyHe 50-80 | BigcyTHicTb kniTkn | HeoOxiaHi
pOo3nuneHHA ®dapapes €J1IeKTPONpPOBIgHI
CTUCHYTMM MOBITPSAM mMaTepianu
EnektpocTtaTtnyHe 45-85 | BigcyTHiCTb KNiTkn | HeoObxigHi
Oe3noBiTpsiHe ®dapapes €NeKTPonpoBigHi
pO3MNnEeHHS MaTepianu
EnektpocTtaTtnyHe 40-80 | BigcyTHicTb kniTkn | HeoObxigHi
KoMbiHOBaHe ®dapapes €NeKTPonpoBigHi
pPO3NnEHHSN MaTepianu
3pOLUEHHSA 85-95 | detanibe3 3HayHi BUTpaTn
OoTBOpIB PO3YNHHUKIB
3aHypeHHs 75-90 | Oetanibes 3HayHi BUuTpaTn
OTBOpIB PO34YMHHUKIB
MopoLukoBe y 50-95 | bes obMexeHb HeobxigHi
NOEOHAaHHI i3 €/1IEKTPONpPOBIgHI
€NeKTPOCTaTUYHUM MaTepianu
PO3MNUIIEHHSIM
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Cnocobu HaHeceHHs MOKPUTTIB:

- 3BMYaliHe po3nNuJIeHHS Nnig BUCOKUM YYM HU3bKUM TUCKOM: MaTepian
MOKPUTTA PO3NWIIIDETLCA I3  Ccornjia po3nuiloBasibHOro nicrtoneta 3a
LOMOMOIrol0 CTPYMEHIO CTUCHYTOrO MOBITPS. YMM Buule TUCK MOBITPS, TUM
MeHLUe OyayTb YaCTUHKU, SKi HAHOCATLCS, WO MNiABULLYE SAKICTb i rnagkicTb
MOBEPXHIi, fika NOKPUBAETLCH, Xo4a LUe MNPU3BOAUTb OO YTBOPEHHSA BEJIMKOI
KiNbKOCTi BigxomiB. | HaBnaku, SIKWO TUCK OyXe HU3bKUW, NMOBEPXHS, WO
nokpuBaeTbecs, Oyae noraHoi skocTi. EdekTuBHICTb npouecy MNOKPUTTS
konueaetbca Mix 5 i 30-60 %. 3BuyaliHe NOKPUTTH, HaHECEHe
HaNWIOBaHHSAM, MOXHa 3acTocyBaTu ONis OyAb-fKMX MOBepXOoHb. BoHO
3aCTOCOBYETbLCS, 30KpeMa, LS CTBOPEHHS BEPXHIX LWapiB, 3aBOsKW MNOro
30aTHOCTI yTBOploBaTU @iHilLHI MOKPUTTS BUCOKOI AKOCTI i 3 0cobnnsmumun
NnoBepPXHEBUMU epeKTaMn.

- Po3nuneHHss 3 HU3bKUM TUCKOM i BUCOKOIO NMogavyeld CTUCHYTOro
nosiTpsa (HVLP): ona posnuneHHs HVLP, TCK pO3NUAEHHA 3MEHLLYETLCS Bif,
3BuyariHux 3-6 atmocdep 1o 0,7. Y NOpPiBHAHHI 3 MOKPUTTSIM, HAHECEHUM Mif,
BUCOKMM TUCKOM, L& A03BOJIIE 3HNIUTUN HAOJIMLLKOBE po3nuneHHs Ha 20 %,
a epekTnBHICTb MOKPUTTA cTaHOBUTL 40-80 %. Yepes HU3bKUI TUCK AKICTb
MOKPUTTS MOXe BUSIBUTUCS HE Ha HaNeXHOMY piBHi, Xo4ya 3aBAsKU
HELO00aBHIM yOOCKOHAIEHHAM B KOHCTPYKLUii pO3nuioBasibHOro nicroneta
HVLP mMoXxHa pocartu §KOCTi MOKPUTTH, MOPIBHAHHOINO 3 $KICTIO, WO
OTPUMYETBLCS 3a AOMOMOIOK PO3NMIIIOBAYIB BUCOKOIrO TUCKY.

- Be3noBiTpsiHE PO3NUMIEHHSA: MPU CTBOPEHHI MOKPUTTS CNocoboMm
6e3noBITPAHOro po3nuneHHs, dapba pPo3NUIIOETLCS KPi3b AyXEe MaeHbKi
meTanesi conna (<2 mm) nig Tuckom Big 80 po 250 atm. Le wBugkmi i
OeleBuii crocié cTBOPeHHs NoKPUTTIB. [ HbOro MoXe 3aCTOCOBYBATUCS
OOHO- Ta ABOKOMMOHeHTHa ¢apba, xoya BiH Aae [OCUTb rpydui iHilHWA
wap, SIKkMA O0BOAUTBLCS wWidyBaTM nepen HaHECeHHSM Oinbll TOHKMUX
MoKpUTTiB. TakmMm 4YMHOM, NpPU ULUbOMY CMOCODBi BUMHUKAE HEOOXiOHICTb Yy
LO[AaTKOBIN cTagii, y MOPIBHAHHI i3 PO3NMIEHHSAM i3 3aCTOCYBaHHSM MOBITPS
nig, BUCOKUM TUCKOM.
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- EnexkTpocTaTuyHe pOo3nuJIeHHs: 3 Ors4y Ha Te, Lo AaeTasb i MaTepian
NOKPUTTA MaloTb MPOTUAEXHY MNOASPHICTb, MiX HMMWU CTBOPIOETHCH
enekTpuyHe none. Martepian NOKPUTTS NYJIbBEPUIYETLCS | PO3MUITIOETLCH,
MOro YacCTUHKM NPUTATNYIOTbCA A0 AeTani. [lpouec 3akiH4yeTbCs, KOan
TOBLUMHA MOKPUTTS MNPakTUYHO OJHakoBa MO BCiA MOBEPXHI Ta KpasMm.
KaTtogHe nokpuTTa — Le Halbinbll LIMPOKO 3aCTOCOBYBaHMIN Crocib, Tak sk
aHoOHi peTtani MaloTb TeHAeHUjlo 00 Koposii. B uinomy, edekTUBHICTb
NOKPUTTS €NeKTPOCTaTUYHMM PO3NUIIEHHIM CTaHOBUTL Big 9 % oo 100 %.
Cnocib enekTpOCTaTUYHOrO PO3MNWUJIEHHST BMMarae Oiflbll 3HAYHMX BUTPAT
yacy i maTepiany, Moro npocTille aBToMaTuU3dyBaTH, i BiH BMMarae MeHLUIOro
ouumLLeHHs. [na 3acToCyBaHHA efieKTPOCTaTUYHOrO PO3NWEHHA OeTalb
MOBMHHA MaTu MPOBigHICTb. OgHakK, CAif YHMKATW MOro 3aCTOCYBaHHSA O
netanen, ki NPosiBASIOTbL BNacTMBOCTI KiTok Papages, Tak sk B LpOMY
BUNaAKy NOKpUTTS 6yae HEPIBHUM.

- PosnuneHHsa 3a JONOMOrol0 CTUCHYTOro NoBiTpsa, 6e3noBiTpsHe i
NMHeBMaTU4YHe PO3MNUJIEHHSI B €JIeKTPOCTaTUYHOMY MoJi: Lj cnocobu
06'egHYE BUKOPUCTaAHHA CTUCHEHOro noBiTps abo 6e3noBiTPSHOro
PO3MNUMIEHHS, @ TakOoX eIeKTPOCTaTUYHOro 3apsay 4acTuHOK dapbu. MoTik
MaTepianie gas  PO3NUIEHHS 3a [O0MNOMOrol CTUCHEHOro MoBiTPS i
©e3MnoBITPSHOro pPo3nuieHHs ctaHoBuTb o 1000 mn/xe i no 3000 mn/xs,
BignoBigHo. MaTtepianoedekTnBHiCTb cTaHOBUTL A0 85 %. 3a gonomoroto
PO3MUJIEHHST B eNeKTPOCTaTUYHOMY MOJIi MOXHa MOKPUTKM Aetani 3 6inbL
CKNagHO reoMeTpieto, HiX Npu  HaHeCeHHi NokpuTTa  crnocobom
€/IEKTPOCTaTUYHOrO PO3MNUIIEHHS.

- 3BMYaliHe 3aHYpPEeHHNA: AeTali 3aHyploloTbes B papby BpydHY abo x
TPAHCMOPTYIOTLCS | 3aHYPIOIOTLCS 3a JOMOMOIO0 KOHBEEPHOI cuctemu. lMNMpn
3aHypeHHi y dapbu Ha BOAHIA OCHOBI MOXe 3'aBUTUCS niHa. Taki dapbu €
CTabifIbHMMU TiNbKM Yy By3bKOMY Aiana3oHi Ben4mHu pH i ToMmy gyxe 4yTnmei
0o 3abpyaoHeHb. Ller cnoci® € uinkom ManoBUTpaTHMMU, a MNoro
MaTepianoedekTnBHICTb Moxe gocsaratn 100 %. AxicTb 06pobkuM BiLHOCHO
HM3bka, KpiM TOro, Uel Ccrnocié HemnpurHATHUA oSt NOKPUTTH
BiIKPUTOMOPUCTUX CTPYKTYP.
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- Enektpodpope3He  3aHypeHHSN: enekTpodopesHe  3aHypPEHHS
3aCTOCOBYETbCH, T[OJIOBHUM YMHOM, [N HAHECEHHs nonepeaHboro
nokpuTTa. B xomi npouecy CTBOPKOETHCSA MOCTIMHUIA CTPYM, O MPOXOAUTb
MiXK AeTajuio i enekTpogamMmm NpoTUAEXHOT nonspHocTi. KatogHi cuctemun
3abe3nevyloTb Kpallnii 3aX1UCT Bif, KOpOo3ii, HiX aHoaHi cuctemu. MokputTa
MOBMHHI 6YTM Ha BOAHI OCHOBI NMpwW BMICTi po3umHHKMKa Big 1 % o 4 %.
EnektpodopesHe 3aHypeHHs 3abearnedyye BUCOKY SIKICTb MOKPUTTH, MpoTe
uer cnocid € BMcoko3aTpaTHUM SIK B MfaHi iHBecTuUjii, Tak i y BapTOCTi
matepianis. KpiMm UbOro, BiH BMMarae BUCOKOIO PIiBHA TEXHIYHOIo
obcnyroByBaHHsA. [leTanb MNOBMHHA MaTW MPOBIAHICTb. Ha HWXHI wapu
MOKPUTTS, HAHECEHI 3a LOMNOMOrol0 enekTpodPOPE3HOro 3aHyPEHHS, 4acTo
HaknagarTbCA BEPXHI MOPOLLKOBI MOKPUTTS.

- HaHeCceHHs1 nNMOpPOLWIKOBOro MOKPUTTSA: [OPOLUKOBI  MNOKPUTTS
3a0e3rnevytoTb BUCOKY ePEeKTUBHICTb, WO carae 100 %, OCKinbKy 3anmLLKU Bif,
HaOJIMLLKOBOIro PO3MNUIEHHA MOXHa BUKOPWUCTOBYBATWM MOBTOPHO. [licns
HaHECEeHHs!, MOKPUTTS PO3MNNaBASETLCA | 3aKpPinETbCA 3a AOMOMOroK
HarpiBaHHsa getani npm 200-250 °C.

- NMopowikoBe NOKPUTTS 3 POIMUIIEHHSAM B €/1eKTPOCTaTUYHOMY Noni:
YaCTMHKN NOPOLLKY OTPUMYIOTb €/IEKTPOCTaTUYHWUI 3apsa, i HANUMIOKTHCS Ha
jeTanb 3a [OMOMOrolo CTUCHYTOro nogiTpsi. ®apbyBanbHuii OOKC i
obnafHaHHA 0N HAHECEHHSI MOXHa O4YUCTUTK 3a AOMNOMOIrOI0 BaKyyMHOrO
ouunuleHHss abo o6ayBaHHSA CTMCHEHUM MOoBITPsAM. lMpu OaHOMY MNPOLECI
PO3MNUIIEHHSI BUKNAIB PO3YNHHMKA He BiabyBaeTbCs.

CnikaHHSI: peTanb HarpiBaeTbCHd BULLE Temnepatypu MaBleHHs
MOPOLLUKOBOIro NOKPUTTS Nepep, Moro HaHeceHHAaM. Ko NopoLLIoK BCTyNae B
KOHTaKT i3 NOBEPXHEI0, BiAOyBaeTbCs CrikKaHHS i 3aKpirieHHs.

CyWiHHSA: NiCNS HAHECEHHS, NOKPUTTA NOBUHHO BUCOXHYTU. Hac CyLliHHS
MOXHa CKOPOTUTW 3a OOMNOMOrol BUKOPUCTAHHA A00ATKOBUX CYLUMAbHUX
arperariB. Hac cyLUiHHA 3anexuTb Big, 06'ekTa abo maTtepiany, TUNy NOKPUTTS
Ta Noro ToBLWMHU. BiH BapitoeTbCS Bif, AEKINBKOX CEKYHA, [0 OOHIET rOOMHWN.
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OcylueHe MoBITPS 3aCTOCOBYETLCA OIS CYLWiHHS MOKPUTTIB Ha BOAHIN
OCHOBi abo aNns nonepefHbOro CYLUIHHA MNPU HaHECEeHHi LapiB MOKpUTTS
CcNocoboM «MOKPUM MO MOKPOMY». Lie MOXe 3Ha4YHO CKOPOTUTM Yac CYLLIHHS.
Y 3aKpuUTMX YMOBax OCyLUyBaJibHe MOBITPS CMPAMOBYETbLCH Ha OYULLLEHHS AN
ynoeneHHsa JIOC, wo MicTaTbCs B MOBITPi, 3a OOMOMOrOK aKTMBOBAHOMO
BYrinns abo ueonity.

