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«H gykpton tng dtbaktopikng dtatptBrg amo tnv Avwtatn ZxoAn Xnuikwv Mnxavikwyv tou
E.M.[MoAuteyveiou dev umobdnAwvet amoboyr Twv yvwuwv tou ouyypapea. (N. 5343/1932, ‘Apdpo 202)»



Euxaplotieg
H ekmovnon tg Sibaktopikng dtatpBng eival pia evdladépouoa kot Snuloupylkn dtadikaoia, wotdoo o€
TLOAAEG TIEPUTTWOELG UIopel var amodexTel apkeTd emimovn kal mepimAokn. AloBdvopat Aowndv To XpEog va
EUXOPLOTHOW TOUG avBpwrouc, xwpig tn otnplen Kat tn BonBela Twv omoiwv n oAokARpwaor Ttng Ba ATav
aduvarn.

Apxk@d, Ba nBeha va eskdppdow TIC MO BepuéG pou euxoplotieg otov emiBAémovra kaBnynt EMMN k.
lepaotpo Aupmepdro. OL YWWOELG, N EMLOTNLOVIKY Tou kaBodnynaon, To KPLTAPLO TOU Kal ol GUUBOUAEC Tou
kaB’ 6An tn Sldpkela TNG EKTTOVNONG TNG SLOAKTOPLKAG HoU SLatpLBrg ATV AVEKTIUNTEG EVW N CUVOALKI TOU
umooTNpLEN Ta teAeutaia xpovia pe Bondnoav va e€eAixbw w¢ emiothpovag, emayyeApatiog kol avepwroc.

Qa nBela emiong va euyaplotnow tov kabnynt EMIM k. Amoctolo BAuocidn kal tov kabnyntr Tou
MoAuteyveiou Kpntng k. NikoAao Kaloyepdkn Twv omoiwv n cuvelodopad Kal oL EMLOTNUOVIKEG GUBOUAEG
urnpéav mMoAUTIUEG o€ OAN TN SLapkela TNG SlatplPig pou.

ISlaitepa, emiong, eUXAPLOTW TA UTTOAOUTA HUEAN TNG EMTAPEAOUC EEETACTIKAG HOU €MLTPOMNG: Tov Kabnyntn
EMMN k. Iwtipn TolBAn, tnv kadnyntpta EMM ka. EppavouéAla Pepouvtdkn, tov kaBnyntrn Tou
Maverotnuiov Mepalwg K. AnuAten 2dnpd Kat tov kabnyntr tou Mavemiotnuiov Matpwyv K. AnuATpLo
Bayevd yLa TNV TLK TTOU HOU £KOVAV VA GUETACYOUV 0TNV KPion TNG SL8aKTopLKAG pLou SLatptPAc.

Oepuég euyxaplotieg BEAw emiong va ekdpdow otn Ap. Kwvotavtiva MamadomovAou, oto Ap. Mdvvn
MuixaAomoudo, Ap. Anuntpn MaBlouddkn kat Ap. Nwpyo AUTPA, KOl GUVOALKA TNV EPEUVNTIKA OpAda Tou
epyootnpiou Opyavikng XnuLkng TexvoAoylag, yla TV UTIOOTAPLEN TIOU LoV Tapeiyav.

Ag Ba pmopouoa va napaleiPpw toug mpomTuxlakoug dottnTéG: BaolAkry Povtoylavvn, Maopiva Zodpa Kat
Oodwpn Nnowtdkn Xwpi¢ tnv kadnuepwvr) SouAeld twv omoiwv Ba Atav aduvatn n Siefaywyn Twv
TELPAPATWY KAL N TIOPAYWYH TOU HEYAAOU OYKOU TWV TIELPAUOTIKWY OTTOTEAECUATWV.

AUTO To TafidL oTnV yvwon dev Ba ixe EeKVAOEL XWPLE TNV EUMPAKTN UTIOOTNPLEN O TOUG EpY0dOTEC HOoU,
Tov K. lNavvn MoAuyxpovomouAo kat Ttnv ko Nwta MoAuypovomoUAou. OAal autd Ta Xpovia Hou Ttapeixav
QITAOXEPA TOUG AMOPALTNTOUC TTOPOUG KaL TNV KATAVONON yLa TV Kmovnon tng Statppng pou. Quoitka dev
prmopw va mopoAeiPw tnv cuvelodhopd tou K. Aeutépn XaAapdkn KAl TOU TPOIOTAUEVOU LOU ATOOTOAN
KopkoAn YrmevBuvou Epyactnpiou tng POLYECO A.E., oL omoiol pe gumiotelOnkav Kal e TTPoLTpeav va
oUMBAMwW otov Topéa TnG Slaxeiplong amoPfAntwv. ldlaitepa otov AmootoAn KopkoAnl 6o nbsha va
eKPPAoW TLG BEPLEC EUXOPLOTIEG LOU YLOTL OAQ QLUTA TA XPOVLA [LE UTIOOTN PLEE EUTIPOKTAL TIOPEXOVTAG OV TLG
UTLOSOUEC KOl TO TIPOCWITILKO TOU £pyaaTnpiou, oAU Xpovo Kal oA umtopovh!

e OAN TNV TOPEia QUTWV TWV XPOVWV €elXa TNV UTIOOTAPLEN TwWV OUVASEAGWV HOU €VTOC KOl EKTOG
€pyaotnpiou, TOU PE AKOUYOV UTIOLMOVETIKA Kot e BonBoloav kabnuepvd oe 0,TL xpelaldpouv. Oa nbela
va ekdpAow TNV eKTipnon Hou otoug Xipo ZapPBavidn, Anuntpn Tnviokod, HAla ABpapiko, mUpo Mamadnua
Kal XtavpolAa KaBolpn mou pou mopeixav xwpic SgUtepn okEPn TIG YWWOELG TOUC, TLC CUUPBOUAEC TOUC KoL
TOV XPOVO TOUC.

MoAAG euxaplotw Kal Badld euyvwpoouvn Ba ABsha va ekppdow otov cuvadeldo pou Mavvn Zapkada,
XwpLg TV mapouasia Tou onoiou Ba ntav aduvvatn n oAokAnpwon tng Statpifng. O Mavvng Atav SimAa pou
yla va e aKOUEL KAl va. UE OUMPBOUAEUEL TIG KAAEG KAl KAKEG HOU HEPEG. ‘HTav SimAa pou mpoodépovtag
adeldwe ToV MPOCWTTKO TOU XPOVO OTO OTHGCLUO TNG TELPAUATIKAC cuvdeopoAoyiag Tou KAkoypddou Kalt
Kata tn Slapkela tng ocuyypadng tng Statpfnc.



TéNog, Ba NBela va ekPppdow TNV EUYVWHOCUVN KOL TNV OYATn HOoU oToug SIKoUg Hou avBpwroug, Toug
diAoug Kal TNV OLKOYEVELX HOU TIOU NTAV TAVIO TIAPOVIEC vo HE BonBoulv, va pe akolV Kal va e
evBapplvouv. Xwpig autouc dev Ba eiya katadEpel Timota. Toug ayarmw moAU!






[epiAnym

Ta 6lebvy ox€dla Spaong ywo Tn METABacn o PO TIEPLOCOTEPO KUKALKK OLKOVOpLla TipoPAEMOUV TnV
avaAnyn &paong oe O0An tn Sldpkela Tou KUKAOU Twn¢ €vOg TPOIOVIOG, amd TNV TMopoaywyn HEXPL TN
Snuiloupyila ayopwv yla dsutepoyeveic mpwteg UAeG. H Staxeipion amoPAntwv amoteAel évav amd Ttoug
KUPLOUG TOHELG OTOUC Omoloug amattouvtol Kal givol ebLKTEG MepAlTEPW PEATIWOELS TOOO WG TIPOG TNV
evioxuon tng anoduyng dnuoupyiag amofANTWY Kal TNV EMAVAXPNOLUOTIOINCN TOUG, 000 KAl WG TPOG KN
OUMBOTIKEC TEXVLKEC OIVAKTNONG EVEPYELOC KOL TIPWTWV UAwv. OL kateuBuvthpleg odnyiec Eupwmaikwy Kal
SLleBvwVY dopéwv emikevIipwvovtal otn PeATiwon TG AmMoSoTIKOTNTAG TwV MOPwWV, othv aflomoincn Twv
AOBAATWY WG AVAKUKAWGCLLWY TIOPWVY KoL 0TAV TIPOOTACLA TNG avBpwrvng uyeiag kal tou TepLBAAAovVTOG.
Emopévwe, to emikevtpo g dlaxeiplong emikivbuvwy amofAntwy petatomiletal anod g pebodoug peiwong,
enefepyaociog kot TeAknG SLaBeong mPog TNV avakUKAWGN, TNV AVAKTNGCN eVEPYeLag Kal tn BeAtiwon tng
amnodotikoTnTag Twv LEBOdwv enetepyaoiag kal dtabeong.

Y& Blopnxavieg pe P NAEC evepyELaKEC amaltioeLg, N LEBodog TnG cuvamotéppwonc meptAapBAavel Th xpron
armoPAATwY OTIG Slepyacieg mapaywyng, HUE OKOTIO TNV AVAKTNGON TOPWV KAl EVEPYELOC, UTTOKABOLOTWVTAG
HUEPOC TWV QMALTOEWY OE CUMUPBATIKA KaUOoLUa Kal PWTeG VAEC. Ta amoBANTa MOU XpNOLUOTIOLoUVTAL OTNY
ouvarnotedppwon ovopdlovral eVOANOKTIKA Kalolpo A/kal eVOAANOKTIKEG TiPwTeC UAeg (AFR — Alternative
Fuels and Raw Materials). Avtutpoowmneutikd mapddelypo omoteAel n aflomoinon amoPAATwY OTOUC
KALBavouc towevtoBlopnyaviac. H péBodocg autn eival cUpdwvn Pe T Blwolun avamtuén, amoteAel pia
nieplBaAlovtika opBn emAoyr avaktnong Kot Baoiletol oTig apxEG TNG BLOUNXAVLKAC OLKOAoyiag, oTOX0C TNG
omnolag eival ta anofAnta piog Blopnyaviag va amoteAécouv mpwtn UAN yLo TV KAAU PN TwV avaykwv aAAng
Blopnxaviog.