OuMLLLEeHHS: BCi METOAN HAHECEHHS MOKPUTTIB MOBUHHI B 060B'A3KOBOMY
NopsaKy CYyNnPOBOAXYBATUCS OYMLLIEHHAM AeTanen, 30HM poboyoro micug i
obnagHaHHs. Mpu LbOMY, MOXHa 3aCTOCOBYBATU SIK py4He, TaK i aBTOMaTU4YHe
OYULLEHHS, BUKOPUCTOBYIOHYM 3aKPUTIi CUCTEMM i3 pereHepaL,ielo po34ynHHMKA.
3acCTOCOBYIOTbCSl 3HEXMPIOOYI PO3YMHHUKK Ta Boga. OuunweHHs BOLOK
MOXJIMBE B TUX BUMaAKax, KOAM BUKOPUCTOBYIOTLCH CUCTEMU HAHECEHHS
NMOKPWUTTIB HA BOAHI OCHOBI. OuunLLEeHHs1 Mae ByTV ePEKTUBHUM i LUBUAKUM.
IHTEHCUBHICTb OYULLIEHHA MOXe OyTh PI3HOI B 3aNeXHOCTi Bif, xapakTepy
3MiH KOJIbOpY, a TakoX Bif, TOro, 4n € 3abpygHeHHs BOOrMMmn abo Cyxmmu.
®apbyBanbHi 60KCKM 3a3BMYAA MUIOTLCH OYUCHUKAMM i3 HU3BKMM BMICTOM
noc.

PO3'-II/IHHI/IKI/I, L0 3aCTOCOBYIOTbCS:

- 3BM4YalHi NOKPUTTA HA OCHOBI PO34YMHHMKA: 3BMYAMHI NOKPUTTHA Ha
OCHOBI pPO34MHHMKa MIicTATb 61n3bko 30-80 % pPo34YMHHUKIB. 3acTOCOBYBaHI
PO3YMHHUKN € 30e6iNblioro CyMmillll BYrneBodHiB (KCwion, TONyon,
yanTCnipiT), Xxo4a TakoX 3aCTOCOBYIOTbCS CNMpPTU, edipu i KeTOHW. BoHn
KnacugikyloTbCs K MOKPUTTS, WO 6a3yloTbcs Ha noJslikoHaeHcadji (peHon i
MenamiHoBa cMona), nofimepuaadii (noniedipn, akpunoBi CMoNN, ankigHi
cmonun) abo agnTUBHIN Nonimepmaallii (€NOKCUAHI, NoniypeTaHoBi cMonu).

- MoKpNTTA 3 BMUCOKMM BMIiCTOM CYXOro 3aJIMLUKYy Ha OCHOBI
PO34YMHHMKA: MOKPUTTS i3 BUCOKMM BMICTOM CYXOro 3anuLLKy MicTaTb <35 %
PO3YMHHWUKIB.

3acToCOoBYIOTLCS HaCTYMHi PO3YNHHUKMN: Kcunon, yanTcnipiT,
noniapomaTuyHi ByrneBodHi, bytunauerat, cnvpTu i riikonbedipu. KetoHn Ta
TONYOsIN HE HaATO NONyNspHi B €Bponi.
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CnonyyHi pe4yoBMHN sl MOKPUTTIB i3 BUCOKMM BMICTOM CYXOrO 3asINLLKY
0a3yloTbC Ha enoKCUOHMX CMOoJfax, [ABOKOMIMOHEHTHUX MoniypeTaHax,
rnonicinokcaHax, okcipaHax abo ankigHMx cMonax.

MokpuTTS Ha OCHOBI BOAU: BMICT PO34YMHHMKA B NOKPUTTHAX HA OCHOBI
BOAW CTAHOBUTb 6/1M3bKo 3-18 % (3a 06’eMoM). MoKpUTTS Ha OCHOBI BOAM
4aCTO MICTATb OpraHi4yHi PO34YMHHUKU B AKOCTI 3PiAXYBaJIbHOro areHTy i ans
noninweHHs BNacTMBOCTEN LWapy BOSIOroi niiBkn. BoaHi nokputTa 6asyoTbes
Ha ankigHux, noniedipHuxX, akpUIoBUX, MENTAMIHOBUX i ENOKCUAHUX CMOSIax.

MopowKoBi NMOKPUTTA: MOPOLUKOBI MNOKpUTTA He Mictate JIOC. L
MOKPUTTS 3a3BM4Yan 0as3yloTbCsA Ha akpuUIoOBMX CMofax 3 Kucnotolo abo
aHrigpmnaom.

Knio4yoBi nuTaHHsi, NOB'AAI3aHi i3 HaBKONMULUHIM cepepoBULLEM i
3A0pPOB'AAM: Y BUNAAKY MeTalieBUX NMOKPUTTIB BUKOPUCTOBYETLCS LLUNPOKUN
CMEKTP PO3YMHHUKIB AK | B CaMOMY MaTepiani NOKPUTTSH, Tak i B pe4oBUHAX, SKi
BMKOPUCTOBYIOTLCH OJ151 IX OUMLLEHHS.

Buknan JIOC nopsapg i3 BMKngaMmu okCUAiB as3oTy € NPUYMHOK YTBOPEHHS
NPU3eMHOro 030HY Mif Aieto COHAYHOro ceitTna. Cnig 6patn oo yBarm icHytoui
HOPMaTMBM NO yMOBaM npadli.

Bukugun JIOC y noBiTpa MOXYTb cTaTucs nig, vac:
- 3bepiraHHs PO34YNHHUKIB;

- TEXHOJOriYHOro NpoLecy;

- onepaujin 3 OYULLEHHS.

PoanuBu i BUTOKM i3 30H 36epiraHHss MOXYTb NPU3BECTU A0 NOTPArJISHHS
PO34YNHHUKIB B FPYHT i FPYHTOBI BOAM.

3amina J10C

MeTopam 6e3 3acTtocyBaHHs JIOC: icHye Kiflbka anbTepHaTUBHUX METOAIB
OYMLLEHHS, NPU  SKUX  PO3YUMHHWMKM, WO Buainaiote JIOC, He
BUKOPUCTOBYIOTBCS.

1. MopowkoBi NOKPUTTA
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- MMopOLLKOBI MOKPUTTS MOXYTb Y BaraTbox BUMaakax 3aMiHUTV NOKPUTTS
Ha OCHOBI PO34KMHHMKa abo BOAW B 3a/1€XXHOCTI Bi, MOXITMBOCTI HarpiBaHHs
neTtani, a TakoX Bif, HeoOXiAHNX XxapakTepPUCTUK NOBEPXHi aeTani.

- MatepianoedekTnBHICTb MOXe pgocdaratu 80-95 %.

N

MeTtoan, W0 BUKOPUCTOBYIOTb BOAHY OCHOBY

- Ana ounweHHs obnagHaHHSA MOXYTb 3aCTOCOBYBATUCS MUIOYI 3acobu
(neTepreHTN) NpPU BUKOPUCTAHHI CUCTEMM NOKPUTTIB HA OCHOBI BOAMW.

- O4ULLLEHHS 3a JOMOMOrol0 MUIOYUMX 3aCc0biB MOXe 3alHATK BinbLUe Yacy,
HiX Npu poBoTi i3 cMcTeMaMu Ha OCHOBI PO34MHHMKIB. Lle Moxe BuMaratu
[00aTKOBOIO HarpiBaHHs i N04anbLLIOro OYMLEHHS CTIYHUX BOL4.

3. Cuctemum 3i 3HMxxeHum emictom J10C:

- YacTto MoxHa gocsartv Hanbinbll 3HA4YHOro 3HMXeHHs Bukuais JIOC 3a
[0MOMOroI0 Nepexoay Bif, CUCTEM Ha OCHOBI PO34YMHHMKA 00 NOKPUTTIB i3
BMCOKMM BMIiCTOM CYXOro 3anuiiky abo Ha BOAHiN OCHOBIi. Takum YMHOM
MOXHa JOCSAITM 3arafslbHOro 3HMXEHHS BMKkUAiB Ha 30-55 %

- MpY NOKPUTTSX i3 BUCOKMM BMICTOM CYXOro 3asimLLIKy, BULLA BaPTICTb Ha
OOMHMLIO Bary MNOKPUTTS BPIBHOBaXyeTbCsl OinblUolo  edeKTUBHICTIO
NPOAYKTY.

- Cuctemn Ha BOOHIM OCHOBIi 4aCTO BMMaraloTb 3aCTOCYBaHHS
obnagHaHHS i3 HepXkaBitoyoi cTani, a TakoX 30iNblUEHHS Yacy CYLUiHHS.
Mpwn 3acTocyBaHHi LBOro MeToay, AN CTBOPEHHSA NOKPUTTIB Ha BEJIMKNX
netansix i3 Henyjackow reoMeTpieto cnig, 3 0coBNMBOIO PETESbHICTIO
NPOBOAUTM MOMNEPEeOHE OYULLLEHHST onsi Toro, wob OOMOrTUCSA MOBHOMO
OYNLLEHHS MOBEPXHI.

Crtparerii 3i 3HVKEHHS BUKUAIB
CkopovyBaTH CMOXMBAaHHS | YTBOPEHHS BigXxoAiB:
- 3a MOXUIMBICTIO Cif, BUKOPUCTOBYBATU 3aKPUTi MPUMILLEHHS.

- MpoBOANTM PO3NUAEHHS Ha HEBENVKIN BiACTaHi Bif, MOBEPXHi, LWO
NOKPUBAETLCS.
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- TpumaTtn posnuniooyy GOPCYHKY NeprneHaAnKYNApHO 40 NOBEPXHI.

- BigperynioBaTu WMpUHY po3nuooyoi GOPCYHKN TakKUM YMHOM, W00
BOHa Binosigana LWnpuHi getanen.

- 3acTocoByBaTV TOYHE KOHTYPHE NMOKPUTTS.

- Tuck noBiTpss mMae OyTWM MakCUManbHO HW3bKWUM, ane BignosigaTw
BMMOram AKOCTi.

- BaxaHo 3MeHLWyBaTU KifibKiCTb LUAPiB NOKPUTTH

B uinomy, mMoxnuBicTb 3HMXeHHs1 BukuaiB JIOC nonsra€ B 3MeHLUEHHI
KiIbKOCTI  WapiB NOKPUTTS. Take pilleHHa MOXHa MPpUAHATU auwe 3
ypaxyBaHHAM iHAMBIAyaNlbHUX OOCTaBUH, TakMxX $IK MiLHICTb, KOpPO3iiHa
CTIMKICTb i cneyundiyHi ons KopmucTyBaya BMMOrM 0O 30BHILLHBOIO BUMASAY
BUPOOY.

IHLLOO MOXNUBICTIO 3HMXEHHS BUKMAiB JIOC € HaHeCceHHs Binbll TOHKOro
BEPXHbOrO Lapy. AKWO MOXHa oTpMMaTu TOBWMHY wapy B 50 MkM (3a
LOMNOMOro0 PO3NMOBaHHSA) 3aMiCTb 85 MKM (3a LONOMOrO0 3aHYPEHHS), TO
Lue [03BOINTb 3HU3UTU CMOXWBaHHA Matepiany. B ubomy Bunagky
3HUXYIOTLCS BUTPATU | HA MaTepias, i Ha yTuiisaLito Npu NnokKpaLLeHHi SKOCTi
MOBEPXHi.

Y peskux Bunagkax BUKUOM MOXHa 3HU3UTU LIAXOM 3MiHU CUCTEMU
MOKPUTTS LWapamMn. Hanpuknag, CifibCbKOrocrnoaapcbKi MalLMHU MOXYTb OyTK
MOKpUTI ABOMa Llapamu, KON T[PYHTOBE MOKPUTTA HAHOCUTbCH 3a
JOMNOMOrot enekTpodOopesHOro 3aHypeHHs, a BEPXHIA wWap — LAAXOM
HanuieHHa MNOKPWUTTHA i3 BUKOPUCTaAHHAM 3BUYalHOI CMCTEMW Ha OCHOBI
PO34YMHHMKa. 30epirn ABOLIAPOBY CUCTEMY, BEPXHIN LWap MOXHA 3aMiHUTK
NMOPOLLKOBUM MOKPUTTSAM 6€3 po3unHHMKA. B SKOCTi anbTepHaTMBM MOXHa
3acTocyBaTtM CUCTEMY, WO CKIagaeTbCs i3 OOAHOrO Lapy, HaHECEHOro
cnoco6oM enekTpodopPe3HOro 3aHypPeHHS.

SHMXKEHHS BUTPAT Ha OYMLLEHHSA: BUKMON PO3YNHHMKA NPU OHULLLEHHI
MOXHa 3HU3NTKU Ha 80 % WNAXOM BUKOPUCTaAHHS 3aKpUTUX CUCTEM AN
ounlleHHs dpapbopoanunioBadiB i annikatopis. ABTOMaTUYHY MUMKY MOXHa
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NOEaHYBaTH i3 peumpKynsaLielo PO3YMHHMKA 38 A40MOMOIrol OUCTUNALLT, Lo
Moxe 3abe3neunTtun 0o 80-90 % pereHepallii po3YMHHMKA.

KpiMm TOro, MmoxHa sacrocyBaTu HacTyrnHi 3axoau:
- ButpayaTty ounLytodi po34nHHUKN sikomora bepexnmsilue.

- YHUKaTN OYULLEHHS OJ1S I'PYHTOBUX MOKPUTTIB YM BEPXHIX NOKPUTTIB 3
HU3bKMMW ONTUYHUMWN BUMOFaMu.

- CepiiHO nokpmBaTtn getani 04HOro Konbopy.

CnopoXHATM noaaBasbHi TPYOOonpoBoay Nepen OYULLLEHHSAM.
- HeramHo ouuiyBaT BCe 4,0 BUCUXAHHS MOKPUTTS.

- PerynsipHo iHcnekTyBatn ymoBM 36epiraHHs i BUPOOHMYI yMOBM Ons
3abe3rneyeHHs BignoBiaHOro o6opoTy.

- MiHimizyBaTn nnoLLi BioKpUTUX NOBEPXOHb.

- 3acTtocyBaTu CUCTEMU, LLLO AO3BONAIOTb PO3YMHHUKY CTiKaTu Hasapg, B
3aKPUTUIN KOHTENHEP Yepes PinbTpu.

SHMKEHHS BUKUAIB: NPUMILLEHHS cnif obnagHaTn BUTSXKOIO Os1 BCiX
noTeHujinHnx oxepen sukmnais JIOC onsa Toro, wob 3anobirt BNAMBY Ha
npaujiBHUKIB 860 0OMEeXNT Moro. AKLLO Taki NepBMHHI 3axoau 34iINCHUTY He
BoaeTbes, To JIOC MoXHa 3pylHyBaTh TEPMIYHUM OKUCNIEHHSIM, BiONOriYHOO
0b6pobkoio abo po3knagaHHsAM 3a [OOMNOMOrold  BMCOKOTEeMMepaTypHOi
nnasmu.

Mnaama i GionoriyHa ob6pobka 3aCTOCOBYIOTHCS, FOJIOBHUM YMHOM, AN
HU3bkMX KOHLUeHTpauii JIOC (<1 r/cM’), TepMmiiyHe OKUCNEHHS — Mpw
KoHUeHTpauji JTOC >1 r/cM’. Huabki i 3MiHHI KOHLEHTpAaL|i ByrneLo MoxXyTb
BMMaraTu [00aTKOBOro CrasntoBaHHA MNPUPOAHOro rasdy Aans nigTpumkm
MOCTIMHOT TemnepaTypy nonym's. ABTOTEPMIYHE TOpiHHA MoXe OyTu
JOCSArHYTO NPV KOHLEHTpAaLi 3arafbHOro opraHiyHoro Byrnewo >2 r/cm’.
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TepMiyHe OKUCNIEHHA [O03BOJSISE OOMOITUCA e€(PEKTUBHOCTI 3HUXEHHS
KinbkocTi JIOC po >99,9 %; edpekTUBHICTb 00p0OKM 3a3BUYaAl HUXYA, ane npu
LIbOMY HMXYi IHBECTULIMHI Ta eKcrnlyaTauinHi BUTpaTu.

Apcopbujs Ha akTuBoBaHOMY Byrii abo UeoniTHUX MaTepianax
3aCTOCOBYETbCHA [/ OYULLEHHS po30aBneHux CTiYHUMX Bod. HeobxigHo
NMPOBOAMTU MOHITOPUHI KOHLIEHTPOBAHUX MOTOKIB rasy ans 3abearneyeHHs
TOro, wo6 BMICT 3arasbHOro opranidyHoro Byrfeuto (30B) Hikonn He
nepesuLLyBaB 25-50 % HUXHbOT BUOyXxoHebe3neyHoi Mexi.

Hux4ye HaBemeHwld anbTepHaTMBHMIA nNigxig, oo nepexooy Ha 6inbl
«3eNeHy» TEXHOJMOrilo i3 BUKOPUCTAHHSAM pPO34YMHHUKIB 6e3 JIOC B
nakodapboBili NpoMucnoBocTi Ha npuknaai MepyaHcbkoi komnaHii Universal
Colors.

lMpyiknaa BUKOPUCTaHHS pPO34MHHMKIB 6e3 JIOC 'y nakogpapbosiii
rMPOMUCIIOBOCTI

B MepyaHcbkin komnaHii Universal Colors 3airicHioeTbcs npoekt UNIDO
IAMS i3 BMpoOOHULUTBA OiNbll €KONOrYHO 4YUCTUX | 6e3neyHux ¢apob,
OCHOBHUMU 3aBAAHHSAMMU SIKOTO €:

¢ [ligBuMLLEHHS pecypcoedeKTUBHOIo NoTeHLiany XiMi4HOT NIPOMMCIOBOCTI
¢ XimMiyHa knacundikauis Ta MapKyBaHHA

¢ OuiHKa pn3unKky

¢ 3amiHa Hebe3neyHUX XiMiYHMX PEYOBUH

OcHoBHa iHpopmaluia

Y Toi Yyac sk y B6aratbox kpaiHax ¢apbu, Wo MICTATb NeTo4i opraHiyHi
cnonykun (J1IOC), 3amiHioloTbcs apboto Ha BOASHIA OCHOBI, NnakodapboBa
npoMmncnoBicTb Mepy BCe Le 3aCTOCOBYE CyMilli po3ynHHUKIB 3 JIOC. deski
KOMMOHEHTU UUX CyMilleir € 0cobnnBo Hebe3neyHuMmn XiMiYHUMIN
peyoBUHaAMMU, SKi BUKNMKaOTb Cepiio3Hi Npobnemu, NoB'a3aHi 3i 30,0poB’'am Ta
HaBKONVLLHIM CepefoBULLEM.
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BcTtyn

MepyaHcbka komnaHisa Universal Colors Bxe 14 pokiB Bupobnsie ¢papbu
ONs AOPOXHBOIrO, MOPCLKOro TpaHCNopTy, OyAnHKIB i aBTOMOGINIB, a Takox
MaTepianM 4N  yuWifibHEeHb i Jlaku  NPOMWUCNOBOrO  3aCTOCYBaHHS.
JoTpumyloumcb HOBOI cTparterii, KOMNaHid HamaraetbCs OnTUMI3yBaTu
MPOOYKTUBHICTb Ta KOHKYPEHTOCMPOMOXHICTb Y TMOPIBHAHHI 3 iHWMMU
KOMMaHissMu1 Ta HamMaraeTbCH BignoBigaTy 3akoHoaBCTBY [lepy, ke cTae Bce
OiNblL CYBOPUM LLLOAO CMOXMBAHHSA HebearneyHux XiMidHux peqyoBuH. Y 2015
poui komnaHis npuegHanacs o npoekty UNIDO IAMS i3 Bupo6HuuTBa GinbLu
€KOJIor4yHO YncTunx Ta 6esnevyHmnx epapob.

MouyaTtok npoekTy

Ha noyaTtky npoekTy 3 OOMNOMOroto ekcnepTtiB LeHTpy €Bponencbkunx
Pecdopm Oyna cTBOpeHa IiHHOBaUiMHA rpyrna, Yy cknagi i3 TexHiYHUM
MeHeOXepoMm, nabopaHTOM, nNpeacTaBHUMKOM Bigainy 3akyniBenb Ta
KepiBHMKOM BUpOBGHUUTBaA. [pu 3actocyBaHHi Metoposorii UNIDO 6ynu
ineHTngikoBaHi Hanbinblw HebeaneyHi KOMMOHeHTU Yy cknagi ¢dapb, Lwo
CNPUYMHAOTb BiNblUy KiNbKICTb BUKMAIB iX PO3YMHHUKIB. BukopucToByBaHi
CYMILi Y BEJIMKIN KiNbKOCTI MICTSATb HadTy Ta apoMaTuky. Takmin pO34YNHHUK
KnacudikyeTbcs sk peqyoBnHa 0cobnmBoi Hebeaneku, Lo YUHUTb HEraTUBHUIA
BMJINB Ha 300POB'S | HABKOJIMLLHE CEPefOoBULLE.

BuBYeHHs puHKy ¢dapb nokaszano, wo Bce Oinblle CErMeHTiB PUHKY
HaJaloTb MepeBary BUKOPUCTaHHIO OeaneyHux dapb i3 HU3bKUM BMICTOM
NOC. MpoekT dokycye yBary Ha po3pobLi HoBUX cknagis ¢dapb 6e3 BMiCTy
N1OC i3 36epexeHHsIM BlaCTUBOCTEV Ta e(PEKTUBHOCTI OpUriHaNbHUX CKNagiB.

BnpoBag>XeHHS NPOEeKTy Ta KJII04OBi 3MiHUN

Knacudikaujst XiMiYHMX pe4OBUH Ta NMoLuyK Binblu 6e3neYHnx anbTepHaTuB
PO34YMHHKMKA 3 HADTOIO Ta IEFKOK apOMaTUKOIO BUKOHYBAIOCS 3a JOMOMOr oo
iHCTpyMeHTanbHUX MeToaiB IAMS. Mpyna [ocnigHUKIB peTenbHO BMBYMNA
OOCTYNHY niTepaTypy, BKJodatoun iHdopmalito B iHTepHeTi, obroBopuna 3
rnocTavanbHUKaMu ix 4OCBIA BUKOPUCTaHHS Binbll 6e3nevyHnx anbTepHaTuBs, a
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TakoX posrngpana 3akoHogaecTBO [lepy. Byna npoBepeHa oujHKa TPbOX
anbTepHaTMB PO3YMHHMKIB 3a [JOMNOMOIoK KOJIOHKOBOI MOAesi aHanidy
knacuoikauii i MapkyBaHHSI xiMiyHMx pedvoBuH (GHS) 3 meToio Bubopy
Halkpalioro BapiaHTa. B peaynbtati igeHTUdIiKkOBaHO HOBUW cknag, Lo
MicTUTb anmeTtunkapboHaty (AMK) 3amicTb po3ynmHHMKa 3 cymilli HadTK Ta
nerkoi apomatuku. MK BBaXxaeTbCH XOPOLLOO aibTEPHATUBOIO, TOMY LLLO BiH
Mag€ Taki caMi napamMmeTpu PO3YMHHOCTI, LLLO i MONnepenHs CyMill PO3YMHHUKIB,
He Bupinae JIOC i, BiANOBIAHO, HE YWHUTb BIJIMB Ha HABKOJIULLHE
cepepoBule. 3aMiHa He BuMarae TexHiYHMX 3MiH abo cneujanbHOro
obnagHaHHsA. HeaBaxatouun Ha Te, WO BapTiCTb BUKopucTaHHa OAMK Ha Tol
MOMEHT Byna BuLLA, HiX Yy BUNaaKy BUKOPUCTAHHS CYMilli PO3YMHHMKIB, LLO
MiCTATb HadTy i nerky apomatuky, komnaHis Universal Colors nigTpumana
MPOEeKT Mo 3aMiHi, Tak sk BiH Bianosigae 6a4eHHI0 KOMMaHii.

Tabnuuysa 8. OuiHka pe3ynbTaTiB BAOCKOHaJIeHHS npouyecy Ta
MMOBIpHIi BUrogun

Ao 3amMiHm ‘ Micna 3amiun ‘
BukopucTtaHHs pecypcis BukopucTtaHHs pecypcis
CnoxmBaHHs  Mmalxe  cymiwi | BuknoyeHHs pO34YMHHMKA 3
PO34YNHHWKIB (HadTa, nerka | HadTM Ta Nerkoi apomMaTuku 3i

apomMartuka) cknany ¢apb

3abpyaHeHHs | BNMB Ha 3abpyaHeHHs | BIMB Ha
eKkocucTemy eKocucTemy

- B artmocdepy notpannse | - 3HuxeHHa Bukmais JIOC B
38 000 «r JIOC/pik y pesynbTati | atmMocdepy: AaumeTunkapboHat
BUKOPUCTAHHS cyMmiwi | He knacudikyeTtbea gk JIOC
PO34YNHHUKIB - OumeTunkapboHaT He YMHUTb
- Jo cknagy ¢apb BxoaUTb | LWKIOAINBUNA BM/INB Ha

PO3YNHHUK, SKMA € TOKCUYHUM | HaBKONWLUHE CepenoBuLLEe
ONns BOOHWX  OpraHismiB i3
[OBrOCTPOKOBUM BMJIMBOM

3p0poB's Ta 6esneka 3p0poB's Ta 6esneka
Jo cknagy @apb BxoasaTb | 3HMXYETbCS PU3UK AN 300POB'S
PO3YNHHUKN (HacdpTa, nerka | i6e3nekn pobITHUKIB
apomartumka), AKi MOXYTb
BUKSINKATN TFEeHETUYHI gedekTu i

pak
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OdceTHun apyk

Ornsan
Onuc npouecy

JpykapCbki MalMHK, WO BUKOPWUCTOBYIOTb TepMO3aTBepPLXKyBasibHi
dapbun, ocHalleHi «NoABIHUMM OPYKYIOHMMU MPUCTPOSMU» A1 KOXHOIO
konbopy no obugBa Ooku pynoHy. Papba i 3BONOXYOHMIA PO3YMH
aBTOMaTUYHO MOAAI0THCS [0 KOXHOIMo NPUCTPOI0. KONbopOoBi BasMKW | BaNTMKN
3BOJIOXKYIOHOrO  anapaTty TPaHCMopTYyloTb  MaTepiann  BiL  OKpPeEMUX
pesepByapiB 40 Banunka ApyKapCbkoi popmm. BUKOPUCTOBYETLCSH HAHECEHHS
LEKINIbKOX NOKPUTTIB, WO MatloTb Pi3HI rigpo@inbHi BNacTUBOCTI.

OcKinbku 3BONOXYIOUYMI PO3YKH Nifg, Yac APYKY MNOCTINHO 3abpyaAHIOETLCA
nanepoBMM NUAOM i nasMamm papbun, LMPKYNIOYMIA 3BOSTOXYIOHUIA PO3YMH
HeoOXxigHO nponyckaTn Yyeped epeKTUBHO Mpauolodnii GinbTp A0 TOro sk
OyayTb AodaHi YicTa Bofga, i3onponaHos Ta iHwi gobaBkn ans oTpUMaHHS
BaxaHnXx xapakTePUCTUK OPYKY.

Ana o4nLLEHHST KOHTYPIB 3BOJIOXYIOYOro PO34YMHY 3aCTOCOBYIOTHCS Pi3HI
CUCTEMU — K NPaBuiio, TKaHMHHa PinbTpauis. BoHM ocHaleHi cncremamm
OXONOOXKEHHS, a TakKoX BWUMIPIOBaHHA Ta [03YBaHHA i3onponaHona Ta
no6aBokK. AKLL0 YMCTa BOJA MICTUTb BUCOKi ab0 3MiHHI KOHLLEHTpaLi JTYXHUX
conen, TO MPOBOAUTLCS 3HECONEHHS [Ofs PeryaioBaHHA  cknagy
3BOJIOXYKOHYOrO PO3YMHY.

Konu onepatop BUABNSE ApykapcCbkuii 6pak, NMPOBOAMTLCA OYULLEHHS
NNacTUHKM  OpyKapcbkoi GopMu i TYMOBUX BaluKiB ON9 BUAASIEHHSA
naneposoro nuiy abo Hapanwkie @dapbu. OUULLEHHS PONMKIB MoXe
3piicHioBaTMCA Bpy4yHy abo 3a [JOMNOMOrol  aBTOMATUYHUX CUCTEM
ouynleHHa. B aBTOMaTMYHMX CUCTEMax 3aCTOCOBYIOTbCS  OyuLLAtoui
PO3YMHHUKM | PO3NUJSIIOBasIbHI, LWITKOBI aB0 TKaHMHHI/BIIXUMHI MexaHi3aMu.
KpiM Takoro «CuTyaTMBHOIO» OYULLLEEHHS BasnKiB, MPOBOAUTBLCS PEryfsipHe
3arasibHe OYULLEHHA MaLUVHW (Hanpuknag, pas Ha TUXOEHb).
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Micna npouecy ApyKy nanip npoxoauTb 4epes My aas NpocCyllyBaHHS
dapbu. BignpauboBaHi ras3m HanpaBAsOTbCA B CUCTEMY OYULLEHHS.
Jpykapcbki MallWHK, WO BUKOPUCTOBYIOTL TepMo3aTBepaXyBasibHi ¢papbdu,
4acTo MaloTb 3aKPUTY KOHCTPYKLIO.