Jtnv Eupwmnaikn Evwon €xouv ekdoBel O8nyieg, Kavoviopol kat Eyxelpidia BéAtiotwy AloBéoipwy TexViKwV
Slvovtag tepdotia éudacn oe Bfpata mpoAnPng Kol mpootoociag tNg avBpwrivng uyeslag Kal Tou
neptBarloviog, kaBwg kot otnv MPOAnPn atuxnuatwyv. OuL egéouclodotnuéveg estalpeieg Slaxeiplong
amoPAnTwy untoxpeolvTaL va tnpouv Sladikaaoieg yia tnv acdadn diaxeiplon kat eme€epyacia toug. QoToO00,
n enefepyaocia SlapopeTikWY Kol aotabwv PEURATWY amoPANTwV ot cuvduaouo He Tov pn opBo
XOPOKTNPLOMO Toug, Snuloupyel Intipata, otnv mAsloPnoia Twv MeEPUTTWOEWV AOYyw UN CUUBATOTNTAG Ko
avtdpaouotntag. 2tn BiBAloypadia, ot Plopnyaviec Siaxeipiong amofAntwv Bewpoulvtal amd TG Lo
ETUPPETIELG OE ATUXNMOTA, HE TILO CUXVO KIVOUVO QUTOV TNG TTUPKOYLAG.

H mapovoa didaktoptkn SLaTpLPry CTOXEVEL OTNV AVATTUEN EVOG MPWTOKOAAOU EAEYXOU ETMKIVEUVOTNTOG TWV
amoPAATWY WG TPOC TNV aUTOBEpUavon, TNV avIOPACLUOTNTA TOUG Ot emodr HE vePO Kal USATIKA
StalUpata HCl, CH;COOH kat NaOH ouykévtpwong 1 M kal tTnv cuvakoAouBn mapayopsvn moodtnta
agplwv. Ma tnv enitevén Tou MAPANAVW OTOXOU HEAETHONKE N cupnepldpopd 60 BLOUNXAVLKWY KOL QOTIKWY
anopANTWV.

Ta Baolkd otolyeia mpwrtotumiog tng mapovoag dtdaktoptkng Statplprg cuvolilovral ota €€G:

v' Ektipnon tn¢ autoBéppavong amoPAATWY Kol CUCKETION OTOTEAEOUATOC HWE TNV KATAXWPELOH TOUC
oUpdwva pe Tov Eupwrnaikd Katdloyo AroBARTwv.

v' EKTiUNoN TNG ovTISpaotpotnTas Twy anoPAATWyY otav autd épxovtal o emadr pe udatikd Stolvpota
Sltadopetikwy pH.



v" Avartuén Kowotopou TPWTOKOANOU Yo ToV EAEYXO TNC ETUKLVSLVOTNTAC TWV OIOBAATWY WE TTPOG TG
enukivbuveg 1610tnteg HP3: EUAekto kal HP12: ExkAuon aepiovu ofsiag toéikotntag. Qg mpog tnv HP3
eA€éyxovtal To AUTOBEPUALVOEVA OTEPEA KOL OL OUGLEC TTOU avTLOPOUV LIE TO VEPO TapayovTtac eVdAEKTA
aépla. Ta eupAuata TG ehAPUOYNACS TOU TPWTOKOAAOU UIOPOUV Vo XPNOLOTOoLNB0oUV yLa TNV MEPALTEPW
taflvounon Twv anoPAntwv pe Baon tnv kelpevn vopoBeaoia, kabwg katl va Asltoupyroouv we mbava
TIOLOTIKA KpLThpLla armodoxng Twv amoBARTwyY os povadeg Slaxeiplong anofAntwy.

v' Aflomoinon Twv MEWPOPOTIKWY SeSopévwy yla th Snuoupyia, yio ipwtn ¢opd, pog Baong Sedopévwy
HE TNV EMLKIVOUVOTNTA TWV AMOBANTWY WG ITPOG TNV AUTOBEPAVON KL TNV aVTLSpaCLLOTNTOG TOUG.

v Edappoyr] neBdSou ekTOMIONG UYPOU yLoL TOV TTOGOTLKO TIPOCSLOPLORO EKAUOUEVWY aeEpiwv amod Tty
QVAUELEN BLOUNXOVIKWY KOL AOTIKWV amoBANTWVY pe uSaTIKA HEaa.

H melpapatikn epyaocia xwpiletal o tpla otadia:

> 2T0 MPWTO OTASL0 MPAyHOTOTOoLONKE 0 BACIKOG XAPAKTNPLOUOC TWV amoBANTwWY Kal n Katnyoplomoinon
TOUG WG EVOAAOKTIKA KOUOLUA KAl EVAANAKTIKEG TIPWTEG UAEC.

» 310 &eltepo otadlo akolouBnos €heyxog tnG autoBéppavong tTwv amoPAntwyv. O mPoodloplopog TG
e€wBepung amoolvBeong tou Seiypartog Baoiletal otn dokip UN N.4, 6mou to andPAnto ektiBetal o
Bepud aépa otoug 140 °C oe cupudTvo KUBLKO detypatodopéa Staotacswv 100 mm. H GUYKEKPLUEVN
TeEXVIKN BewpnBbnke n mAfov KAtdAANAn Adyw tng ebappoyng TNG KAtd TNV Ttaflvounon amoBAntwy
oUpdwva pe TNV Kelpevn vopoBeoia, aAld Kot AOyw TNG amattoVUeVNG TocoTnToC SelyaTog KATtd Thv
avdAuon. ITnv CUYKEKPLLEVN TEXVIKA xpnotporotolvtal 1000 cm? Seilypotoc otav o GAAEC BepULkEG
pebodoug avaiuong xpnolpomnololvtol Palec oe eminedo mg YEYOVOC TIOU UMOPEL va TIEPLOPIOEL TNV
QVTUTPOCWIEUTIKOTNTO TwV Oelypdtwy. EmutpdoBeta, ota oautoBepuatvopeva omopAnto  €ywve
TPOOTABEL €UPECNG TIAPAYOVIWV TIOU MMOPOUV val XpnolpomolnBouv wg O&eikteg mpoBAedng
autoBépuaveong. Itn ouvéxela, SlepeuvnBOnke n emidpaocn NG BepUoKpaaciag, TNG KOKKOUETPLAG KAl TNC
uypacioc otnv autoBéppavon Twv amoPAATwy. TEAOG, 0 KUKAOG TELPOUATWY OAOKANPWONKE HE TN
MEAETN TtEPLOPLOLOU TOU PALVOUEVOU QUTOBEPAVONG e TPOoBN KN TPocB£Tou UALKOU.

> 3TO0 TPiTO PHEPOG TOU MELPAUATIKOU OXESLACUOU apXLKA EAEYXONKE N avTiSpacLUOTNTO TWV amoBARTWY. I
QUTO TO OTASLO TPAYHUATOTOLONKE OTMTIKOG €AEYXOG, TOPATNPWVIAG TNV OVILOPACLUOTNTA TWV
armoPAATWV (m.X. evOeXOUEVO TIOAUUEPLOUO, TINKTWHATOMOLNGN A Mopoywyr agpiou) Kotd tTnv enadn
TOUG pe vepod Kot udatikd Stohvpota HCl, CH;COOH kat NaOH ocuykévtpwong 1 M. Ta cuyKeKpLUEvVa
Mepapata npaypatonoldnkav oe ¢pLaAidia tumou serum vials twv 100 ml ota omnola elwonxbnoav 5 g
Selypatog kat 50 ml uypoU péoou. Ta pLaiibia oppayilovtav pe 18ika mwpata tunou rubber stoppers
KOl He KaAUppato aAoupviou. To Tapayouevo O€PLo GUAAEyotav o€ KATAAANAEG oUPLYYEG Kol
akoAouBoUae 0 TOLOTIKOG TPOOdLOPLoOG agplwv Hy, CO, CO,, H,S, NHs, Cly kat LEL (n BaBuovounon tng
OUCKEUNC €ixe yivel pe CHq) pe dopntolc avalutég agpiwv. TENOC, LE OKOTO TOV TTOGOTIKO TPOCSLopL-
OLO TOU CUVOALKOU TOpOYOUEVOU OYyKOU aepiou, Ta avtioTolya TEPAUATA TpayUATonolionkav ot
ouotolyla amoteAoUpevn amod YyuaAlvo cwAnva oxfnuatog U mMANPpWUEVO LE OPUKTEAALO, TAWTHPA KAL L
tpilodn nAektpofava cuvdebepévn pe tov mivaka PLC (kAtkoypddoc). Ta melpdpata tng Tpitng dpaong
€ywav oe Suo Bepuokpaciec otoug 20 °C kat 35 °C Je OKOTO TNV MPOGOUoiwan TNG CUUMEPLDOPAG TWV
anoPAnTwv og TBavEG cuvOnKeg €kBeoNG ToUC.
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Télog, oto mAaiclo TNG aflomoinong TwV TEPAUATIKWY OTTOTEAEOUATWY TNG TAPOUCAS SLOAKTOPLKAG
SlatplBng, €€axbnkav XPrNoLUA CUUMEPACHOTO Yl Ta PEUHOTA TwV OMOBAATWVY Tou efetdotnkav. Ta
OMmOTEAECUATA KOL TWV SUO CELPWV UETPNOEWY AmMoSEKVUOUV OTL N emklvdéuvotnTa Twv anoPAntwv Ba
TPEMEL va. eEAEyxeTal avefapTATWG TOU TUTIOU KATOXWPELONG, KaBw amoBAnTa Le amOAUTN KATOXWELON LN
emkwvdUvou propel va eival avtoBsppalvopeva f/koat va ekAbouv gUdAekta Kat Toflkd agplo. e O,TL
adopad otnv autoBEpuavon MPOoEKUYPE OTL O UNXAVIOUOG eV €lval KOO ylo OAo Ta ouToBepUaLVOpEVDL
anépAnta. EmumAéoy, n péBodog UN N.5 test xprilel avaBewpnong, Kabwg mapayovies Onwe n enidpoon Tou
XPOVOU Kal tng Beppokpaociac tng avtibpaong dev cuvekTILwvTaL. TEAOC, ELOLKA CUUTIEPATUATA TIPOEKU OV
ya ta €idn twv BlopnXoviKwy SpacTnPLOTATWY TIoU €EETACTNKAV KoL Topouclalovtol avaAUTIKA otn
OUVEXELA.
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Abstract

Towards a circular economy, the International Sustainable Development Action Plans aim on the complete
life cycle of a product, from the production to the market and the development of the secondary raw
materials as postconsumer raw material. Waste management is one of the main areas in which further
feasible improvements are needed both in terms of enhancing waste avoidance and reuse, as well as in
terms of non-conventional energy recovery and raw material production. The guidelines of the European
and international bodies focus on improving resource efficiency, utilizing waste as recyclable resources and
protecting at the same time human health and the environment. Therefore, the focus of hazardous waste
management shifts from reduction, treatment and final disposal methods to recycling, energy recovery and
improving the efficiency of the treatment and disposal methods.