Apykapcbki ¢papom: TepmosaTBepXyBasibHi dapbu Ons pyroHHOro
odceTHOro Apyky NoBUHHI ByTM OCHOBaHI Ha Macnax. Lle noB'sisaHo 3 TuM, WO
B LbOMY METOAi BMKOPUCTOBYIOTbCA APYKAPCbKi pOpMU, AKi NPUTATYIOTb
NiNodinbHI  PevyoBMHU (Macna) ONg KONbOPOBWUX LAINAHOK i rigpo@ifnbHi
peYOoBUHM (Ha OCHOBI BoaK) anst 6e3bapBHUX OiNSHOK.

TepmosaTBepoxyBasbHi papbu ons opceTHOro ApyKy CTBOPIOKTLCSA Ha
OCHOBI BUCOKOKUMNAYNX MiHEPANbHUX Macen, siki He BMMNApPOBYIOTbCHA Mpu
TemMnepaTypi HABKOJINLLIHBbOIO NOBITPS | TOMY, BUCUXal0Tb JOCUTb MOBIIbHO. 3
ornsiay Ha e, BOHU MOXYTb 6€e3 LWKOAW 3anvaTUcs B MaluWHi NPOTAromM
LEKiNbKOX TrOoAWH, Hanpuknag, nig 4Yac 3ynuHOK Afnsg  TEXHIYHOro
o6CcnyroByBaHHS.

Binblwicte 300paxeHb CTBOPKETbCA i3  3aCTOCYBaHHSAM  TPbOX
CTaHOAPTHUX KOJNIbOPIB i YOPHOro KONbOPY. TOMY OYMULLEHHSI CUCTEMU
KONIbOPiB HeoOXxigHe TiNbkM B TOMY BUMaAKy, $SKLWO 3aCTOCOBYIOTbLCS
[00aTKOBI KONbOpU (Hanpuknaa, ajs ToBapHUX 3HakiB) abo npu niaaHoBOMY
ouMLLEHHI MawnHU. Tepmo3aTBepaXyBasibHi Apykapcbki ¢apbu 3a3Buyai
MicTaTb 65m3bko 35 % macna. MpubnuaHo 85 % macna, WO MICTUTLCS B
apykapcbkux papbdax, BUNapoBYyETLCA B CyLLUUIbHOMY NpucTpoi npu 180-300
°C. Yepes ue, 6nm3bko 30 % Big yciei KinbkoCTi TepMo3aTBepAXYBasIbHOI
dapby BUNapoBYETLCA B CYLLNIIBHOMY NMPUCTPOI.

Y Takux ymoOBax 3acTOCyBaHHS1 (B CYLUMIIbHOMY MPUCTPOI) NeTKiCTb
OPraHiYyHOro pPO3YMHHUKE, WO MICTUTBCA B TepMOo3aTBepOKyBasbHIN
apykapcbkii papbi, NopiBHAHA i3 NIETKICTIO PEYOBWH, L0 MatTb TUCK Napu
Ginbwunin 0,01 kMa npm 20 °C. Tomy, 3rigHo i3 BU3HaveHHam JIOC B AupekTuBi
LoA0 BUKMAIB po34nHHUKIB €EC (SED), ui po3ynHHukm € J1IOC.

3rigHo paHoi AnpekTnem, 3annok po34MHHUKA B FTOTOBOMY MPOAYKTi He
pO3rnsaaaeTbCa K YaCTUHA HEKOHTPOIbOBAHUX BUKMIB.
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B cywunbHoMy npucTtpoi JIOC yTBOpIOIOTLCA Big, Apykapcbkux dapo,
3BOJIOXYKOYOro PO34MHY i (y BUMaAKy OYULLEHHS Nig 4Yac nepeMilleHHsA
nanepy) Big ounulysadis. BOHM HanpaBnsoTbCA B TEPMIYHUIA OKUCIOBaAY OJis
MOM'AIKLLIEHHS. AKLLO B rasax MiCTUTbCA HegocTaTtHbo JIOC ana nigTpumkn
MiHIManbHOi TemnepaTypu ropiHHa (6an3bko 2 r/m°%), To B AKOCTi AOAATKOBOroO
nasnsa BUKOPUCTOBYETLCS NPUPOAHWNI ras.

Cucrema 3BOJIOXKYIOHOro PO34MHY: 415 3BMYANHNX APYKapCbknx Gopm
TEXHOJIOMYHA BOAA MOBMHHA 4YiTKO BignoBigaTn MnoBepxHi ¢opmMmu ans
BiALOINEHHS OiNSHOK, NpU3HayYeHux ons apyky, Big npobinbHmx ginsiHok. Lle
BMMarae nocTiMHOro pieHs pH. ToMy B TEXHONOTIYHY BOAY A0Aal0Th 40OaBKM
ons ctabinisauji 6anaHcy «Boga-dapba» Ha gpykapcbKii popmi, a Takox s
3HUXXEHHSA MOBEPXHEBOIro HATAry BOAW.

3a3Buyail BUKOPUCTOBYIOTb ABi OCHOBHI A,00aBKU:

- igonponinoBuii cnupT (idonponaHon ab6o M) Ons  3HWXEHHs
NOBEPXHEBOrO HATAry;

- COJli ans perynioBaHHs piBHA pH.

Pigwe 3amicTb isonponaHofia BUKOPUCTOBYETLCS eTaHoJ. |HLWi gobaBku -
ue dochopHa kmcnota, rymiapabik, iHribiTopu Koposii, 3BONOXYOUYNIA areHT,
CTUMYIISITOP CYLUiHHS, DYHMiUMA, i NPOTUMNIHHWIA 3aci6. I3onponaHon Ta eTaHo
HE TiIbKM 3HWUXYIOTb MOBEPXHEBUW HATArM, KOJN 3BOJIOXYIOUYUA PO34YUH
HAHOCUTbCS Ha Apykapcbky GopMy, a W, BUMAPOBYIOYMUCh, OXOJIOOXKYIOTb
NMPUHTEP; BOHN TakoX 3anobiratoTb POCTY MiKPOOPraHi3MiB Y 3BOJIOXYOHOMY
PO34uHiI. IHWIi AoBaBKM, OCHOBaHI Ha MeHLL NeTKMX abo HeneTKMX opraHiyHnx
crnonykax (4acto ue Trnikoni), 3acTOCOBYIOTbCS AN 3HUMXKEHHS BMICTY
i3onponaHona B 3BOJIOXYYOMY PO34unHi. BmicT JIOC B umx gobaBkax Moxe
BapitoBatucsa Big, 0 0o 30 %. [lo3dyBaHHS CTaHOBUTb 0nM3bko 3 %, LIO
NPM3BOANTb A0 KiHLEBOI KoHUeHTpaLii JIOC B 3B0N0XYyIO4OMY po34yuHi Big O
no1%.

OuncHukM, oOCHOBaHi Ha apoMaTUYHWX BYIJIEBOAHSX, BOJOAIIOTb
XOPOLUMMU OYUCHMMU BNACTMBOCTSIMU, asie ix 3acTocyBaHHs 6yfio obMexeHe
3 MPUYMH, NOB'A3aHMX 3 OXOPOHOI0 340POB'A. 3BUYANHI OYNCHUKK — Le, B
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OCHOBHOMY, anidaTunyHi ByrneBoaHi 3 Tuckom napu 0,1-11 kMa npn 20 °C
(100 % J10C, temnepaTtypa 3anmaHHa — 30-80 °C). Y MeHWin Mmipi BOHU
MICTATb apoMaTuyHi ByraeBoaHi. MaciomMiCTki OYMCHUKMK, WO 3'ABUINCS B
1990-x pokax, 06asyloTbCA Ha HaTypalibHUX Macnax, BUCOKOKMMISYNX
MiHepanbHUX Macnax abo ix cymiwwax (0 % JIOC, Tuck napu <0,01 kMa npun 20
°C, Temnepatypa 3aiimaHHs >100 °C).

Knio4yoBi nuTaHHsi, NOB'AI3aHi i3 HaBKOJNMULIHIM cepepoBullEeM i
3A0pPOB’'SIM: MNPU PYIOHHOMY O(CETHOMY OPYLL BUKOPUCTOBYETLCS LUNPOKNMA
CMeKTP PO34YMHHWKIB: i30MponaHos, eTaHon, rAikoni, sk pobaBku 00
3BOJIOXYOYOrO pPO34MHYy, | 3pebinbworo anigaTtuyHi  BYrneBoAHi  ans
OYNLLLEHHSA.

TexHoNoriYHi BUKUOW PO3YMHHMKIB, MOPSS, i3 BUKMOAMN OKCUAIB a30Ty, €
NMPUYNHaMM YTBOPEHHSA MPU3EMHOI0 O30HY Mifg Ai€t0 COHAYHOro CBiT/a.

Buxkuamn JIOC B nosiTps (PUcyHok 9) MOXYTb cTaTuUCS Nifg, Yyac:
- 36epiraHHs PO3YMHHUKIB,;
- TEXHOJIONYHOIr O NpoLecy (B OCHOBHOMY, BiJ, 3BOJIOXYIO4OIro PO34UHY);
- onepauin 3 OYMLLEHHS (aBTOMATUYHUX | PYYHUX).

Cnip TakoXx npunmMmaTi A0 yBaruv iCHyto4di BUMOIrn 4o YMOB rnpaldij.

Bukngn Big, CUCTEM TEPMIYHOIMO OKUCJIEHHSI MICTATb OPraHiyHi Crosyku,
o He 6ynu 3pyiiHoBaHi abo 6ynn 3pyNMHOBAaHI TiflbK YacTKOBO, a Takox CO,,
CO i okcnaun a3oTty. Konu npnpoaHuin ra3 BUKOPUCTOBYETLCA SIK 40OAaTKOBE
nanneo, BUKUAM MOXYTb TAKOX MIiCTUTK He3ropinnn metaH (CH,).

Buknam IOC y Boay BinbyBaloTbCsi NPW yTUI3aLi 3BOJIOXYIOHOr0 PO34MHY
(cnip 6paTn OO yBarm MicueBi HopmaTuBu). PoanmBM i BUTOKM i3 30H
36epiraHHs MOXYTb NPU3BECTU A0 3abpyaHEHb B I'PYHTY i FPYHTOBUX BOA,

O4YMCHUKM MOXYTb MICTUTM apOMaTW4Hi BYreBOAHi, Taki AK KCUMON i
TONYyonN. Lli pe4OBUHM YNHATE Ha 340POB'A NIIOANHN CUJTbHILLNK BRIMB, HiXK iHLUI
apoMaTuyHi BYrneBOAHi. TONyon xapakTepu3yeTbCd KoooM pusuky R40
(«MOXe BUKIMKATM pak»).
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Manip

73,5% -
PO34MHHMKKN hapBb. Buxid JTIOC.
MomeHruyjidHi JTOC 23,0%| HeKkoHTponboBaHi

A

»| BUkuaK isonponaHona,
0
25,0%

LOMIWOK Ta
Bxid /TOC. |sonponaHon i
y SBOJ'IO>KyPOLl0M5 PO3YMNHI > Apykapceka AL Ll
MallWHa
- 0,5% 0,05% Buxid JIOC.
200l > Bigxoawu isonponaHona
[obaBku > . !
AOMILLOK
e 1,0% Ta oumLllyBayiB
. »

QunilyBaui

A

A

7%

Cywwuno

Buxid JT1OC.
A 3pynHosaHi N1OC npu
OuvlLeHHs | ... .3 _ OYULLIEHHI
BiANpaLLOBaHoro BignpaLboBaHOro rasy
rasy

o Buxid /10C.
0,75% y| BianpaLboBaHuii ras i

AUMoBoI TpyBK

A

0,05% Buxid /10C.
KiHuesui npoaykT > Po34yuHHUKK chapbu B
NPOoAYKLT

PucyHok 9. lMoroku Bukungis JIOC
ICHye TeHAEeHUI 0O 3HUXEHHST KOHLEeHTpaLi isonponaHona oo 8 %.

Ana  ouvweHHs 3abpyoHeHux dapbamu  getanen  obnagHaHHSA
3aCTOCOBYIOTbCSA BYIJIEBOOHEBI PO3YMHHUKM 3 MEHLUOK JNEeTIoHICTb —
HaTypasbHi MacnsiHi edipy (HME) sk «3eneHi» ouncHukn. Cknagn ¢papb 6e3
MiHepaJibHUX Macesl BBaXalTbCs «3eJIEHUMU»; X 3aCTOCYBaHHA CTae BCe
OinbLU NONYNASIPHUM.
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3awmiHa J1I0C

Buknan J1OC BigbyBaloTbCA MNPW CYLUiHHI MacnsiHux BYrfeBOAHEBUX
PO3YMHHKKIB, LLIO BXOAATb A0 cknany apykapcbkux ¢papb. Lli Bukmnan moxHa
nornepeanTn TiNbKM LWASXOM BOOCKOHANIEHHS NnpoLecy apyKky. YP-apykapcbki
dapbu (CyLiHHA 3 BUKOPUCTaHHSAM YD-BUNpoMmiHioBaHHS, 6e3 Bukuais JIOC)
HEe MOXYTb 3aCTOCOBYBaTMCA B MalUMHax 3 TEpPMOTBEPAiHHSA, Tak $K
LWBMAKICTb APYKY Ayxe Bucoka. OfHak MOXHa 3aMiHUTK ABa iHLWWX 3HAYHUX
xepena BUKUAIB: i30MpONaHos y 3BOJIOXYIOHOMY PO34MHI Ta OYUCHUKM Ha
ocHoBi JIOC (ons petanei i obnagHaHHs).