In industries with high energy requirements, the co-incineration method involves the application of waste in
the production processes, in order to recover resources and energy, substituting part of the requirements
for conventional fuels and raw materials. The waste used in co-incineration is called alternative fuels and / or
alternative raw materials (AFR - Alternative Fuels and Raw Materials). A representative example is the
recovery of waste in the cement kilns. This method is in line with the pillars of sustainable development.
Furthermore, co incineration is an environmentally sound recovery option and is based on the principles of
industrial ecology, which aims to make the waste of one industry a raw material to meet the needs of
another industry.

Instructions, Regulations and Manuals of Best Available Techniques have been issued in the European Union

with a strong emphasis on the of human health and the environment, as well as the prevention of accidents.
Authorized waste management companies are required to follow procedures for their safe management and
treatment. However, the treatment of different waste streams in combination with their problematic
characteristics, generate problems, in the majority of cases due to incompatibility and possible reactivity. In
the literature, waste management industries are considered to be among the most prone to accidents, with
the most common risk being that of fire. The present thesis aims at the development of a waste hazards
control protocol for self-heating, reactivity in contact with water and 1M HCI, CH3COOH and NaOH solutions
and the consequent amount of gases released. To achieve the above goal, the behavior of 60 industrial and
municipal wastes was assessed. The main elements of originality of this doctoral dissertation are
summarized as follows:

v’ Evaluation of waste ability of self-heating and correlation of the results with their registration
according to the European Waste Catalogue.

v" Evaluation of the reactivity of the wastes when they are coming in contact with aqueous solutions in
different pH.

v" Development of an innovative protocol for the control of hazardous waste with respect to hazardous
properties HP3: Flammable and HP12: Acute toxicity gas release. For HP3 it is required the analysis
of the self-heating solids and substances that react with water to release flammable gases. The
findings of the implementation of the protocol can be used for further classification of waste
according to the current legislation. Moreover, they can function as possible qualitative criteria for
the acceptance of waste in waste management facilities.

v Utilization of the experimental data for the creation, for the first time, of a database with the risk of
waste in terms of self-heating and their reactivity.
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v" Application of a liquid displacement method for the quantification of exhaust gases from the mixing

of municipal and industrial waste with aqueous media.

The experimental work was divided into three stages:

>

In the first stage, the basic characterization of the waste and its categorization as alternative fuels
and alternative raw materials took place.

In the second stage, it was evaluated the self-heating ability of the waste. The determination of the
exothermic decomposition of the sample is based on the UN N.4 test, where the waste is exposed to
hot air at 140°C in a 100 mm cubic sampler. This technique was considered the most appropriate
due to its application during the classification of waste according to the current legislation but also
due to the required amount of sample during the analysis. In this method 1000 cm? of sample is used
when in other thermal methods of analysis the required mass is in the mg range something that can
limit the representativeness of the samples. In addition, an attempt was made to identify indicators
in self-heating waste that can help on predicting the self-heating. Moreover, the effect of
temperature, granulometry and humidity on the self-heating of the waste was investigated. Finally,
the experiments were completed with the study of different material and their ability to mitigate the
self-heating problem.

In the third part of the experiments, the reactivity of the waste was initially tested. At this stage a
visual inspection was performed, observing the reactivity of the waste (i.e. possible polymerization,
gelling or gas production) upon contact with water and 1M HCL, CH;COOH and NaOH solutions. The
specific experiments were performed in 100ml serum vials in which 5 g of sample and 50 ml of liquid
medium were introduced. The vials were sealed with special rubber stoppers and aluminum caps.
The produced gas was collected in suitable syringes followed by the qualitative determination of H,,
CO, CO,, H3S, NH3, Cl; and LEL gases (the device was calibrated with CH4) with portable gas analyzers.
Finally, in order to quantify the total volume of gas produced, the respective experiments were
performed by an array consisting of a U-shaped glass tube filled with mineral oil, a float and a three-
way solenoid valve connected to the PLC panel. The third phase of the experiments were performed
at 20°C and 35°C in order to simulate the behavior of the waste under possible natural exposure
conditions.

Finally, in the context of utilizing the experimental results of the present doctoral thesis, useful conclusions

were drawn for the waste streams examined. The results of both series of measurements prove that the

hazardousness of the waste should be controlled regardless of the type of registration, as waste with an

absolute non-hazardous registration can be self-heating or /and emit flammable and toxic gases. Regarding

self-heating, it was shown that the mechanism of self-heating is not the same for all self-heating waste. In

addition, the UN N.5 test method needs revision, since factors such as the effect of reaction time and

temperature are not taken into account. Finally, special conclusions were reached for particular types of

industrial activities are presented.
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KepdAaio 1. Awxxeiplon emikivbuvwy amofAntwyv kot
VOUOOETIKO TTAQLOLO

1.1 NopoBetiko [MAaioo

Y10 eninedo tng Eupwmnaikng Evwong, n odnyia 2008/98/EK amnotelel to Bacikd vouoBetikd mAaiolo yla ta
anopAnta. Na Adyoug cadrvelog, mapatibevtal cUpudwva pe TNV 0dnyla oL oplopol BACIKWY EVVOLWV TIOU
XPNOLLOTIOLOUVTAL OTO MAQLCLO TOU QVTIKELLEVOU TNG tapoloag EpYaAciog.

AnoBAnta ovopdlovtal oL OUCLEG 1) TA OVTLKEIUEVA Ta Omola 0 KATOXOG TouG amoppintel i mpotiBetal 1
umoxpeouTal va anopplet.

Napaywyoc anoBAntwv opiletal KABE MPOCWTIO TOU OMOLOU oL SpacTNPLOTNTEG TTAPAyouV anopAnta i Kabe
MPOOWTO TIOU TIPAYHOTOMOLEL gpyacieg mpoenetepyaociag, avapeléng | AA\eg oL omoieg odnyouv o€
petafolr tng duong A TG oLVBeoNG TWV AMOBANTWY AUTWV.

Awaxeipion opiletal n cuhdoyn, petadopd, avaktnon Kat dtabson anofAntwy, cUUNEPAAUBAVOUEVNG TNG
EMOMTELNG TWV EPYACLWV QUTWY, KaBwG Kal TN eMiPAePnc Twv XWPwv anoppldPng KoL TWV EVEPYELWV OTLC
oroleg mpoPailvouv oL ETIXELPNOELG TTOU EUMAEKOVTAL O€ KAOE OTASLO TWV EPYACLWV AUTWV.

Eneéepyaoia yapaktnpiletal To cUVOAO TWV €pyAcLlwv avakTtnong f Stabeong, otig omoleg mepthapfavetal n
TiposToLooia mpLv and thv avaktnon A tn 6tabeon. [1]

Emukivéuva (EA) xapaktnpilovtal ta andpAnta nmou gpdavilouv plo i mepLocoTePES armo Tig Llotnteg HP1-
HP15 mou mepypadovtol otn ouvéxeln, PBdaost tou kavoviopol 1357/2014 tng Emutpomng Kal Ttou
KavoviopoU 2017/997 tou XupPouliou, mou téBnke o edappoyr otig 5 loudiou 2018. Ot kavoviopol Tng
Eupwmnaikng Evwong epapuolovrol dpeoa ota KpAatn HéAN xwplc va petadepBoulv otnv eBvikr vopobeoia.

HP1: Ekpnktika

AmOBANTa Tou slval Lkavad pe XNULKA avtiépoon va mapdyouv agpla o TEtola Beppokpacio Kal mison Kot
oe Tétolo TaxUTNTa Wote va mpokaléoouv PAABn oto meptBdaAiov. Meplhapfdavovtol Ta TUPOTEXVIKA
anéPANTa, To AMOPANTO EKPNKTIKWY OPYAVLKWV UTIEPOEELS LWV KAl TAL EKPNKTIKA LUTOAVTLSpwvTa amoBAnta.

HP2: Oésidwtika

AMOBANTA TIOU €ival LKAVA, YEVIKA HE TNV Ttapoxr ofuyovou, va TIPOoKOAECOUV I va cupBAaAouv otnv Kalon
AAWV UAKWV.

HP3: EUpAskTa

— e0dAekta vypa amoBAnTa: uypd anoBAnTa tou £xouv onueio avadAeEng oxL mavw amno 60 °C A andPAnTa
TMETPEAQIOU E0WTEPLKNG KavonNG, etpeAaiou VTilel N ehadpwv netpedaiwv BEppavong mou €xouv onpeio
avadAeéng > 55 °C kat < 75 °C

— eUdAekTo TIUPODOPLKO UYPO KAl OTEPEQ amoOPAnTa: oTePed 1 LYpA amOBANTA OV, OKOUA KAl OE ULKPEC
TLOOOTNTEC, UIMOPOUV VA AVOPAEYOUV EVTOC TIEVTE AEMTWVY ATIO TNV ENAdN LE agpa’



— eUdAekta oteped amoOPAnTo: oteped amoPAnta mou eival dueco Suvatd va Kaolv R Ymopolv va
nipokaAéoouv 1 va cupPBalouv og avadpreén Aoyw teNc

— gUdAekta agpla anofAnta: agpla andoPfAnta nmou sivat avadAétipa otov agpa os Beppokpacia 20 °C kat
otaBepn mieon 101,3 kPa*

— amoBAnTa mou avildpouv UE To vepd: andoBAnTa ou, o emadr Ue TO VEPO, EKAUOUV eUPAEKTA aEpLa OE
enkivbuveg moootnTeg

— AaA\a eUdAekta amoPAnta: sudAekta aspoAlpata, eUPAskTa autoBepuatvopeva anofAnta, evdAekta
opyavika urepoeidila kat eVPAEKTA auToAVTLSpWVTA amopAnTa.

HP4: Epehotika — gpediouds tou dépuaroc kat opdaAuikny BAaBn

AmnoBAnTa, n edappoyn Twv onoilwv pnopet va mpokaAéoel epeBLopd Tou déppatog i odBaApLKr BAARN.
HP5: Etbikri¢ toéikotntac ota opyava-otoxyous (ETOZ)/Toéikotnta amé avappopnon

AMOBANTA OU PMopEl va TIPoKaAEoouv £L8LKA TOEIKOTNTA OTA Opyava- oTOXouG eite amo sdanaf £kBeon,
eite amno snavelAnupévn €kBeon, 1 mou pokaAolV ofeleg TOEIKEG eTdpAoEL AOyw avappodnong.

HP6: Oéciac toikotntocg

AMOBANTA MOV UMopoUV va TIPOKOAECOUV Ofeieg TOEIKEG eMOPAOTELS HEOW TPOCANYNG amod To otoua f To
86éppa, n 81a NG eLoTvonG.