Lle MoXxHa 3poGUTN HACTYNHUM YUHOM:

e BigMoBUTUCS Bif 3aCTOCYBaHHSA 3BOJIOXYIOHOIMO PO34MHY, MeperoBLIn
Ha odceTHUIA Apyk 6e3 3BOJIOXKEHHS. Takuin KPOK NMOBUHEH MOEOHYBATUCS i3
TeMMNepyBaHHAM Ba/iukiB, ajanTauielo papykapcbkux ¢apb, dopm i
yCTaTKyBaHHS OpPYKapCbKOro NpucTpolo.

e 3HM3NTK BMICT i30MpornaHosia B 3BOJIOXYIOHYOMY PO34YMHI i 3aMiHUTK
cneuianbHuMu pobaBkamu. Lle BMMarae To4HOro BUMIipPIOBaHHS KiflbKOCTi BCiX
no6aBok, creujanbHUX MaTepianiB aons BanuvkiB, MigTPUMKU TEXHONOTIYHOT
BOAW B OXONIOO)KEHOMY | YNCTOMY CTaHi, a TaKoX 3 NOCTIMHMM BMICTOM CONENn,
KOHTPOMIO TemnepaTtypu i BONOroOCTi  HaBKOJWLWIHBOIO MNOBITPS B
LPpYyKapCbKOMY BigaiNeHHi.

e [Ina ouuvlEHHA pneTanen, MalluH, BalWKiB i pe3epByapa — neTki
OYMCHUKN 3aMiHUTU OpPraHiYyHMMW pPeYoBMHaAMU, WO MalTb TUCK Napu
<0,01 kMa; ona perynspHOi py4HOro OYULLEHHSI MaLUVHU — BUKOPUCTAHHS
Cyxoro nbopay.

3amiHa 3BOJIOXYIOHOro po3uynHy odceTHUM pApykom 0Ges
3BOJIOXKEHHS: 3aMiHa BCi€i CUCTEMM PYKY i3 3aCTOCYBAHHSM 3BOJIOXYHOHOIO
PO34MHY MOXe ByTu JocsarHyTa opceTHUM APYyKOM 6e3 3BOSIOXEHHS. Takni
OPYK BMMarae 3aCTocyBaHHs 0COONMBUX ApyKapCbkux hopM i obnafHaHHS, a
TakoX 0cobnmMBNX Apykapcbknx dpapb.
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XimikaTtn, WO 3aCTOCOBYIOTbLCA B MNPOLECi CyXOro ApYyKy, A03BONSIOTb
YHUKHYTK Buknais JIOC. Kpim Toro, aMeHLyeTbCcst 06Csr CTiYHUX BOA,

Y 7Ol Yac gk B AnoHii TexHonoria 6e3BoAHOro opCceTHOro PyaoHHOro
OPYKY 3acTOCOBYETbCA BXe 6arato pokiB, B E€Bponi BoHa Maso
BukopucToByBanacs go 2004 poky. ¥ 2004 poui TexHonoria 6e3BoaHOro
PYSIOHHOro odceTHoro Apyky 6e3 CylliHHA Ans ApYyKyBaHHsS raseT cTana
KOMEPLIMNHO JO0UifIbHOK. TUM YacoM, MallVHU 3 XOJOAHUM CYLUIHHAM 451
DPpyKyBaHHS  raseT Oynu Takox obfagHaHi  npucTposMun  Ans
TepMocTabiniaylo4oro cylliHHA B ABOX kKomnaHiax y Benbrii i OaHii, wo
OPYKYIOTb XYpPHau, siki HaaxoasTb B 0OMeXeHU npoaax. |Hwa KoMnaHisi y
dpaHUji 36MpaeTbca BCTAHOBUTM 00N1agHaHHA s 6€3BOAHOro opCeTHOro
OPYKY 3 Orujelo, WO [A03BOSISIE OOMOBHUTU KMOro TepmocTabinisyiounm
CYWW/IbHUM TMPUCTPOEM (SKLLO B MalUMHi BUKOPMCTOBYETbCS TEXHOJOridA
Opyky 6e3 cylliHHs, BOHa He nignagae nig gito Avupektreu SED).

MoBHa (ab0o 4acTkoBa) 3amMiHa i3onponaHosia y 3BOJIOXYIOYOMY
PO34MHI: 3amiHa i3onponaHona y 3B0JIOXYHOMY PO34KMHI Moxe ByTn BinblLu
NPaKkTUYHMM PILLEeHHAM, HiX nepexig Ha cuctemm 6e3BOAHOro O0PCETHOro
OPYKY. Ang uboro HeobXxigHO BUKOHATM Kiflbka NonepenHix ymoB.

JloBegeHHs1 BMICTYy i3onponaHona Ao Hyns 6e3 noripweHHs SKoCTi ApyKy
MOXJIMBO TiflbKM Ha HOBMX MalunHax (BctaHoBneHux nicnsa 2000 p.), Tak gk
OinbLU cTapi MalIMHM He MaloTb BiANOBIAHUX CUCTEM PErysloBaHHSA, a cTapi
BaNIMKWN He NigaaTbCs HanaroaXXeHHIo 3 HeOOXiAHO TOYHICTIO.

[ns cnpouleHHss 3amiHn 6ynu po3pobneHi cneuianbHi gobaBku. Lli
no6aBKM TaKOX 3HMXYIOTb MOBEPXHEBUI HaTAr BoAM i 3anobiraloTb POCTy
MikpoopraHiamiB. [JobaBku MicTaTb Ao 30 % opraHiyHuX BYrfieBOAHIB (B
OCHOBHOMY, rflikonen), i aeski 3 HUX knacudikytoTbca sk JIOC.

CTyniHb, 0O FKOro MOXJIMBO 3HU3UTK BMICT i3onponaHona, 3anexmnTb Bif,
KOXHOiI OKpemoi MawwuHu. MacoBa 4acTka OpraHiYHMX Crnoayk B
3BONIOXYIOHYOMY PO34MHI HE MOBUHHA, AK NpaBuio, nepesuwtysatn 10 % (3a
Macol0) ONS iCHYlUYMX OPYKAPCbKUX MawuvH i 5 % pgna HOBMX MaLUWH
[MiHiCTEPCTBO OXOPOHM HaBKOMULLHBOIO CepeaoBMLa, NPOLOBONLCTBA i
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cinbebkoro rocnopgapctea (DEFRA) BenunkobpuTtaHii, 2008]. Binblu 3Ha4YHMX
CKOPOYEHb MOXHa JOMOITUCS NPU ONTMMI3aL,ii yMOB MpoLecy.

BaxaHo NpoBOAMTY 3HUXEHHSI HEBEIMKMMW €Tanamu, i LLob KOXeH eTan
3HUXEHHS MNEepeBipsABCA MNPOTAroM MiHiMym 2-3-MicsiyHOro nepiogy 3
KOHTPOJIEM MapamMeTpiB APYKY Ha KOXXHOMY eTani 3HMXeHHS. lNocTtavyanbHUKU
nobaBok i MaTepianie ons BanuMkiB 4acTo NiATPMMYIOTb BUMPOOYBaHHS
pexunmiB poboTK 3i BHUXKEHUM PIBHEM i30MponaHona.

Y nnaHi 3HMXEHHs BMICTY i3onponaHosia BaXxJneo, Wwob xapakTepucTmku
3BOJIOXKYOYOro PO34nNHY MIATPUMYBaNINCS Ha NOCTINHOMY piBHi. Cknaf YncToi
BOAM MOBUHEH OyTu cTabinbHuM. [ns nigTpuMku NocTiliHOiI TemnepaTtypu
HEeobXiOHO OX0JIOAXEHHS oBnagHaHHS.

3HUXEHHS1 BUKUAOIB, sKe BiaOyBaeTbCA Bifg, 3aMiHM i3onponaHona,
3anexunTb Bif, 3aCTOCOBYBaHMX MOYaTKOBKMX PIiBHIB. 3 ypaxyBaHHSIM TOro, L0
Benuka 4yactmHa J1IOC Bif gpykapcbknx ¢apb pyrHYeETbCA NpU TEPMIYHOMY
OYMULEHHI  BignpaupOBaHUX  rasis, HEKOHTPONbOBaHI  BUKMAW  BiA
izonponaHona cknagatoTb 6n3bko 80 % Bifa ycix Bukuais JIOC (iHwi 20 % —
Bif, ouuLlyBadiB). TakuM YMHOM, 3a LOMOMOIOl0 3aMiHU i3onponaHona MoxHa
nonepeanTn 3HayHy 4actuHy Bukugie JIOC. 9Akuwio, Hanpuknag, pPiBEHb
KOHLUEHTpaUii isonponaHofaa B 3BOJIOXYIOHOMY PO34MHi 3HMXKXeHM 3 10 % (3a
06’emoM) 00 5 %, TO UUM JOCArac€TbCH 3HMXKEHHS BUKUAIB Ha 40 %.

3amiHna ounwiyBauiB JIOC Ha oumwiyBayi 6e3 JIOC a60 3 iX HU3bKUM
BMICTOM: BMCOKOKMMSAYI ounLLytodi 3acobu 6e3 JIOC abo ouuniyioyi 3acobum
Ha OCHOBI pocnunHHOI onii 6e3 JIOC MOXyTb 3acTOCOBYBATUCH 3aMiCTb
3BMYANHUX NETKUX NPOAYKTIB (9K npaBwuio, MaloTb TUck napwu 0,1-11 kla).
Ansa epekTUBHOIo O4YMLLEHHS HEOOXiaHI MeHLUi KiNbKOCTi, MPUYoMy iX MOXHa
0o 50 % pos3baBuTtn Bogoto. OTpMMaHe 3HUXKEHHS CMOXMBAHHS MOBHICTIO
KOMMEHCYE iX OiNbLL BUCOKY LiiHY.

Lli 3acobu ans 4uvueHHs BUMaraloTb O0AATKOBUX onepaLiii i HaBUYOK
onepatopiB. 3acobu 3 HU3bKOIO NIETKICTIO MPU iX HAHECEHHI Ha MOBEPXHIO, LLLO
Nigisrae OYULLEHHIO, YACTO AitOTb 3 YMOBINbHEHHSM. IX cni, NPOMUTN BOJOIO
— 9K OPYrui etan OYMLLLEHHS.
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Konu HeneTki O4MCHUKN HAHOCATBLCS BPYYHY, iX CAig BUTpavaTtm eKOHOMHO
i akypaTHO, Tak K iX Kpani, aKi MpoCo4YnINCs B MaLLUNHY, MOXYTb BUKJIUKATU
nedekTn opyky.

[na aBTOMaTtnMyHOro OYULLEHHST 3a3BMYal 3aCTOCOBYIOTbCS BalMKM i3
CYL/IbHUM NOKPUTTAM Y MNOEAHAHHI i3 O4YMLWEHHAM [OPYKOBaHUX BasMKiB
pPO3NuUAeHHAM. 3aMiCTb PO3MNUIIEHHS OYMLLLYBaYiB ANs NofasbLIOro BOMpPaHHS
B MOKPUTTS, MOXHa BUKOPWUCTOBYBATW MOKPUTTS, MOMNepenHbO MPOCOYEHI
ouncHmkamum 6e3 J10C.

3aMiCTb TpaguuiiHMX Oo4MLLyBaYiB i3 BMCOKOIO NEeTKICTIO (TUcK napu 3-
11 kMa npun 20 °C) MOXHa 3aCTOCOBYBATU OPraHiyHi PO3YMHHUKW i3 HU3bKOIKO
neTkicTio (3 Tckom napu 6amabko 0,1 kMa npm 20 °C i TeMnepaTypoto ropiHHSA
6nm3bko 60-80 °C).

Crparerii 3i 3HWXXEeHHSI BUKUIB i BiAXOiB

3aranbHe 3HWXeHHs Bukupais JIOC Big isonponaHona i ouuwyBayis
MoOXe OYyTU AOCSArHyTO 3a A,0MOMOrol0 TakuX 3axoaiB:

- MiHimi3yBaTu KinbKiCTb o4mMLLyBa4va npm py4HOMY OYULLEHHI LPYKAPCbKMX
dopm, getanen MallnHn i obnagHaHHs.
- YHUKaTN NPONMBaHHS OYMLLLyBaYa.

- YHuKaTn BUKUAIB Big, NPOJIMBIB MPW PO3IMBaHHI MO nfswkax abo
TPAHCMOPTYBaHHI, a TakOX i3 BiAKPUTUX KOHTENHEPIB.

- TpumaTtn nonepenHbO NPOCOoYEHi MaTepianmn nepem, ix 3aCToCyBaHHAM Y
3aKpUTOMY KOHTEWNHEPI.

EdekTuBHe BMKOpPUCTaAHHA BUKUAIB PO3YMHHMKA: 3a3BuYyan angd
CyLiHHA ¢dapbun 3aCTOCOBYIOTLCS TepMidHa 0O6pobKa i pereHepalisi eHeprii.
PereHepauisi pos4nmHHMKaA He € e@eKTUBHOI, OCKINIbKM pereHepoBaHy
dpakuito nepen, BTOPUHHMM BUKOPUCTaAHHAM 06pobnsioTb, Tak K BOHA
MiCTUTb i30NpPONaHos, CyMill BYrieBOOHIB i BOOW.
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EdekTmBHICTL cnocoby pynHyBaHHs JIOC y BignpaupOBaHWX rasax,
CTaHOBUTb Oinblie 99 %, wWo BiANOBIAAE PIBHAM BUKMOIB HUXYe
20 mr Byrneuo/m°.

Ons  BUCOKOI eHeproedekTUBHOCTI BUKOPUCTOBYIOTb €HEpPreTUYHUN
ekBiBaneHT BXigHUX JIOC i pereHepyiloTb eHeprilo y BianpauboBaHNX ra3ax Ass
HarpiBy CyLLUMJIbHOIO NPUCTPOIO (pereHepadiia Tenna).

3akpuTe 0OnafHaHHSA 3HWXYE HEKOHTPOSIbOBaHi BUKWAWM, OCOOAMBO Y
MOEAHAaHHI i3 CUCTEMOIO KOHOMLIOHYBaHHS MOBITPSA, sika BUAANA€E rnoBiTps, Lo
LMPKYJIIOE B OPYKApPCbKOMY BigAiNIEeHHI Yepe3 CUCTEMY OYULLLEHHS BIAXiOHUX
rasie. MpubnusHo 10 % BukMAiB i3onpornaHona (3BOJIOXYIOUYNIA PO3YMH)
YNOBJIIOETLCS, HanpaBAS€ETbCA OO CYLWWIbBHOIO MNPUCTPOO | MNOTiM
CNaneTbCA B Neyi.

MiHimi3aLifs HEeKOHTPONbOBaAHMX BMKUAIB: HAKUWO MawWMHU MaloTb
3aKpUTY KOHCTPYKLiO i CylWWbHI MNPUCTPOI OCHaLleHi BOyOooBaHUMU
cuctemMamMmmn obpobKm BXigHMX rasiB, BUAaANEHHS NOBITPS i3 3aKPUTOI MaLLUNHU
MOXe 3MiACHIOBaATUCSA 4Yepes3 CYLUWIbHWUI MPUCTPIn i cuctemy obpobkun
BiOXiOHMX rasiB. B uboMy BMNagky, LWBUAKICTb BUOANIEHHS MNOBITPA MOXHA
perynoBaTh ANna MiHiMi3aLji HEKOHTPOIbOBAHMX BUKUAIB.

KopoTki BUCHOBKM MO oO@MCeTHIM nonirpadiyHin  NpOMUCNOBOCTI
npeacTasneHi B Tabnuus 9.
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Tabnuys 9. Cnocobu yaockoHasnieHHs1 B opceTHOMY Apyui

Cucrtemu 6e3
J10C

OuuyBavdi, ski He
MicTaTb JIOC

3acToCyBaHHS O4MLLYBauiB i3
Truckom napm <0,1 klMa npun
20°C

BeaBogHu
PYNOHHUIA ODCETHUI
ApykK

3acTocyBaHHS cneujanbHmX
LPYKOBaHUX POPM i
MoaudikoBaHux ¢papb, Lo
LO3BONIAOTb 34iNCHIOBATA
apyk 6e3 3B0I0XYH4Oro
pPO34UHY

3BOJIOXYIOHMI
PO34MH, LLO He
mictutb JIOC

3acToCcyBaHHS crewjanbHnX
nobasok 6e3 BmicTy JIOC,
pas3oMm i3 3axogamm no
BO,OCKOHAJIEHHIO NpoLiecy

Cucrtemu 3i
SHUXEHUM
BMmicTom JIOC

3HWXEHHS BMICTY
isonponaHonay
3BOJIOXYIOHYOMY
PO34UHI

[NoeTanHe 3HMXEHHA BMICTY
isonponaHonay
3BOJIOXYIOUYOMY PO34MHI A0
<5 %, pa3om i3 3axogamu
000 BAOCKOHANEHHS
npowecy

3acTocyBaHH$ crievjanbHnX
[006aBOK A1 3BOJTOXYOYOro
PO34MHY, WO iIMITYIOTb Aito
i3onponaHona

MeHLw neTki
oynLLyBayi

3acTocyBaHHS oyuLLyBayiB i3
TUckom napu 6amabko 0,1
kManpn 20 °C

BukopucTaHHs cyxoro nboay
(CO,) onsa perynsipHoro
OYULLIEeHHs 0B6nagHaHHSA
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BoockoHaneHHs
npouecy

TOYHi LO3yBaHHS i
BMMIPIOBaAHHS

3acTocyBaHHS TOYHUX
CUCTEM BMMIpIOBaHHSA Ta
[03yBaHHS i3onponaHona i
no6aBok

MoninweHHsa akocTi
3BOJIOXYOHOro
PO3YMHY

3acToCyBaHHS KOHTPOJIIO
TemnepaTypu, HaginHOCTI
dpakuinHnx QinbTpiB,
niaroToBKM BXiAHOT BOAM

OnTumi3alis Banukis

3acTocyBaHHA crevjanbHnX

3BOJIOXKYOYOT MOBEPXOHb BaMKIiB
cucrtemMmu (kepamiyHmnx)
3aCTOCYBaHHﬂ ABTOMATUYHUNX
MokpalyeHe .
CUCTEM OYULLEHHS BCiX
OYULLEHHS

BaJIMKIB

OnTumisadis
BUKOPWCTaHHS
isonponaHona

HaB4yaHH$ npaLiBHUKIB
MONIMLWEHHIO YMOB npaLii npu
306iNbLLEHHI PiBHSA
i3onponaHona

OnTumisoBaHe
BUKOPUCTaHHSA
oyuLLLYBaNIB i
yTuni3auiqa Bigxonis

HaByaHHA npauiBHMKIB
YHUKaTU HaAMipHOro
BUKOPMWCTaHHS, BUTOKIB i
emicii

TexHonoris no
BHUXXEHHIO
BUKUAIB

TepMidyHe OKMCNEHHS

CncTteMu O4MLLEHHS i3
edekTuBHICTIO 99 % i
nokasHMKaMun BUKMLIB

<20 mr/cm’.

PereHepauisa BigxioHoi napu
(ons HarpiBaHHs BOOM Ta
06irpiBy NpMMiLLLEeHb)

BupaneHHs nosiTps
yepes cneujanbHy
CUCTEMY

BupaneHHs noBiTpsa 3
BHYTPILLUHBOIO NPOCTOPY
Yyepes CUCTEMY 3HMXKEHHS
BUKULIB
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BE3MNEYHE | E®EKTUBHE BUKOPUCTAHHSA
HEBE3MNEYHUX PEHOBUWH | MATEPIAJIB

B 6yab-sikihi  ranysi nNpoMMUCNOBOCTI | HapogHOro rocrnogapcTea
BUKOPUCTOBYIOTLCH PIi3HI XiMiYHI PEeYOBUHU i CNOJMYKW, AKUX B OAHUA Yac
HaniyyetTbcs 6nm3bko 10 mAH. LWopiyHo B 06ir BBoanThes Ao 1 000 HoBUX
PEYOBWH, CMONYK i CyMillelt, HOBUX axepen XiMiyHoi HebGeaneku.

3pocTatodi MacwTabu XiMiyHOI MPOMMUCNOBOCTI Ta PO3WNPEHHS cdepun
BUKOPUCTaHHS XiMiYHMX PeYOBUH Y BUPOOHUUTBI Ta NoByTi NiABULLLYE PUBKK iX
HECMNPUATANBOIO BMJIMBY Ha 300POB'A  HACENEHHA | HaBKOJNULLHE
cepepnoBuLLe.

Ana nigBuleHHa edEeKTUBHOCTI 3acCTOCYBaHHA XiMIYHUX PEYOBUH i
MiHiMi3aLii p13nky BNAMBY Ha 300PO0B'S | HABKOJIMLLIHE CepeaoBuLLEe NOTPIOHO
dopmMyBaTh CUCTEMM iX paLLiOHaNIbHOrO BUKOPUCTaHHS.

Mpw poboTi 3 XiMIYHUMK PpeYOBUHAMW BUAINSIOTb TPW KaTeropii 3axofis:
®  3HMXEHHS PU3NKIB;
e  3MEHLLEHHS 06CcAriB CNOXMBaHHS;
e  MiHiMi3aujis yTBOpPEeHHSI Heb6e3neyHMX XiMiYHUX PEYOBUH.

Ana  BUKIOYEHHA  MOXIIMBOCTI  HECaHKLOHOBAHOro 3aCTOCYBaHHSA
Hebe3neyHnx pPeyoBMH HeoOXiOHO HaHeCTM BIOMOBIOHI 3HaKM Ha KOXEH
KOHTelNHep i3 HebeaneyHMM pevyoBMHaMmM 3 iHpopMaLljieto Npo BMICT i pifg, ix
Hebe3nekn. Takox HeobXxigHO HaHeCTU Ha MpPUMILLEHHs1, ae 3b6epiralTbecs
HebeaneyHi pe4oBMHW, BiANOBIAHE NONEPeXXEHHS MPO TUM Hebe3neku.

HebeaneyHi xiMiyHi pe4OBMHM NO3HAYAOTLCS WTAaMMNoM y popmi pomba 3
4yepBOHMM ob6pamneHHaM. CumBoaM, WO BigobpaxaloTb AeB'ATb BUAIB
Hebeanekn, BBEAEHI B MiXHapOOHY MpPakTUKy MapkyBaHHS Hebe3neyHux
pPEeYOBUH, a ToBapu 3i CTapuMM MNOMapaH4yeBMM MapPKyBaHHAM MOXYTb
npopasaTmucs ax Ao kiHuga 2017 poky.
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JaHa cucrtema BM3HaHa €Bpornencbkum coto3oM i OOH, MixxHapogHUMK
TOProBUMU OpraHisauisimu i 6arateMa KpaiHamm.

BunbyxoBi pevyoBuHu 3ariMUCTi PeHOBUHN Oxuncniotoudi rasu,
pigvHW, TBepai
PEYOBUHU

Gy £

Ma3n nig TMckom XiMmiyHa npoaykuis, Wwo oCTpa TOKCUYHICTb
BUKJIMKAE KOPO3ito

mMeTanis
["OCTpa TOKCUYHICTb, KaHueporeHHi ximiyHi Hebeaneka (roctpa)
knac 4 pPEeyvyoBUHU L1 BOOHOIO

cepeposuLla, knac 1

Pucyrok 10. lNonepen)xyBasibHe MapKyBaHHS
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AOAOATOK 1. NMPOLUEAYPA OUWHKMU TA KOHTPOJIIO
PU3UKIB

Ta6smya 41.1. Fpynu po3YnHHUKIB 4151 BYriieBogHEeBUX i
KNCHEeBMICHUX PO34YUHHUKIB i3 ypaxyBaHHSAM ix Heb6e3rneku

Touka
o Homep )
HalimeHyBaHHS pO34MHHUKA CAS' KUNiHHSA
(°C)
CnupTtn EtaHon / Npomuncnosi 64-17-15 78
A MeTUNoBaHi CANpTn

H-nponaHon 71-23-8 97

IsonponaHon 67-63-0 82

ekcaHon 111-27-3 157

[HiaueTtoHoBUI cnnpT 123-42-2 168

CknagHi I3obyTunaueTtar 110-19-0 118

edipun MeTunauetat 79-20-9 58

Etunauertart 141-78-6 77

H-nponinauetar 109-60-4 102

Isonponinauerar 108-21-4 89

H_Bytunauetar 123-86-4 127

Awminauetat 628-63-7 149

I3oaminaueTtar 123-92-2 142

MpocrTi/ MoHo6yTunoBuii edip 112-34-5 226
cknagHi ONeTUNEHrikons

edipun MoHobyTunedipauetat 124-17-4 242
rnikono OVNeTUNeHrnikons

MoHomeTunosin edip 107-98-2 120
nponinexraikons

' YucenbHuii igeHTMdIKaTOp XiMIYHMX CMONYK BHECEeHUX A0 peecTpy Chemical
Abstract Services. La ximiyHa pedepaTtmBHa cnyxba — nigpo3ain AMeprkaHCbKoro
XiMiYHOrO TOBapUCTBA, NPUBNACHIOE Liel ineHTudikatop BCiM pevyoBuHaM, Byab-Konu
3ragaHum B nitepaTtypi. Lle noseonsge ineHTndikyBaTn XiMidHi CNOAYKM NPY MOBHUX
BiAMIHHOCTAX MpU iX HaMeHyBaHHi. Llein HoMmep cnig 060B'A3KOBO BkKalyBaTu B
nacnopTax 6e3neku MaTepianis.
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HalimeHyBaHHSl pO34YMHHUKA

Homep
CAS'

Touka
KUMNiHHSA
(°C)

ByrneBoaHi 135-165

MoHoeTunosuin edip 1569-02-4 133
nponineHriikons
MoHoeTunnosuin edip 34590-94-8 | 184-197
avnponuieHrnikons
MoHoeTunosuin edip 30025-38-8 | 188-201
avnponuieHrnikons
AueTaT MOHOMETUOBOro edipa 108-65-6 146
nponinexHrnikons
AueTtaT MoHoeTunoBoro edipa 54839-24-6 159
nponinexHraikons
MoHoeTunosuin edip 111-90-0 195-202
OneTuneHrnikons
AueTtaT MoHoeTunoBoro edipa 112-15-2 214
AneTuneHrnikons
KeToHun AueToH 67-64-1 56
MeTtunetunkeToH 78-93-3 80
Edipn OieTnnosnin edip 60-29-7 35
Byrne- I3onapadiHoBi PO3YNHHNKMN 150-190
BOAHi I3onapadiHoBi PO3YNHHUKMN 180-220
H- Ta i30NEeHTaH (3a BUHATKOM 24-35
LIMKSIONEHTaHa)
I3orekcaH 55-63
AnidaTnyHi pO34MHHUKN i3 60-95
HU3bKNM BMICTOM H-reKkcaHy
LinknorekcaH 110-82-7 81
JeapomaTtunsoBaHa ppakuis 94-100
rentaHa
DeapomaTtnsoBaHi anipaTnyHi 80-110
ByrnesoaHi 80-110
DeapomaTtnsoBaHi anipaTnyHi 100-140
ByrnesogHi 100-140
JDeapomaTnsoBaHi anipaTnyHi 135-165
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HalimeHyBaHHS pO34YMHHUKA

Homep
CAS'

Touka
KUMNiHHSA
(°C)

JeapomaTnsoBaHi MiHepasbHi 150-200
cnnptn 150-200
[eapomaTtn3oBaHi MiHepanbHi 175-220
cnmptn 175-220
JeapomaTtunaoBaHi anibaTnyHi
ByrneBogHi 200-250 200-250
CnupTtn TpeT-6yTaHon 75-65-0 83
LinknorekcaHon 108-93-0 161
I306yTaHon 78-83-1 108
BTopuHHMi? ByTaHon 78-92-2 100
H-ByTtaHon 71-36-3 118
Aminosuin cnmpt 71-41-0 137
I3oaminoBuii cnnpt 123-51-3 133
MpocrTi/ MoHo6yTunosuii edip 111-76-2 171
cknagHi eTUNEHI KO0
edipun AueTat MoHOGYyTUNOBOro edipy 112-07-2 194
rnikono eTUNEHMNIKONIO
KeToHn MeTunnisoByTnnkeToH 108-10-1 117
MeTunamiHkeToH 110-43-0 151
MeTunizoaminkeToH 110-12-3 145
LinknorekcaHoH 108-94-1 157
Edipn TeTtparigpodypaH 109-99-9 66
Byrneso | Tonyon 108-88-3 110
OHi Po34nHHUK KCuneH 130-20-7 137-142
ApomMaTUyHi POSYNHHUKM 160-185
ApomMaTUyHi POSYNHHUKM 180-215
MiHepanbHi cnnpTtn 150-200
MiHepanbHi cnnpTtn 175-220
Baxki MiHepanbHi cnvptin 200-260
CnupTtun MeTaHon 67-56-1 65
MoHomeTunosuii edip 109-86-4 123

eTuneHrnikonsa

72




Touka

o Homep )
HaMMeHyBaHHﬂ PO34YUHHUKA 1 KMUNIHHSA
CAS .