HP7: Kapkivoyova

AmoBAnTa mou npokalouv Kapkivo ) auv€avouy Tn ocuxvotnTa ePdAvVIonc Kapkivou.
HP8: AlaBpwtika

ATOBANTA, N epapuoyr TwWV omoiwv pUropel va tpokaAéoel StaBpwaon Tou SEPUATOG.
HP9: MoAvouartika

AMOBANTA TIOU TIEPLEXOUV QVOEKTIKOUC ULIKPOOPYAVIOUOUC N TIG Toflveg TOUC, OL OToieg eival ywwotd n
umapxouv cofapol AdyoL va miotevetal OTL MPOoKaAoUV acBévele¢ otov AvBpwmo | o AAoug {WwVTeg
opyaviopouc.

HP10: Toéika yia tnv avanapaywyn

AmoBAnTa mou €xouv Suopeveig eMOPAOCELG yLa TN 0eE0UAALKA AelToupyla Kal TN YOVILOTNTO O €VAALKOUC
AvOpEC KAl YUVAIKES, KAOWC Kal TOELKOTNTA OTNV AVATTTUEN TWV AImoyovwv.

HP11: MetaAAaéioyova

AMoBANTa mou pmopel va mpokaAéoouv LeTAMAEN, SnAadn HovLUn HeTaBOAR OTNV TOCOTNTA I) T SON TOU
YEVETLIKOU UALKOU £VOG KUTTAPOU.

HP12: EkAUovta aépta oéeiacg Toéikotntacg
AnoBAnta mou ekAUouv aépla ofeilag tofikotntag (Oteia Tok. 1, 2 i 3) oe emadn Ue vepod 1 ofo.
HP13: Evaiodntonointika

ATMOBANTA TIOU TIEPLEXOUV WiO | TIEPLOCOTEPEG OUGCLEG OL OMOLEG ElvVaL YyVWOTO OTL £X0UV EVOLOONTOTOLNTIKEC
eMOPACELG OTO SEPUA 1} OTO OVATIVEUCTIKA Opyaval.



HP14: Owotoéika

AnopAnTa mou mapouocialouv f gival Suvatd va MOPOUCLACOUV APECO N UEAAOVTIKO KivBuvo yla éva N
TLEPLOCOTEPOUG TOWELC TOU TepIBAlAovToc.

HP15: At66Anta wkava va emibeifouv uia enikivéuvn LSLOTNTA MOU AVAPEPETAL AVWTEPW, TTOU SeV gival
aueoa UEAvHc oto apxiko andBAnto(l],[2],(3]

1.1.1 Katnyoplomoinon - KatdAoyog amoPfAntwy

To UALKA TIou pmopouv va TpokUPouv amd kamola mapoywylkn Stadikacio kal Bswpolvtal amoBAnta
oupmnepiappavovtal otov Evpwnaiké Katdhoyo AnoBAntwyv — EKA. O EKA meplapfadvel emikivéuva Kot pn
emkivbuva amopAnta Aappavovrag umopn tnv MPogAsuch Kol TN ouvBeon Twv amoBAntwv. Eival
OEOUEVTIKOG 000V adopd OTOV TMPOCSLOPLoPd TwV AmoPANTwWY TIoU TPEMEL va Bewpoulvtal emikivéuva
anépAnta. Kamota andpAnta propoulv va BewpnBolv wg emikivéuva, akOpn KL av dev meplhapBavovial wg
Té€Tola otov KatdAoyo amoPAntwv, eddoov spdavilouv pia 1 TEPLOCOTEPEC Ao TIG LOLOTNTEG TIOU
xapaktnpilouv tnv emikivéuvotnta Toug. [1]

O EKA ywpiletal og 20 kedpalata, Ta onoia avtiotolyolv o 20 peyAdAeg Katnyopieg Spaoctnplotntwy. Kabe
Katnyopla eival xwpLopévn o UTTOOUABEG, OTLG OTOLEC YIVETAL TEPALTEPW KATNYOPLOTIOINGN CUYKEKPLUEVWY
TIOPAYWYLKWV SpaCTNPLOTATWY. ITIC UTIOOUASEC QUTEG KATOVOUATOVTOL CUYKEKPLUEVO amOBANTOL.

OL Katnyopieg 6paotnploTATwy £lval oL MopaKATW:

01. AmoPAnTa mou mpokUmTouv, amo efepeuvnon, €£Opuln, epyaocieg Aatopeiou, GUOLKA KoL XNHLKN
enefepyacio OpUKTWV

02. AnofAnta anod yewpyla, knmeutikr, udatokaAAlépysla, Sacokopia, Bipa Kal alleia, TposTolpacio Kot
enetepyacia tpodipwy

03. AnoPAnta and tnv katepyooia EUAOU Kol TNV apaywyr TOUMAASWY Kal enimAwy, kKaBwg Kal TOAToU
XOPTLWV KOl XOPTOVLWY

04. AnofAnta amd Tig Bopnyavieg S€ppatog, youvag Kat udavioupyiag

05. AnoPAnta amdé tn SwWAlon metpelaiou, Tov KabBaplopd PuolkoU aepiou Kol TNV TUPOAUTIKA
enefepyaocio avBpaka

06. AnoPAnta and avopyaveg XnKES Stepyaoieg
07. AnOPBANTa armd 0pyavIKES XNILKEG Slepyaoieg

08. AnofAnta amd tnv mapaywyn, Stapopdwon, mpounbela katl xpron emikalupewyv (xpwuata, Bepvikia
KOl OMAATO UGAOU), KOA WYV, OTEYVWTLKWVY KAl TUTIOYPAPIKWY LEAQVLWV EKTUTIWONG

09. AnoPAnta and tn dwrtoypadikn Bounyavia
10. AmoBAnta amo Oepuikég EMeEepYAOIEC

11. AnoBAnta amd tn XnUikn emwbavelokn enefepyacio Kal TNV emKAAUYN HETAAWY Kol AAAWV UALKWY,
udpopetalloupyia pn odnpoLYWV LETANWY

12. AmoBAnta amo tn popdormoinon kat tn Guolkn Kol XNULKA emidavelokny enefepyacio LETAAMWY Kal
TIAQLOTLKWV



13. AnoBAnta eAaiwv Kal armoBANTO UYPWV KOUGIHWY (eKTOC Bpwolpuwyv ehaiwv 05 kat 12)
14. AnoBAnta amod opyavikoUg SLaAUTES, WUKTLKEG ouaieg Kol tpowOnTIka (ektog 07 kat 08)

15. AnoBAnta amd cuokevooleg, amoppodPnTIKA UALKA, UPACHATA OKOUTIIOHATOG, UALKA ¢iATpwv Kot
T(POOTATEUTLKO POUXLOUO

16. AmnoBAnta pn npodiaypadopeva oTov KOTAAoyo

17. AnoBAnta amd KataokeUEG Kol Katedadioelg (meplhapPavetol XWHO €KOKAPAG OO PUTTACUEVES
tomnoBeoieg)

18. AnoBAnta amd tnv uyelovopkn mepiBoipn avBpwnwv N lwwv i and oXETIKEC £peuveg (e€atpouvtal
anoBAnta koulivag Kal E0TLATOPLWV TTOU &V IPOKUTITOUV GUECA OO TO CUCTNO UYELOC)

19. AmnoBAnta amod tig povadeg Stoxeiplong amoPANTWY, EYKATACTACELS enetepyaoiag uypwy amofAnNTwv
EKTOC ONUeiou Mapaywync Kal TNV MPOoEToacia Udatog mMPoopl{OEVOU Yla KATAVAAWGON 0o Tov
avBpwro Kal VEATOC yLa BLOKNXAVLK XPrion

20. Anpotikd amoPfAnta (owlokd amoBAnta kot mapopola amoPAnTO amd €UMOPLKEG SpaoTNPLOTNTEC,
Blopnxavieg kat tbpuparta), meEpAAUBAVOUEVWV LEPWV XWPLOTA GUAAEVEVTWV.

Ot 8uadopeg katnyopieg anoPARTwy Tou Kataloyou mpoacdlopilovtal mMARpwe pe tov efadridlo Kwdikod yla
To amoPAnto kol toug avtiotowoug Suprndloug kat tetpaPrdloug KwdIKoUG yla Toug TITAOUG TwV
kedpalaiwv. Ta anopAinta tou EKA mou Bewpolvtal eMiKivOuva CHUELWVOVTAL LE OOTEPLOKO OTIWE opileL n
oényla. [4] Qotdoo, yla TNV oAokAnpwuévn tafvounon Twv amoBAntwy, Aappavetat urtodn to edog TG
Kataywplong tou. Ta ldn Twv Kataxwploswy sivat:

> AnoAuteg kataywplioelg emikivouvwy anofAntwv — Absolute Hazardous entry (AH): Ta anépAnta
gmonuaivovral pe aotepioko Kal Bewpouvral Ywplic mepattépw Pehétn emnikivbuva. Qotdoo, ylo thv
EKTLNON TWV EMUKIVOUVWYV LSLOTATWYV amatteltatl afloAdynon.

>  AmoAuteg Kataxwploelg pn enkivbuvwyv anoPAntwv - Absolute Non Hazardous entry (ANH): Ta
oamoPAnTa mou avtiotolyilovtal o amoAUTEC Kataxwploelg un emikivbuvwy amoPAATwy sival un
ETUKIVEUVA Xwpl¢ Ttepattépw afloAdoynon.

>  Kartontpwkég kataxwpioelg- Mirror Hazardous or Mirror Non Hazardous entry (MH or MNH): H
OUYKEKPLUEVN Katnyopia armoBARTwy nepAopBavel eVOANOKTIKEG KATOXWPLOELS. Mo tnv Taflvopunon
Tou amoPBAnTou sival anapaitntn n nepattépw afloAdynon tou. [5]

1.1.2 Iepapymon o1 Staxelpion amofANTwyv

H koteuBuvtipla apxn ywo tn Staodaiion evog cuothpatog Blwolung Stoxeiptong amoPAntwy eival n
Lepapxnon Twv LeBodwv dlaxeiplong. Baolkog tng otoxog ival va kaboplotel pia oglpd mpotepaldTnTag, N
omnola Ba meplopilel oto AGXLOTO TIG MEPLBAANOVTLKEG OUVENELEG Kal Ba BeATioTomolel TNV anodotikoTnTa
TwV OpwV atnv MPoAndn kot tn Stoxeipton twv amofAnTwy. [6]

H Aoywn autn Bétel oe kuplapxn Béon tnv mMpoAnyn kat tnv amoduyn Snuioupyiag amoBAftwy. 2TLg
TLEPUTTWOELG OTIoU N MPOANYN Sev eival ebLkTn, n eMavayxpnolponoinon, n avakuKAwon Kal n avaktnon Twv
aroPBAATWYV gival oL pEBOSOL TTOU TPOTLUWVTAL EVAVTL TWV TEXVIKWY TTOU 8ev 08nyoUv o€ avAKTNGON EVEPYELAG
1 UALKWV OTw¢ amelkoviletal otnv Ewkova 1.1.



IEPAPXHZH EMIAOION 1A TH AIAXEIPIZH

Emgumn TON ZTEPEQN AMOBAHTON
(i MpoAnyn
EAayloromoinon
Emavaypnapomoinon
Ayorepo '
B AvarkurkAwan
Emho
W Avakmnon Evépyeiag

/ TeAn AidBean

Ewova 1. 1 Iepdpynon emhoyodv yia tn dtaxeipion otepedv amoPAntov

NpoAnyn/EAaxiotonoinon

Mepthappavel ta pétpa ta omoio AapBavovtal mpotol pia oucia, UALKO f Tipoiov kataotel amoBAnto. Ta
HETPO AUTA ATTOOKOTOUV 0TN UELWON TNG TTooOTNTOC TWV anoBANTWY, HEOow emavoyxpnoLllomnoinong, dnAadn
XpPNoLpomnoinong mpoidvtwy fj CUCTATIKWY CTOLXELWV o Sev eival andPBAnta K VEOU yLa ToV 8L0 OKoTo yla
Tov omolo oxedlaotnkav, N HEow Tapdtoong tng SLapKelag (wNAC TWV MPOIOVTIWY, OTOV MEPLOPLOUO TwV
QPVNTIKWY ETMUTTWOEWY TWV TAPAYOUEVWY amoBANTwy oto TepPaAlov Kal Thv avBpwrivn uyela f T
HElwoN TNG TEPLEKTIKOTNTAC TWV UALKWVY KoL Tpoloviwv o€ emikivbuveg ouoieg. Ito otddlo autod
oupnepAappavetal n Stapdpdwaon TMOALTIKAG OLKOAOYLKOU oXeSLACUOU TPOIOVTWY TIOU AVTIUETWITI(EL TNV
mapaywyrn amoBANTwWY Kal TNV Tapoucia emKivOUVWY oucLwV ota amoBAnTa, YE OTOXO TNV OVATTUEN
TEXVOAOYLWV Ttou Bal £0TLALOUV 0€ AVOEKTLKA, EMOVAXPNOLLOTIOL OO KOL OVAKUKAWGCLUA TTpolovTa.

HDOETOI.IJ.G.Oi.(! ylwa ET[(IVG.XDI]O'I.IJ.OTIOI'.TIO'I‘I

KaBe epyaoia avaktnong mou cuviota €heyxo, kaBaplopd f eMLOKEUN, LE TNV omola anmoPAnta mpoidvta r
anméPANTO CUCTATIKA TPOIOVTWVY TOU amoTeAolV TAEoV amoPAnta mpostoalovial ylo €mavoypnot-
pomoinon ue idla f Stadopetikn Aettoupyla xwpic aAAn mpoenetepyaoia.

AvakUkAwon

QG avakUKAWGN Xopaktnpilletal omoladnmote epyacio avaktnong e TV omola Ta anoBAnTa LeTATpEMOVTOL
€K VEOU O£ UAIKQ, ouoiec N mpoidvra mou mpoopilovral vo eEUTINPETAOOUV ELTE TOV aPXLKO TOUG OKOTO £ite
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AAAOUG OKOTIOUG. ITIG EPYAOLEG AVOKUKAWGONG TepAaBAVETAL N EMAVENEEEPYOCIO OPYAVIKWY UALKWY XWPLg
TNV QVAKTNON EVEPYELOC KOL UAKWV TIOU TIPOKELTAL va XPNoLUomolnBouv wg Kouowla 1 o€ gpyaoieg
enixywong. MNna vPnAn moldTNTA AVaKUKAWGONG ETULELWKETAL XWPLOTH cUAAOYH amoBANTwWY TOUAAXLOTOV yLa TO
XOPTL, TO HETAANO, TO TTAQOTLKO KOl TO YUOAL, OTIOU aUTO elval ePIKTO Kal evOeSELyEVO WOTE va emiteuyBolv
TOL AVOYKALLOL TTOLOTLKA TIPOTUTIOL 0TOUG AVTLOTOLXOUG TOMELG avaKUKAWGONG.

Avdktnon

Ol gpyaoieg avaKTNoNnG €XOUV W OMOTEAECUA TO amoBANTa va avtikablotolv aAAa UALKA, Ta omoia umd
OA\ec ouvBnkeg Ba £mpeme va xpnowlomrolnBolv O OUYKEKPLUEVN Asltoupyla, 1 va udiotavral
TPOETOLOCIa yla TNV Tipaypatonoinon autig tng Asttoupyiag. MNa tn SteukdAuvon i tn BeAtiwon TG
QVAKTNONG, TO amoPAnTa CUAAEYOVTOL XWPLOTA KAl oV €ival ePIKTO omd TeXVIKN, TePLBAMNOVTIKN Kal
olkovoulLkn amoyn, Sev avaptyvoovtal pe GAAa amoBANTa A e UALKA SLadopeTIKWY LOLOTATWY. XopakTnpt-
OTLKO TTAPABELY O EPYAOLWV AVAKTNONG OIMOTEAOUV T OTEPEA EVAANAKTLKA KOUGLLLA.

AwdBeon

Omnoladnmote epyaocio §EV GUVIOTA QVAKTNGCN, AKOUN KL oV £XEL WG OEUTEPOYEVA CUVETELX TNV OVAKTNON
oUCLWV 1 evépyelag, amotelel texviky S1aBeong amofAntwy. MNpoundBeon opbn¢ kal acdpalouc didbeong
amotelel n mpootacio tng avBpwrivng uysiog kat tou meptBarloviog. ElSikotepa, N Slacddiion Tou
TaPAYOoVTA OUTOU CUVETAYETAL TN ANYN avoykaiwyv HETPWY TIPOKELUEVOU Va 1N dnuloupyeital kivéuvog yla
1o vePO, Tov aépa, to £6adog, Ta puTa Kal Ta {wa, va pUnv mpokaleital oxAnon and 66puPo f 0OUEC KAl va
pnv ennpedletal Suopevwe To GpuoLKo Tomio Kal ol TornoBeaieg Lolaitepou evbladépovtog. [7], [1]

OL epyaoieg avaktnong kat StaBeong amoBARTWY ToflvopoUVTAL OTIC MN €EAVTANTIKEG KATNYOPLEC TOU
avap£PoVTal 0T CUVEXELA.

Epyacisc avaktnong

R1 Xprnon Kupiwg wg KAUoLUOo 1 WG GAAO HECO TTAPAYWYHG EVEPYELOC
R2 Avdaktnon/amokotdotaon SLeAuTwy

R3 AvokUKAwon/avaktnon opyavikwyv ouclwv Tou Sev xpnolpomolouvial w¢ StaAlteg (oupmeplhapl-
Bavopévng TG kopmoaotonoinong kot GAAwY Stadlkaolwyv BLOAOYIKOU LETACKNMOTLOMOU)

R4 AvokUkAwon/avaktnon LETAMWY Kol LETAAANLKWY EVWOEWV

R5 AvakUkAwon/avaktnon GAAwV avopyavwy UAIKWY

R6 Avayévvnon oféwv | Bacewv

R7 Avdaktnon mpoidvtwv mou Xpnolelouv yia tn S£opeuch Twy pUMWV
R8 Avdaktnon mpoidovtwy amod KAtaAUTEG

R9 AvadwAlon metpelaiou 1 AAAEC emavaxpnOLLOTIOLNOELG TIETPEAAiOU

R 10 Emeepyacio o yepoaio xwpo amod TNV omoia TMPOKUMTEL OPENOC yla TN YEWPYLA | OLKOAOYLKEC
BeAtlwoelg

R 11 Xpnon anoBARtwv nou mpokumtouy amnd Tig epyacie¢ R 1 wg R 10

R 12 AvtaMayn amofAntwy yia va umtoBAnBolv o kamola amno ti¢ epyoocie¢ R 1 wgR 11
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R 13 AmnoBnkeuon amoPAntwy ev avapovr UtoPoAng og kamola amnod Ti¢ epyoocieg R 1 wg R 12 (ektdg amno
TIPOOWPLVI aroBnKeUaH, €V AVAUOVH) GUANOYHG, OTOV TOTIO TIOPAyWYNE TwV anofAnTwy)

Epyaocisg Stabsong

D1 EvamoBeon evtog 1) enl tou e6Adoug (TT.X. XwPOE UYELOVOULKAG TadNG, KATL.)

D2 Enefepyaoia oe xepoaio xwpo (m.x. Bloamodopnon vypwv amoBAntwy n andppudn tAVog oto £€6adog
KATL.)

D3 ‘Eyxuon oe BdBog (m.x. €yxuon avtAnoluwyv anoPAntwyv oe ¢ppéata, oe BOAoug alatog, i oe duoLKdA
YEWAOYLKA priyaTa KAT.)

D4 Telpdtwon (m.x. €kxuon vypwv amoPANTwWY | NUWV oe Pppeata, UKPEG ALVESG 1} AEKAVEG KATL.)

D5 ESika OleuBetnuévol XwpoL UYELOVOUIKNG Tadng (m.x. ToOmoBETnon oc XWPLOTEC OTEYOVEC
KU ENOELSEIG KATAOKEVEC, ETIIKAAUUEVEG KOLL OTEYAVOTIOLNUEVEG TOGO HETAEY TOUC OO0 Kal O€ oXEoN
e To TtepIBAANOV KATL.)