(°C)

Mpocri/ MoHoeTunosui edip 110-80-5 143
cknagHi eTuneHrnikons

edipun AueTtaTt MOHOMETUoBOro edipa 110-49-6 143
rnikono eTuneHrnikons

AueTaTt MOHOeTUI0BOrO edipa 111-15-9 156

eTuneHrnikonsa
MoHomeTnnosun edip

OneTunenrnikons 111-77-3 194
KeToHun MeTun H-ByTUNKETOH (rekcaH-2- 591-78-6 125

OH)

I3odopoH 78-59-1 215
Byrne- TexHi4YHn rekcaH 65-70

BOJHI

Tabnuua 41.2. BuaHa4yeHHs BUAY KOHTPOJIIO

KJIAC HEBE3IMEKU A

Hwn3bka CepegHs Bucoka

NeTKiCTb NEeTKiCTb NeTKiCTb
Mana 1 1 1
CepepHs 1 1 2
Benuka 1 1 2
KJIAC HEBE3MNEKU B

Hwn3abka CepepHs Bucoka

NeTKiCTb NeTKiCTb NeTKiCTb
Mana 1 1 1
CepepgHs 1 2 2
Benuka 1 2 3
KJIAC HEBE3MNEKU C

Huabka CepenHs Bucoka

NeTKiCTb NeTKiCTb NeTKiCTb
Mana 1 2 2
CepegHs 2 3 3
Benuka 2 4 4
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Ta6smya 1.3. Bubip KOHKpeTHuUX 3axoniB KOHTPOJIIO

OOCTYI

PoarnaHytn 3axoamM No HagaHHIO OOCTyny TiflbkM TUM
ocobam, sKi NOBUHHI 3HaX0ONTUCS Y BiONOBIAHIN 30Hi.

Jo3Bonsatm [ocTyn TiNbkM  MApauiBHMKaM, €Ki MalTb
BiQMNOBIgHMI JOCTYN.

KoHTponioBaTt [oCTyn nepcoHany B pobouyy 30HYy;
OCHacTUTN poBoYy 30HY Ta yCTaTKyBaHHS BiOMNOBiAHMMU
Tabnnykamu.

KOHCTPYKUIA | OBJIAAHAHHA

MpupoaHa BEHTUASALIS i3 BIAKPUTUX BIKOH i ABEpen Moxe
O6yTm  pocTatHbol;  OiNbl  WKMPOKE  3aCTOCYBaHHSA
PO3YMHHUKIB MOXE BMMaraTu MpPUMYCOBOI BEHTUMSALLI.
Tpeba 3ab6e3neynT BiONOBIAHICTE BUKUAIB Y HABKONULIHE
cepeoBuLLLe BUMOraM HauioHasIbHOrO 3aKOHO4aBCTBa

PoamiwaTtn micueBy BUTSXHY BeHTUAsU0 (MBB) akomora
61xye 0o axepena WKiAAMBUX BUKUAIB.

Mo MOXNMBOCTI, 3aXMCTUTU OXepeno WKianMBMx napis 3a
[0MOMOrot0 KOXyxXa, LWo6 3anobirti ix po3noBCIOAXKEHHIO.

3abesneunTn LOCTaTHINn npunane 4YNCTOro
KOHAMLIOHOBaAHOI 0 NOBITPSA.

3abe3neunTn Tam, e ue MOXIMBO, BiaBeAeHHSs napiB Bif
po6oyoro Micus 3a AOMNOMOIOI0 BEHT. CUCTEMMU.

Poamiwyeatn poboui Micus nogani BiA aBepeli i BikoH ans
TOoro, wWo6 npoTar He nopywyBaB e(dekTUBHY pPobOOTY
cuctemn MBB.

MpautoBaT 3 PO3YMHHUKOM CRig B 3aKpUTiA CUCTEMI;
BiICMOKTYBaTN MOro cnig 3 obepexHicTio (Hanpuknag, ans
BiaOopYy 3pa3kiB NeBHUM Be3MNeYHUM YNHOM).

BigpsoanTtn 3abpyaHeHe NoBiTPSA nopani Bif ABEpen, BiKOH i
BMYCKHUX MOBITPSAHMX  OTBOPIB, w06 3anobirtu
noTpansIsiHHIO NapiB Hasaz B pobo4e NPUMILLEHHS.

3abeaneunTu npocTy MOX/IBICTb nepesipkun
DYHKLIOHYBaHHSA cuctemm MBB, Hanpuknag,
nHeBMoaaTumKiB abo CUrHaIbHUX NPUCTPOIB.

Tam, be ue MOX/IMBO, TPUMATU CUCTEMY Mif, HUXYUM 33
aTMocdepHUIn TUCKOM, OO YHUKHYTU BUTOKIB.

oO0Om-dxX>» - Tmww
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TEXHIYHE OBCJ1TYIT OBYBAHHA

3aincHioBaT 06CnyroByBaHHA CUCTEM BEHTUNSALIT 3rigHO i3

v
npunucamu BUpo6HuKa.
3abe3neunTn  0BCNYroByBaHHA  BCbOrO  3aXMCHOMO
obnagHaHHSA 3rigHo i3 npunMcamMm BUPoOHMKa. v
BcTaHoBUTM cuctemMy gonycky Ao poboTu Aisi NPOBEAEHHS
POGIT i3 TEXHIYHOro 06CYrOBYBaHHSI. v
ornan TA BUNPOBYBAHHA
BizyanbHo nepeBipAaTN BeHTUNSLjiHEe/3axUcHe 061aaHaHHSA
He MEeHLUE HiX OOWH pa3 Ha TUXAEHb, W06 nepekoHaTmcs, v
LU0 BOHO NpaLoe HOpMasibHO.
OTtpumyBaTn iHbOpMaLiO WOA0 MPOEKTHUX MOKa3HUKIB
cuctemn MBB gnst nopiBHAHHS i3 BUNPOOyBaHHAMN. v
MepiognyHo nepeBipaATM poOOTY BEHT. CUCTEM Ha
BiOMNOBIOHICTE  ekcrnlyaTauiiHUM ~ XapakTepucTukam i N4
dikcyBaTy pe3ynbTaT BUNpobyBaHb.
MepioaMyHO KOHTpOMOBATU AKICTb MOBITPSA AAS OLHKN N4
MOXJIMBOrO HEraTUBHOI O BM/IUBY.
OYNLLEHHA TA YTPUMAHHA POBOYUX MICLb
Posanneu po3ymHHMKa cnig, ycyBaTu HeramHo.
3aMmiHIoBaTU KPULIKM Ha KOHTEeMHepax 3 PO3YMHHUKOM v
HEeramHo nicns BUKOPUCTAHHS.
36epiratn KoHTeliHepM B 6e3ne4yHOMy MiICLi Ta HagiiHUM v
YMHOM YTUAI3yBaTU MOPOXHI KOHTENHEPMW.
PerynapHo unctutn i Mutn Bce pobode obnagHaHHA Ta v
po6ouyy 30HY.
IHAMBIOYAJIbHI SBACOBU 3AXUCTY (133)
EMHOCTI 3 PpO34YMHHMKAMU MOBUHHI MaTu CUrHasbHe
MapKyBaHHA Ta iHpopMaLilo Npo PU3NKK, AKi BKa3yloTb Ha
MOTEHUINHNA BNAMB Ha LWKIPY Ta O4i. AKWO KOHTaKTy 3i v
LUKipOlo/o4MMa MOXHa YHUKHYTU iHWKMMK 3acobamu, chif
3BEPHYTUCA [0 nacnopty 6e3neku pAfns OTPUMaHHS
pekomeHpauii woppo BignosiaHux 133.
Tpumatn 133 B 4mucTOTi | 3amiHoBaTM X 4epes
pekoMeHaoBaHMiM Yac abo Npu HeBIANOBIOHOCTI. v
HABYAHHA
IHCTpYyKTYBaTN npauiBHUKIB o000 Hebe3neyHnx v

BNACTUBOCTEN PO3YNHHUKIB

(OJ=! ocOoOm-Adx>» - ToTmomww
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Ta6aunusa 41.4. NMpuknagn obnagHaHHS/BeHTUAAUIT AN

po60TH 3 BUKOPUCTAHHAM PO34YNHHUKIB

PoGoua onepauisa

MponoHoBaHe
oGnapgHaHHA/BeHTUNALWIA

CniocapHi po6oTu, Npu SKux
3aCcToCOBYETbCS Mana abo
cepenHs KinbkicTb
PO3YMHHUKIB rpynu A

MpupoaHa BEHTUAALIA 3
MOXJ/TMBUM 32CTOCYBaHHSIM
BUTSKHOIO BEHTUNATOPA,
BCTaHOBEHOr 0 Haf,

PO34YMHHUKIB rpynu B 1-2 | obnagHaHHAM. BukopucToByiite
pPO34MHHKKIB rpynu C 2-3 | BUTSXHI NPUCTPOI.

I 3acTocyBaHHS MacnsHO- 1 BukopucTtoByBaTn NPMpPOaHY
ankigHoi apbu Ha OCHOBI BEHTUAAL,IO, BiOKPUBLUN OBepi i
PO34YMHHMKA B OMALLIHIX BiKHa 415 pO3pigXeHHs napis
ymoBax (Fpynu Ai B) PO34YMHHUKA.

Il | 3acTocyBaHHSA KneiB Ha OCHOBI BukopucTtoByBaTtn NpMpOaHy
PO3YMHHUKIB NPV YKNaaaHHi BEHTUASAL,IO, BiOKPUBLUW OBEPI i
nignoru; BikHa. [JooaTtkoBo
Po34nHHUKN rpynu A 1 BUKOPWCTOBYBATUN BEHTUNATOPU /
Po34nHHUKN rpynun B 1-2 | noBiTpoOAyBKU.

IV | Opykapcbki pobotn — 3abe3neunTn XopoLly 3arasnbHy
nepiognyHUn npolec BeHTMNAUjl0. Po3TawyBaTtn
HeBenukoro obcsary MiCLEeBY BUTSIXXKY Haf,
Po34nHHUKM rpyn Ai B 1-2 | ycTaHOBKamu, e Le MOX/MBO.

\Y Lpykapcbki po6oTn — NOCTIlHI, MicueBa BUTSI)XHa BEHTUNSALLA,

y BENMKMX obcarax po3TalloBaHa Haf, yCTaHOBKaMu.
Po34nHHuKNM rpyn Ai B 2

VI | 3anoBHEHHS i CNOPOXHEHHS BioBoanTu BUTICHEHE NOBITPS B
€MHOCTEN NPOMIXKHOIo pesepByap 415 36epiraHHs.
36epiraHHs; MpoBoanTn poboTK NO
PosunHHuKM rpyn Ai B 2-3 | 3anoOBHEHHIO, BUKOPNCTOBYIOHN
Po3ynHHukm rpynu C 3-4 | BUTSXKHY BEHTUAALIO.

VIl | 3anoBHeHHs1 6apabaHa; PosmiltyBaTt MicLLEBY BUTSKHY
Po34nHHuKkn rpyn Ai B 2 BEHTUNALLIIO 9K MOXHa 6amxye oo
Po34nHHuku rpynu C 3 BEPXHbOI YacTUHW HapabaHa.

VIl | BupobHuuTBo npoaykuii BukopucTtoByBaTtn MicLeBy
Po34nHHuKM rpyn Ai B 2 BUTSKHY BEHTUJIALLIIO.

IX | dapbyBaHHSA PO3NUIEHHAM 3abe3neynTn kabiHy oS CYLUiHHSA
Po34nHHuKknM rpyn Ai B 1-2 | pocTaTHLOro Po3Mipy, LWo6

BMiCTUTW BCe 0bnagHaHHs.

X | MapoBa BaHHa AN 3HEXUPEHHS 3abe3neynTn BaHHY BUTSAXKOIO.

Po3ynHHuKmM rpyn Ai B 2-3 | Makc. obMexuTH Lo onepadito.
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OOOATOK 2. MEPEJIIK NMUTAHb OJ1I9 CAMOCTIUHOI
PO3POBKHA 3AXOoAIB wonao niaABULLEHHSA
PECYPCOE®DEKTUBHOCTI

Llein koHTponbHWiAi nepenik nutaHb no PEYB pgna camoouiHku 0OyB
PO3p06AEeHUIN Ha OCHOBI iICHYIOUMX KEPIBHULTB Ta iIHCTPYMEHTIB, BKJIIOYAOUU:

e OHIOO i IOHETI (2010). PRE-SME - lMpocyBaHHA
pecypcoedeKTUBHOCTI Ha Manux i cepepHix nignpnemcTeax - KnweHbKOBUIA
[OBIHVK 3 BUPOOHMYOr0 HaBYaHHS.

e OHIZO (2006). IHCTpyMEHT 3 BinblU YUCTOro BUPOOHULITBA.
e OECP (2012). IHCTpYMEHT 3 eKONOriyHO paLioHanbHOro BUPOOHULITBA.

e Sustainable Business Associates (2004). HanexHe yTpuMaHHS
poboyoro Mmicusi. EdekTvBHa OisiNbHICTE 3 OXOPOHW HABKOJINLLIHLOIO
cepepnoBuLLa.

e Cxema npupOOOKOPUCTYBAHHA  Ta  ayaAuTy  HaBKOJIMLLHLOIO
cepeposula (EMAS) (2004). IHCTPpYMEHT 3 eHeproedekTUBHOCTI s Manux
i cepeHix NignpuemMcTs.

e Bwuwa npodecinna wkona basena (FHBB) (2007). Ekcnpec-aHanis 3
Oinbll YNCTOro BUPOOHMUTBA. |HCTUTYT €KOJIOriYHOro MignpPUEMHULTBA.
YHiBepcuTET NpuknagHux Hayk lMiBHivHO-3axigHoi LUBenuapii.