D6 Amndppupn og SATIVO CWUA EKTOC amo Balacoa/wkeavd
D7 Anodppupn os Balaooa/wkeavo cupnephappavopévng tng tadng oto Baldoaoto Bubo

D8 Buoloyikn emnefepyacia mou Sev mpoodlopiletal oe dAn Stadikacia, amd tnv omola MPOKUMTOUV
TEALKEC EVWOELG I Hiypata ou StatiBevral pe kamola amno ti¢ epyacie¢ D 1 wg D 12

D9 AMn duokoxnuikn enefepyacia, amo TNV Omoilo MPOKUTTOUV EVWOELG I Hiypata Tou diatiBevtal pe
Karotla arno Tig epyaciec D 1 wg D 12 (.. e€atuion, Enpavon, anmotédppwan KATL)

D 10 Amnotédpwaon oty Enpd

D 11 Amnotédppwon otn BadAacoa

D 12 Moviun arnoBnkeuon (m.x. tonofétnon KIPwTiwv o opuyeio KAL)

D 13 Avadeuon n avauén mpty amd thv untoBoAn os kamota oo Tig epyacie¢ D 1 wg D 12
D 14 Avoaouokeuaoia mpLv amno tnv umoBoAr og kamoLa anod tig epyaocieg D 1 wg D 13

D 15 AmoBrkeuon ev avapovr urmoBoAng os pia amo Ti§ epyaciec D 1 wg D 14 (ektd¢ amod mpoowplvn
armoBnkevon, eV avapovr] GUAAOYNG, 0ToV TOTO apaywyng Twv arnoBAntwy) [1]

Napaywyn evépyslag and anoBfAnta

H mapaywyn evépyeiag amd andoBAnta sival évag supl¢ 0pog mou mepthappavel Stadopeg Sladikooieg
enefepyaciag amoBPARTWY yla TNV Tapaywyn eveépyelag (mapaywyr] nAektpwol pevpatog, Bepuotntag,
Kauolpwy) pe SlodopeTikég TEPBAANOVIIKEG EMUMTWOELS Kal SLadopeTIkO Suvaplkd oTo TMAQLCLO TNG
KUKALKAC OLKOVOULOG. XTI BOOLKEG SLaSLKAOIEG TTapaywYnC evépyelag amo amopAnta meplthappfdvovtal n
anotédpwon o€ ELSIKEC EYKATAOTAOELG, N avagpofila (Upwon Bloamodounowy anmofAntwy, n mapaywyn
OTEPEWV, UYPWV KOL OEPLWV KAUGTHUWY Kol N cuvamoTtédpwon amoBANTwy o povadeg kavong. Ot Siepyaoieg
aUTEG ouvemayovtal SladopeTikd mePBAMOVIIKO QVTIKTUTIO Kol Katéxouv Stadopetikn B£on otn oelpd
TPOTILNONG TEXVIKAG Slaxeiplong (tepapxnon) (Ewkova 1.1).

Ouolaotikd, oL Stadlkacie¢ mapaywyng evépyelag amd amopAnta mepthappfavouv TOAU SLopOPETIKES
epyaoieg enefepyaoiac amoBARTWY, and tn «SLEAOsonN» KoL TNV «avAKTNOoN» HEXPL TV «avakUKAwon». Mo



napddelypa, Sladlkaocieg onwe n avagpofla (Uuwaon, oL onoieg odnyouv otnv mapaywyn Bloaspiov Kot
npoilovtwy Upwong, Bewpoulvral epyacieq avakUKAwonG. AVIIOETwG, N omotéppwon amoBARTwWV e
TLEPLOPLOUEVN AVAKTNON evépyelag Bewpeital Slabean.

[opadeiypata Sradikacidv napayoyic evépyelas and andfinta

Avaegpépra ybvevon opyavixdv arofrijtev xatd my oxoia Ta xpotdvia LHpeonS avaxvkAidvoviar oG
AMracpa

Epyacieg arotéppuong Kat Cuvarotégpaot); arofAijtev e vymio exiredo avaxmong evépyeaas
Mertazoinon axofhirov og VAKE X0V IPOXETaL Vi YPNoYoRomBodY MG OTEPEd, VYPE Kat aipia Kavoia HOPPES

/Epyaoizg AROTEPPWOT KA CUVAROTEPPOOTNG ATOPANTOV PE REPIOPICUEVT) AVAXTOY) EVEPYEWS
| Xpijon aepiev GuAAEYOUEVOV OE GHPOVS VYEIOVOMIKI TaQil; J

Ewoéva 1. 2 H napoywyn evépyelag ond andpfinta otnv epdpynon [6]

Elval onpavtiko va emonuavoesl otL n Llepdpxnon Twv amoBANTWY AVIUTPOCWTIEVEL OE YEVIKEG YPAUUES TNV
TPOTLUWHEVN TepLBaAAovTiKn ertthoyr SeSopévwy Twv eLIKWV ocuvBnKwv Katd mepintwon: n 6wabeson, oe
XWPOUG VYELOVOULKAC TOdAG 1 HEOW OmMOTEDPWONG LE LLKPN | LNSEVLKA avakTnon evépyelag, eivatl cuvnbwg
N ALlyOTEPO €UVOIKN €TIAOYN VLA PELWON TWV EKMOUTIWV agpiwV Tou Beppoknmiou. AviiBétwg, n anoduyn tng
Snuloupylog amoPAnTwWY, N eMAvoypnoLULOToinon Kol N avaKUKAWGN €XOUV TLG TIEPLOCOTEPES SUVATOTNTEC
HelwoNG 0VAAOYWY EKTTOUMWY. € OPLOUEVEC TIEPUTTWOELG elval TBavd n SLABeon N N AVAKTNGON EVEPYELOC
va glval TPOTIUOTEPN Ao TNV avaKUKAWON. ZUVETTWGE, VL0 OPLOMEVEG ELOIKEG POEG amoBARTwy, Nn emiteuén
Tou PBéATioTou TEPLBAANOVTIKOU QTOTEAECUATOC, OLKOVOULKNG BLWOLMOTNTAG KAl TEXVLKNG E€PLKTOTNTOG
UMOPEL va GUVETAYETAL TTAPEKKALON Ot TN OELPA IPOTEPALOTNTACG TNG LEPAPXNONC. [6]

Mo mapddelypa, n avakUKAWGON XaPToU Kol xaptoviol Beswpeital n katoaAAnAotepn meplBallovtika
emloyr, w¢ TMPo¢ TNV €€olkovOUNON TMPWTWY UAWVY TIOU OTALTEL N Tapaywyr] VEOU XOopPTLOU KOl TwV
EKTIOUMWY aepiwy Tou BeppoknTiou, o ax£on pe to 0deAog and TV anotédpwon yla mapaywyr eVEPYELOC.
Y& TEPUTTWOELS OMWC TIOU TO XOPTL €lval pumaopévo pe Autapég ouoieg (amo tpodLua), TOTe Kpivetal
AlyoTeEPO KOTAANAN N avakUKAWGN KoL TIPOTLUATOL N AVAKTNON eVEPYeLaG. AvtioTolya, OTav To MAOOTIKA
amoteAoUV Mapdywya TETPEAAIOU Ol EKTIOUMEG OEplwy BeppoknTiou amod TNV avaKInon evépyelag sivat
oAU uPnAdtepeg and onoladnmote GAAN Texvikn Slaxeiplong. Qotoco av AndBouv undyn o6Aa ta otadla
NG avaKUKAWONG ToU €ival emPapuvtikd yla to meplpdrlov (Stadikacio kot amofAnta mAUONG,
QITOPPUTIAVTLKA, Katavalwon vepou, StaAutwv) tote (owg n amotédppwon va Mapouctdlel peyaAltepo
0deA0oG 6TOV GUVOALKO KUKAO {WwhG TwV TAACTIKWY. Eva akoun mapddetypa anoteAet n anoBAntn Euleia. Ta
anopplppata EVAou mepAapPfdavouv mpLovidl, moAéteg, Sokoug kol oavideg, £mumAa, kKA. Ta kaBapd
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anoppippata E0Aou pmopouv va avakukAwBouv oe dlddopa TEAKA TPOTOVTA LE CUVOALKO TIEPLBAANOVTIKO
odeloc. MNa ta punacpéva Pe Badr, cuvtnpntika f AAAa XNUIKA KAAOUATO HELWVETOL TO GACHA EPLKTWV
epoppoywv avakUKAWONG, CUXVA TaELVOLOUVTAL WG ETILKIVOUVA amoBAnTa kal Staxelpilovtal avaloya HE TIG
avtiotolxe¢ odnyieg ylwa amotédpwon. Ymapxouv epyaAsiot TMOu UMOpoUV Vol TTOCOTLKOTIOL\COUV TNV
nepBardovTikn emBAapuvon Kal AEITOUPYOUV CUUTIANPWHATIKA OTNV LEPAPXNON TWV TEXVIKWVY Slaxelplong,
onwg eivat n Avaluon tou KbokAou Zwn¢ (Life Cycle Assessment). Etot, SLapKwg MPOyHOTOMOLOUVTAL LEAETEC
T(POKELUEVOU KATIOLA OTLYL VO UTIAPXEL Le PePALOTNTA, O TETOLEC POEG OMOPANTWY, N TTPOTLUOTEPN ETUAOYN
Slaxeiplong.[8]

OL odnylec tng EE amookomouv oto va SitachaAicouv OtL n mopaywyr, n cuAloyn kal n petadopd
emkivbuvwy anoBAntwy, kabwe emiong n anobnkeuvon Kal n enefepyaocia toug, Sle€dyovral oe oUVONKES
TIOU TapEXOUV TMpootacia Tou TepLBAAAOVTOG Kal TnG avBpwrvng uyeiag, cupneplhappovopuevng Spaong
Tou va Staodalilel TNV xvnAaoLLOTNTA OO TNV MAPAYWYI €W TOV TEALKO TIPOOPLOUO KAl TOV EAEYXO TWV
eTKIVOUVWV amofAnTwv.[1]

1.2 Awayxeiplon emikivéuvwv amofAntwy

H avaykalotnta opOrc Sloxeiplong Twv mapayoUevwy amoBANTwY EyKeLTtol 0To MEPLBAAAOVTIKO QVTIKTUTIO
Tou KAGopatog Twv emntkivbuvwy amofAntwv. H ékBeon os erukivduva UALKA pmopel va eTidépel Bpayumpo-
BE0UEG KAl LOKPOTIPOBECUEG EMUMTTWOELS 0TOV UOPOPOPOo opilovta, To €5adog Kal TNV atpocdalpa Kabwg
Kol BLOCUCOWPEUCHN ETUKIVOUVWY N TOELKWV EVWOEWV TIOU UMOPEL va EMNPEACEL TN BLwoldTnTA TOU
OLKOOUOTHHATOG.

1.2.1 Ene€epyaocia Emikivéuvwyv amoBAntwv

JKOTMOC¢ TNG opbng Slaxeiplong emikivbuvwy amoPAntwy eival n peTaBoAn Twv GUCIKWY KoL XNUKWV
LSLOTATWY TOUC TPOKELUEVOU Va KATaoTtoUV KatdAAnAa yla achair mepattépw enefepyaoia, aflomoinon f
teAkny 8LdBeon. OL texvoloyieg emefepyaciag mou e€dappolovial AnMooKOToOUV OTh HETATPOTI TOu
amoPAntou oe pia Ayotepo emiPfAafny popdr, tTnv adpavomoinon ToKwvV cUoTATIKWY | TN Helwon tou
OYKOU Ttou KoTaAapBavouv, Kat xapaktnpi{ovtal amod Ty Kavotntd Toug va enefepydlovTal CUYKEKPLUEVA
€(6n amofAnRTwY, TOV MAPAYOVTA TOPAYWYHG UTIOAELUUATIKOU ammoBANTOU, TO KOOTOG KOL TNV EMKLVEUVOTNTA
TIOU CUVETNAyeTaL n edappoyn Touc. [9]

MEeTA TNV Mpaypatonoinon Twy amnopaitntwy Slepyactwy yla tn Heiwon twv EA otnv mnyn, mpotepotdtnta
€XEL n emeepyaoia TOUG, TPOKELEVOU va emavayxpnolpononBolv n va aflomolnBolv e avaktnon,
avakUKAwaen, n omoladnmote aAAn Stadikaoia mou €Xel WG OTOXO TNV MapPAywy SEUTEPOYEVWV TIPWTWV
UAWV N evépyelag. Itnv mepimtwon mou Sev eival edikt n aflomoinon twv EA, outd UTIOKEWVTOL OE
enefepyacia MpokeléVou va eivatl aopaing n Tehkr) toug Stabeon.