Tabnuusa 42.1. HanexHe yTpuMaHHS po60o4oro micus

3abe3ne4YeHHs HaJIeXXHUX YMOB Ha .
3axoaun ans nepesBipku

po6oUnx Micusax
36epiratn YMCTOTY POoBOUMX MicUpb

MigTpyMyBaTy HanexHWn KOHTPOJSb Hapg,
3anacamu

HaBuyaHHsi  nepcoHany  onTUMasbHUM
MeToaam nNpudnpaHHs
lMnaHyBatn  perynspHi  NpodinakTUyHi
PEMOHTU obagHaHHSA
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3abe3ne4yeHHs HaneXHUX YMOB Ha

. 3axoau ans nepesBipku
pooGouUnx Micuax

YCYyHYTU BCi BUTOKM B TEXHONOMIYHUX
cmcTemMax

MiHimMi3yBaTV YTBOPEHHS Bigxoais

3abe3neunTn HanexHe MapKyBaHHS BCiX
CUPOBUHHMX  MaTepianiB i  roToBoOi
npoaykuii

3abesneuntn  36epiraHHa  maTtepianis
nobnuay Big Micup X BUKOPUCTAHHSA i
3BECTU [0 MIHIMYMY KiNIbKiCTb MPOMIKHNX
onepawin

Tabauysa [2.2. EpekTBHE BUKOPUCTaHHS eHeprii

3axoam 3 eKOHOMIT eHeprii 3axoau ans nepeBipku

BukopwucrtosyBatu aBTOMaTN30BaHi
cucTeMun BUpoOHMLTBA

3HU3NTKN BTPaTW €NEKTPUYHOT CUCTEMU

BcTaHOBUTU onTUManbHUI pexnm poboTu
obnagHaHHs

3aiicHioBaTK Tensnoisonsuilo OyaiBenb i
yCTaTKyBaHHS

MoctynoBo abo Bigpasy nepentn Bif
3acTapinoro obnagHaHHa Ta BUPOOHUYMX
NiHIM 00 cyyacHUX eHeproabepiraymx
NiHIn

BcTtaHoBUTH eHeproabepiratoye
OCBITNIeHHSA Ta iHWe obnagHaHHSA

MigTpymyBaTn obnagHaHHsA B
MaKkCHMasibHO CMpaBHOMY CTaHi

BukopucToByBaTM anbTepHaTUBHI  BinbLu

YUCTiI BUANM nanmea
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Tabsnysa [2.3. EpekTBHE BUKOPUCTaHHS KOTJ/IIB Ta Harpirtoi
Boaun

3axoaun pnsa
nepesBipku

3axoam 3 eKOHOMIT eHeprii

MigTpymyBaTM  onNTUManbHUN  KOoeiuieHT
3ropsiHHA B KOTNax

BukopuctoByBaTM  yCTAaHOBKM  KOT/IB i3
MakCUMasnbHO ePEKTUBHUM 3aBaAHTAXEHHAM
Bigknioyatn yacTuHM TpybonpoBOAiB, WO He
BUKOPWUCTOBYIOTLCS

BukopucTtoByBaTu Tenno, WO BiOXoaUTb OIS
nonepenHbOro HarpiBy XXMBWUbHOI BOOU
BigpemoHTyBaTM abo 3aMiHWTKM MopYyLLUEHY
Tennoisonsauio

MiHimidyBaT  BTpatu i3 TEXHONOrMYHUX
pesepByapiB

MOBTOPHO BUKOPUCTOBYBATU KOHAEHCAT

Ta6bsnuysa [2.4. BukopucraHHs Tennia

3axoan 3 eKoOHOMIi eHeprii \ 3axoau ons nepeBipku
BukopuctoByBatn  OnasieHHs  TiflbKu B

NPUMILLIEHHSX, Oe Le HeobXiaHo
MiHimidyBaTn BTpaty TENIOro NOBITPS

Po3ginntn onantoBanbHi i HeonantoBaHi 30HWU,
BMKOPUCTOBYBaTW  ABepi, WO  LWBKOKO
3aKpmBalTbCH, i MOBITPSHI LLNIO3N

3oincHnTK i3onsauito Bcix Tpyb (3 rapsiyoio
BOAOIO, MNapolo i KOHAeHcaToMm), dnaHuiB,
KnanaHiB i T.A,.

3HATM abo 3arnyLwmT BCi HEBUKOPUCTOBYBAHI
TpybonpoBoau i TYNWKOBI BigBoamn
BigpemoHTyBatTM  BCi  CTUKW,  MaHXeTH,
KnanaHuv ons sanobiraHHa BUTOKIB
BukopucToByBaTu Tenno, WO BigXoAnTb AN
onaneHHs.
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Ta6bnuusa [j2.5. BukopuctaHHs BigxoAiB Ta BigHOBJIIOBaHNX

a)kepesn eHeprii

3axoau 3 eKOHOMII pecypciB

EHepria

3axoau onga nepeBipku

PerynioBatn KinbkiCTb  BXiQHOi CUPOBUHU Ta
KOHTPOOBaTU AKICTb Ha BCiX eTanax npoLecy

3MIHUTN CUPOBUHY HA MEHLL TOKCUYHY

MokpawyBaTh AKICTb KiHLEBOI NPOayKLUiT

MepeBipsaTn GanaHc BUXIAHUX MaTepianis

BuUBY4MTU nNUTaHHS MPO ChifbHE BUPOBHULITBO
eneKTpMYHOI Ta TENNOBOI eHeprii

BukopucToByBaTI BigHOBOBaHI Jkepena eHeprii

MepeBipuTK BCi eTann Npouecy i BCTaHOBUTU, Ae
BTpPa4yaeTbCs CUPOBUHA

BukopucTtoByBati aBTOMaTUYHI CcUCTEMWU nojadi
ONa MiHiMisauii BTpaT

Pospobutn OGaxaHi napameTpu npouecy Ans
3abe3neyeHHst OTPUMaHHS SKICHOT NpoayKLii

BukopucToByBaTM  BiOXxoOW — MOBTOPHO  Ansd
OTPUMaHHSA KOPUCHUX MPOAYKTIB

BukopucTtoByBatn BigXoaM 3 iHWWX rany3en B
AKOCTi CUPOBUHU

MnaHyBatn YyTBOPEHHS BIOXOAIB ONS 3HUXEHHS
MiKOBMX HABaHTaXXEHb HAa OYUCHI Cropyan

BinokpemnioBaTtu Bigxoawn, npuoaTHi onsa
MOBTOPHOIo BUKOPUCTaHHS i nepepobkun

BipokpemnioBatn 6ioHepO34nHHI TBEpAi Biaxooun Ta
3gaBatu ix ans nepepodkun

He BukopucToByBaTM TPAHCMOPTHIi 3acobu 3
BUCOKNM PIiBHEM LUKIAJIMBUX BUKNAIB

Buknaun B atmocdepy

MigpaxyeaTun 3aranbHi BUKUAN NAPHUKOBUX rasis

MpoBoanTn 3amipyn BUKMAIB B artMocdepy i3
OUMOBUX TPYO

BctaHoBUTM B AMMOBUX Tpybax cuctemun njis
YNOBNOBAHHSA NUIY/OUMY

BcTtaHOBMTM cucTeMn pereHepauii  eHeprii y
BUTSKHUX TPyDOax
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Tabnuusa 42.6. ExkoHomiss Boan

3axoau 3 eKOHOMIi eHeprii
BCTaHOBUTU  NIYUABHUKM  HA  BUPOBHUYMX
finsiHkax i B agMiHicTpaTUBHUX OyAiBnsx

\ 3axoau ons nepeBipku

BumiptoBaTn 3aranbHe BOOOCMOXMBAHHS i3
p036K1BKOIO 3a AXepenamu

BcTtaHOBUTU  CYONiYMABHUKM B OCHOBHUX
npouecax i Ha o6nagHaHHI ons BUMIpIOBaHHS
BOZLOCMOXMBAHHSA

BcTaHoBUTM cucTeMY peumpkynsauii Bogu

BuBuntun MPUYUHN NigBULLLEHHS
BOJOCMOXWUBAHHSA

BcTaHoBUTM obnagHaHHSA Ansi aBTOMaTUYHOI
MUK

3MEeHLUEHHS BOAOCMOXNBAHHS
MpoBOAMTN [HCTPYKTaX €eKOHOMIii BoOAWN i
MiHiIMi3yBaTVn BTpaT BOAU

3axoau Ans nepeBipkn

BcTtaHOBUTM Ha wWwnaHrax nepekpuBatoyi
KnanaHu i posnuioBasibHi  Hacagku 3
PEryntOBaHHAM

BctaHoBUTKM Talimepu ansi  oOMeXeHHsI
BUTpaTu BOAMU

EdekTnBHE BUKOPUCTaHHS BOOU
MiHimi3yBaTK 3aCTOCYBaHHA MUIOYMX 3aCO0IB

3axoau ons nepesipku \

YOockoHannTn npucTpoi BiACTINHMKIB Ta BaH
3aHYpPEHHA Ta NOJIOCKaHHA

®dinbTpyBaTN | BUKOPMCTOBYBATM MOBTOPHO
BOAY, LLLO BUKOPUCTOBYETHCS O OHULLLEHHS,
abo TexHiYyHy Boay

MOBTOPHO BMKOPUCTOBYBATU OXONOAXYIOHY
BOAY AJ11 iHLUMX Linen

BcTaHOBUTM cnucTeMmn 360py AOLLOBOI BOAM
OuuLLEHHS | BUAANEHHS CTIYHUX BOA,
BcTtaHOBUTM  BOOOOYMCHI  YCTaHOBKM  Ans

OYULLEHHSI CTIYHUX BOJ,

3axoau ons nepesipku \

CTiyHi BOOM nicns OYMNLLEHHS
BUKOPUCTOBYIOTbCS ons TEeXHOJOTYHUX
npoLEeciB




AOAATOK 3. KOPUCHI PECYPCHU
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UNIDO, UNEP (2010). Enterprise-Level Indicator for resource productivity
and pollution Intensity. A Primer for Small and Medium-Sized Enterprises.

https://www.unido.org/fileadmin/user_media/Services/Green_Industry/Enterprise_L
evel_Indicators_for_Resource_Productivity_and_Pollution_Intensity.pdf

UNIDO Green Industry (2011).Policies for supporting Green Industry
https://www.unido.org/fileadmin/user_media/Services/Green_Industry/web_policie
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ontent/uploads/2013/05/Green_Industry_Initiative.pdf

UNIDO (2011). Green industry initiative for sustainable Industrial
Development.
http://apki.net/wp-content/uploads/2012/06/UNIDO-Green-Industry-Initiative-for-
Sustainable-Industrial-Development.pdf

PRE-SME - Promoting Resource Efficiency in Small & Medium Sized
Enterprises Industrial training handbook.
http://www.unep.org/pdf/PRE-SME_handbook_2010.pdf

EaP GREEN (2015). Exonorizauia manux Ta cepepHix MignpueMCTB:
[MociBHMK Mo IHCTPYMEeHTax NPUPOLA0OXOPOHHOT NONITUKK A5 KpaiH CxigHoro
napTtHepcTtBa €C.
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http://www.unep.org/annualreport/2014/ru/resource-efficiency.html
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LleHtpn i nporpamu PEYB piloTb  y  BCiX  KpaiHax-y4aCcHUUSAX
LEeMOHCTpaL,iiHoro KomrnoHeHTa nporpamu EaP GREEN:

AsepbarigxaH
Binopycb
BipmeHis
[pysia
Monposa
YKpaiHa

BncnoBnemMo BAAYHICTE MiANPMEMCTBAM MOJIOYHOI ranysi, §ki B3aau
yyacTb Y AEMOHCTpPALiiHOMY KOMMOHeHTI nporpamn EaP GREEN. PesynbTtatn
NPOBEAEHUX Y LMX OpraHi3auisx OLIHOK CTaln LiHHAM BHECKOM Y NiarOoTOBKY
JoBigHuKa.

Ha

obknagnHui  upboro  JloBigHWMKa  BUKOPUCTaHI  300paxeHHs 3

https://pixabay.com



AoBiaHNK 3 pecypcoedeKTUBHOro Ta YNCToro
BUPOOHMLUTBA: MOBOMAXKEHHS 3 XiMIYHHUMMU
pevyoBMHAMM, LLO MICTATb JIETKI OPraHidHi Crosyku

My6nikauis nigrotoBneHa B pamMmkax AeMOHCTPALLMHOrO KOMMOHEHTY
«PecypcoedekTBHE Ta Yncte BUPOOHULITBO» NporpamMu «Ekosorisauis
EKOHOMIKM B kpaiHax CxigHoro naptHepcTBa €sponericbkoro Coto3dy» (EaP
GREEN).

Mporpama «Ekonorisajis ekoHOMikn B KpaiHax CxigHOro napTHepcTea
€sponelicbkoro Cotody» (EaP GREEN) noknukana nigTpumaTn nepexia
wecTtun kpaiH CxigHoro napTHepcTtBa EC (AsepbaiimxaHy, binopyci, BipmeHii,
I'pysii, MongoBu Ta YkpaiHu) Ha «3eneHy» MOAENb PO3BUTKY EKOHOMIKM.
®dinaHcyBaHHsA nporpamu EaP GREEN 3gjlicHI0eTbC EBPONEiCbKUM
Co1030M 32 CMifIbHOI y4acTi YOTUPBLOX MiXXKHAPOOHUX OpraHi3aLin:
€Bponencbkoi ekoHOMiIYHOI komicii OOH (EEK OOH), OpraHizauii 3
€KOHOMIYHOro crniBpob6iTHMLUTBA Ta po3BuTky (OECP), OOH HaBkonuLiHE
cepepnosuiie (KOHEM) Ta Opranizauii O6’egHaHnx Hauiii 3 npoMncnoBoro
po3suTky (FOHIAO). JoaaTkoBa diHaHCOBa NiATPUMKA 34iNCHIOETLCS
ABCTpIiCbkMM BGaHKOM po3BUTKY i Ypaaom Pecnybniku CrnoBeHis.

ABCTPINCbKIMIA GaHK PO3BUTKY Ypsagn Pecnybniku CnoBeHist

WwWWw.green-economies-eap.org
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