H enefepyaocia twv EA, mpémnel va yivetal katd tpomo meptBalloviikd amodekto kol va Baciletal otig
TIOPOKATW OPYEC:

e E¢aAeldn n pelwon g emikvduvotntog Twv amoPANTWYV HE TN HUETOTPOTH TWV EUNTEPLEXOUEVWVY
ETUKIVOUVWY CUCTATLKWVY OE KN eMtkivduva.

e METATPOMN TWV EMIKIVOUVWY CUCTATIKWV TwV oamoPAATwy o AMEeG ouaieg oL omoiec av Kat eival
ETUKIVOUVEG, UMOPOUV VA UTIOCTOUV EUKOAOTEPQ TIEPALTEPW EMELEpyaTiaL.



e Metatponr Twv EA o popd£g TETOLEG, WOTe va eumodiletal 1 va gAayloTomoleital n aneAeuBépwoaon
pUTIWV oTOo TtepLBAAAOV, o€ tepimTwon mou ta anoBAnta autd odnynBouv os tehkn d1abeon.

o ETUAEKTLKN KOTOKPATNON ETUKIVOUVWY CUCTATIKWY TWV AMOBAATWY, UE OMOTEAECUA TNV OMOUAKPUVON)
TOuG amo Ta anoBAnTa.

o ALOXWPLOUOC EMLKIVOUVWVY CUCTATIKWY TWV armoBARTwv pe Baon kamota puotkn LSLOTNTA TOUC.

¢ Kataotpodn TwV OPYyOVIKWY OUCLWY TIOU EUTEPLEXOVTAL OTA OMOBANTO KAl CUVETOYOUEVN UELWGN TOU
OYKOU TOUG, e TapAAANAN Tapaywyn aspiwv. [10]

JTNV TMAEOVOTNTA TWV TIEPUTTWOEWV £PapUOlETaL GUVOUAOUOC HEBOSwvV. OL péBodol emefepyaociog
pmopoUv va SlakplBouv otig akoAouBeg katnyopleg:

1.2.1.1 dvowkég / xnuikég uebodol

OL dpuoKEG / XNUIKEG HEBoSOL pmopouv va KatnyoplomolnBolv os emipépouc opadeg pebodwv ol omoieg
Baoilovtatl otig (bleg apyEG.

OL uotkounyavikég 60801, we €Ml TO TAEIOTOV, EMITUYXAVOUV TO SLAXWPLOUO EVOC LEPOUG TOU PEVLOTOG
Twv amoPAfTwV Kol cuviBwe amoteAoUv Tpoyevéotepo I/Kal UPETAYEVEOTEPO oTASI0 GAANG peBOSou
enefepyaciag. O Staxwplopog otnpiletal oe pla puoikn W8LOTNTA Tou anoPAntou, omMwe sival to péyebog
TWV oWHOTLSLWY, N OXETLKN TIUKVOTNTA K.Ol. KOL ETILTUYXAVEL VA LELWOEL TNV TIOCOTNTA | TNV EMKLVOUVOTNTA
TWV TIAPAYOUEVWY Kataloinmwyv mpog tehikr 1dBeon. Ol KUpleg duotkopnyavikég péBodol enefepyaciog
avadEPovTaL TN CUVEXELQL:

Meilwon pey€Boug oWUOTOIWY, HAYVNTIKOC/NAEKTPOUAYVNTIKOG SLaxwplopog, elbikn ¢uolkn Saloyn,
NAEKTPOOTATIKA KOTAKPUVLION, Kookivion, amoppddnon, kabilnon, efatuion, duyokéviplon, amootaln,
0gPOSLAYWPLOUOG, KPUOTAAWON, BAAALOTIKOG Slaxwplopog, ddnon, emimAeuon, €KmAuon, KUKAWVEG -
duyokevtpikol Slaywplotipec, Enpavon, UEPOKUKAWVEG.

Xnuikég xapaktnpilovtal ot péBodol enetepyaociag KatTd TIC OmoleC TO AMOBANTO UTOKELTAL OF XNMULKEG
QVTLOPACELG LE TNV TIPOCONKN KATAAANAWY XNIKWVY LECWV, LE ATIOTEAECHA VAL AQUPBAVEL XWPA LETABOAN TNG
ovotacng tou. H petofoln tng cloTAoNG TOU AMOPBANTOU GUVEMAYETAL TN UETATPOTI TWV ETUKWVEUVWY
OUOTATIKWVY TOU £(Te o€ AlyoTepo eTUKivOUVA ] KN €Tkivuva eite oe popdn n omola eTUSEXETAL MEPALTEPW
enefepyacia pe eUKOAOTEPO TPOTIO. OL KUPLEG XNMULKEG LEBObOL emetepyaciag yia emikivbuva uypa anofAnta
givat ol akOAoUOEG:

Xnuiky ofeldwon — avaywyn, XNHUIKA €EOUBETEPWON, XNULIKN KOATAKPNMVLON, XNHWKNA omoxAwpiwon,
udpoAuaon, NAekTPOAUCH KoL NAEKTPOXN KT KATOOTPOdH, CUCCWUATWON KoL TIAEN.

Ol uotkoxnuikég L£Bodol enefepyaciog otnpilovral os GUGLKEG KL XNULKEC LOLOTNTEG TWV ATTOPANTWV Kot
amoteAouv pia uBpLdIKN popdr Twv SU0 MPONYOUREVWY KaTnyoplwy. Q¢ KUpleg nEBodoL avadépovtal oL
eéne:

EkyUAlon SlaAutwy, ekxUAon péow MepBpavng, oamaépwon / mpoopodnon, TeXVoloyieg HepPpdvng
(avtiotpodn wopwon / nhektpodidhuon / umepduibnon), unepatuonoinon, €kmAucn, €kmAuon aspiwv /
uypwvV pe emadn pe vypod / udapeic Addomeg, UV aktvoBolia / olovoluaon, ovtosvaAlayr).
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1.2.1.2 Ztepeomoinon - ZtabepoTmoinon

Katad tig peboddoug otepeomnoinong - otabBepomnoinong, ta anoBfAnta avaplyvuovtal he mpooBeta UALKA TTou
ouvteAoLV otn Snuloupyla oteped doung, Le TapAAANAN KATAKPATNON TWV EMLKIVOUVWV CUCTATIKWY LECQ
otn doun auth. H otepeonoinon - otabepomnoinon duvatal va sivatl duotkny f/Kal XNULKH, EVW ONUEWWVETAL
TIWG N TPOTIOTIOLNUEVN SO TWV eMEefepYACUEVWY aTOBANTWY UE TN HEBOSO aUTH, EAATTWVEL CNUAVTLKA TNV
EKTIAUGLUOTNTA/EKXUALOTIKOTNTO TWV EMIKIVEUVWY CUOTOTIKWY, UE EAATTWON TNG EVKIVNGLOG TOUG, KaBwg Kat
NG EKTLOEPEVNC ETULPAVELAG TOUG. ITLC KUPLEG TEXVIKEG OTEPEOTIOiNONG - otaBepormnoinong mepthappavovral:

e gtepeomnoinon - otaBepomnoinon pe mpocOnkn ToLUEVTOU.

e gtepeomnoinaon - otaBepomnoinon pe mpoobrkn ToLUEVTOU Kal TTO{OAAVIKWY UALKWV.
ecVoWUATWON amoBANTwyY o BepOTAAOTIKA UALKA, OTtwe aodaAtog, mapadivn i moAualBulévio.
® LILKPOEYKAELON e BepooKArpuvon.

® LOKPOEYKAELON TWV ATMOBANTWY O AdPAVEG ETUKAAULLOL.

e enefepyacia Twv amoPAATWY yLa TApaywyr 0TEPEOU, TTOU TIPOCOUOLALEL LIE TO TOLUEVTO, LE TNV MPOCOAKN
Stadpopwv UAKWV.

e dnuloupyia LOAWSOUE Hopd ¢ UALKOU, LE cuvTnén amoBARTwy - xahalia.

1.2.1.3 BioAoyikég uébodot

JTOX0C Twv Ploloylkwv peBOdwv emefepyaociag sival n amodouncon Twv OPYAVIKWV CUCTATIKWY omd
ULKPOOPYQVIOUOUG PE TIapdAANAn aflomoinon amnd autouc TG ECWTEPLKNC EVEPYELAG TWV TTPOG amodopnaon
eVWOEWV. H amoteAeopatikotnTa Twv PeBOdwv efoptdtal amo TNV emAoyn TG KATAAANANG Kabapng n
LELKTAG UIKpOBLaKNG KAAALEPYELAG YLa TIG TTpo¢ amodopunon ouaieg KabBwg Kal armd TG cuvBnKeg ebapUoyng
¢ kaBe pebodou (Opemtikd cuotatikd, TIHEG pH kot Bepuokpaociog KAm.). Ot PloAoylkég péBodol
enefepyaociag Slakpivovtal oe dUo KUPLEG Katnyopieg: AepoBLleg katl avaepofleg. TG agpofieg nebddoucg
enefepyaciag mephappavovtal n péBodog evepyol AUOC, N Blootabepomoinon, to Blodoykd ¢diltpa, ot
aepllOpeveg Tadpol Kol UIKPEG Alpveg otabepornoinong, ta XOAKOSWALOTAPLA, €VW OTLC avOEPOPBLEG N
avaepoPla xwveuon ot dLladope TaparlayEG TG, OTWE 0 AVASEUOEVOUG avTLSpaoTHPEC N avaepopLa
didtpa.

1.2.1.4 Ogpuikég pébodol

O Bepuikég péBodol enetepyaciag mpaypatonolovvtal oe ocuvlnkeg uPNANGg Bepuokpaciag, oTLg omoieg Ta
EA petatpémnovral og aépla f / Kal oteped katalowrma. Eival ol mA£ov KAtGAANAEG emefepyacieg KUPLWG yLa
pebpoTa AmoBANTWY TO OMOLA TIEPLEXOUV CUOTOTIKA TIOU £ival avBekTika os Bloamodounan, ivat mntika,
Sev umopouv va dtateBouv pe aoparela oe XYTEA (Xwpoug UYELOVOULKNG TadNG eTKivOUVWY amofAnTwy) n
VO UTIOOTOUV QOTEAECHOTIKY emefepyaoia pe dMeg pebddouc. Katd tig Bepuikég eneepyaoieg, ekTOg amno
TNV KAtaotpodr] Twv EMIKWVSUVWY CUCTATIKWY, EMITUYXAVETOL Peiwon Tou dykou Twv amoBAATwWY Kat givat
duvath n eKUETAAAEUCN TNG TMEPLEXOMEVNG OE AUTA eVvEpyelag (Bépuavon, mapaywyr otuol K.a.). ITig
TEXVOAOYIEC QUTEC OVAKOUV N amotéppwaon, n TUPOAUcn, n OEepLOTOinNGcn, N TEXVIK TIAQOMOTOG, N
ouvanotéppwon pe cupPatikd kavaotua. [7], [10]
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1.3 ZvpPatikég Teyvikeg Alayeiplons Emkiviuvwy AmoBAntwyv

Ol ouvnBelg ouppatikég péBodol ou xpnoluomolouvtal yla th Sldbeon emikivbuvwy amoBAnTwy elval n
UYELOVOULKA Tadr Kot n amotéppwaorn. AKOWN KAl OL TILO TIPONYMEVEG EYKATOOTAOELS OTou edapudlovial
OUMPATIKEC TEXVIKEG emefepyooiag amoPAATWY obnyoUV Ot €eKMOUTEC aepiwv, udatiky pumavon n
UTIOAELUOTIKA TpoidvTa Ta omoia Sev umopouv va urtoBAnBouv oe mepattépw Slaxeipton. [11] AkoAouBel n
neplypadn Twv SU0 AUTWV BACLIKWY GUUBOTIKWY TEXVIKWV.

1.3.1 Yyelovopkn taen

Opiletalt wg n péBodocg eleyxouevng Kal opyavwpévng Slabeong amoBAntwv oto £€6adog os Xwpoug
Yyetovoulkng Tadng AmofAntwy (XYTA). XYTA yapaktnpiletal kabe xwpog Stdbeong yla tnv anobeon twv
armoPAATwWV emi N evtog tou edddoug 1 umoyeiwg, EOLPOUUEVWY TWV EYKOTAOTACEWV OTI OTOLEG
ekdOopTWVOVTAL TA AMOPANTA LE OKOTIO TNV MPOETOLUACIO TOUC YLa AVAKTNON XPHOoWWwWY VAWV, enefepyaaia
f 6taBeon aAloU Kal tng evamoBdrikeuong amoBAATWY mpLv ano tn SLaBson yla SLAcTNUA LKPOTEPO TOU EVOG
£T0UG.[12]

Ta anoBAnta TonmoBeToUVTIAL O OTPWOELC, CUMTILEIOVTAL KOl EVOWHATWVOVTAL 0ToV XWPo Ttadng. Otav o
xwpoc &dBeong $OAcEL TNV TEALKN TOU XWPENTLKOTNTA, TomoBeTeltal TeEALK oTpwaon adpavouc UALKOU Kal
OTPWHA XWHOTOG KATAANAO yla SevépodUteuon — amokatdaotacn Tomiou (emixwon). Ta uypd andPAnta Kot
oL ubapeig Aaoreg mBavov va umopolV eMiong vol EVOWHATWO0oUV oTov XWPo tadr Katd nepintwon.

OL XWwpoLl UYELOVOULKAC Tadng xwpllovtal os TPELC KATNYOPLEC: emikivOuvwy amofAnTwy, pn enikivbuvwy
amoPBAATwWVY Kot adpavwy, dnAadn amofAntwv mou dev udiotavral Kapio onuavtiky ¢uotkrn, XNULKA A
BLOAOYLKI LETOTPOTI KAL N OLKOTOEIKOTNTA TWV OTPAYYLOUATWY TOUC elval apeAnTéa. OL EYKEKPLUEVOL XWPOL
UYELOVOULKAC TadnG ival KATAANAC oXeSLOOUEVOL WOTE VO ETUTPETIOUV TNV EAOXLOTOTIOINON TWV SUCUEVWY
EMUTTWOEWV 0TO TepIBAMov. e pla eykekplUEvn eyKaTaotoon KATAAANAn yla anobeon oAwv Twv eldwv
armoPARTWY, MEPMOMUPAVOUEVWV TWV UYPWV KOl TWV OTEPEWV eTkivouvwy amoBAntwv, Ba mpénel va
Staodaliletal ot dev Ba uTtapEel Staduyn AUTWY TWV UALKWV 1] TwV TTAPATpolovTwy Toug O afLOTIOL GO
£6adog n oe emudpavelakd vdata péow EkmAuong. Katd kUpLo Adyo, ta emikivbuva cuotatikd Ba mpEmel va
QITOOVWYOVTaL amo tov meplBailovta Ywpo. Avaloya pe tn ¢uon Tou amoPARTou XpnoLLOToLloUvTaL
Sladopetika (6n vyelovVOULKAG TadnG. Ot eEAeyXOUEVOL XWPOL TANG XPNOLUOTIOLOUVTAL YLO AUUSPA TOELKA 1
mBava Ttofikad amoPAnta, OMwE sival n téppa amd amnotédpwon amoPARTwv Kal 1 AU¢ kaboplopou
Aupdtwy. To Bactkod mMPOPANUA TTOU TIPOKUTITEL ATO TNV €yKATAoTOOoN EAeYXOUEVNG TadnG elval n péAuvon
TWV UTIOYELWV USATWVY AOyw Sleicbuong twv ekmAvpdtwy eniBAafwy ouctwy. OL amopovwpévol KAeloTol
Xwpot tadng mpoopilovrtal yla andBAnta peydAng toflkotntag, Onwce eival tTa HOAUGHEVA OTEPEd amoBAnTa
HE TIOAUXAWPLWUEVEG SLDALVUALKEG EVWOELG 1) USPAPYUPO, WOTE N M TWV TEPLEXOUEVWY ATIOBANTWY ME
ToV MEPLBAAAOVTO XWPO VO ATIOTPETIETAL HECW TOLXWHATWY KATAOKEUAOUEVWY Ao TOLUEVTO Kal N Staduyn
kAU LOTOG va elval pndapwvn epdoov ta opuppla Udata eival aduvato va eloxwproouv.[11]

1.3.2 Aotéppwon

H amotédbpwon eival pio eleyxouevn Siepyoocia ofelSWTIKAC UETOTPONAC KAUOLWWNG OTEPENG UANG o
Alyotepo oykwbn, tofkn kot emiPAapn popdn (tédbpa), vepd Kal agplo mpoiovta mepAaBovVopEVnG 1 OxtL
NG avAKTNong tg BepudtnTag mou mapayetal. Ol TEXVIKEC OMALTAOELS yla To oXeSLAoUO, Astoupyla Kal
eniPAePn eykotactdoswv amotéppwong eivat uvPnAéc. Amotedsl olokAnpwpévn péBoSo  kaBwg
TepAaUBAVEL TNV TIPOETOLUAOLA, TNV ELOAYWYH KAl ToV £AeyX0 Tou pelpatog tpododoaiag, tn Slaxeiplon
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TWV 0€PLWV KOL OTEPEWV TPOIOVTWY TNEG Kavonc. Katd tnv amotédpwon SLacmatal n MAELOVOTNTA TWV
TIEPLEXOUEVWV ETURAABWY OPYAVIKWY CUCTATIKWY KOl UELWVETOL KATA TTOAU 0 OYyKOG Tou KataAapBAavel to
anoBAnto pe TNV popdn adpavols UTOAELUUATIKOU oTePeOV. TO EVEPYELOKO TIEPLEXOUEVO TOU amoPAnTou
elval kaBoplotikd yla To oxeSlaopo kol tn Asttoupyia cuotipato¢ amotéppwond. Ma amoTeEAECUATIKA
KoUOon, OTMALTETaL EMAPKNG MoooTnTa aépa kol emeldry dev eival duvatd va emiteuxBel TéAela avapulen,
TIOPEXETOL TIEPLOOELA OEPA TIPOKELPEVOU va EaodAALOTOUV Ol AMALTOUHEVEG ouvOnKkec. H mapoxn aépa
oW, amoteAwvtag napdyovrta PUENC Tou TePLeEXOUEVOU TOU amoTeDpWTNPO, OTOTEAEL MOPAUETPO TIOU
amaltel mMpooektiky pUBULON. H €kKAUCN QEPLWV EKTIOUMWVY KOL CWHATSIWVY Kol n Slaxeiplon tng tEdppag
puBuilovtal cupdwva pe tnv avtiotolyn neptBariovrtiky vopobeoia . [13][14]

1.3.3 Metafaon oe eVOAAAKTIKEG TEXVIKEG - ZUVETIECEPY AT 1) CUVATIOTEPPWOT)
AmoBATwVv

Juvenetepyooia ovopaletal n xprion amopAntwv mpoidvtwv oe Blopnxavikeg Slepyaoieg, omwe elval n
napaywyn Towéviou, acBeotou f XaAuPa, Kot Hovadeg apaywyng NAEKTPLKAG EVEPYELAC 1] OTIOLEGOATIOTE
QAAEG HEYANEC EYKATAOTAOELG KAUONG. MepAapBAVEL TNV UTIOKATAOTACT TIPWTOYEVWY KAUGOLUWY UALKWV KO
MPWTWV VAWV amd anopAnta, SnAadn tv avaktnon evépyelag Kol UALKWY. 2t vopoBeoia tng Eupwmaikng
Evwong, n Olepyaocia auti opiletal wg ouvamotéppwon. IUYKEKPLUEVA, pio povada otnv omola
Xpnotpomnolovvtal amofAnta wg oclvnBeg | CUUMANPWHATIKO KAUGOLWo R/Kal otnv omoio ta amopAnta
udlotavtal Bepuikny enefepyacia ylo TV mOpoywyn UALKWY MPOIOVTWY OTa Omoila Kol EVOWUOTWVYOVTAL,
KaAeitol povada cuvanotédpwonc. H cuvamnotéppwaon emikivbuvwy amoPAATwWY oTnV ToLevToBlopnyavia
avayvwpiletal wg opbn meptBariovtikd péBodog Slabeong ota MPAkKTKA tng cVUBaong tng Bacwelag
(1995), evw amod tic apxég tou 1980 €xouv pe emtuyia xpnotpomolnBei diadopol tumol amofANTWY WG
€VOANOKTLKA KaUoLa o€ KALBAvVOUC Tolpévtou oe oAOKANPN Thv Eupwrn kat tov koopo. [13],[15]

100% 1 %
®Tao% 0% ) Long-term outlook
- N Medium-term outlook

| ] 80% 80% = 80% 80% 80%
80% 1 Y [ Current rate
0% 80% n N 5%
> Sk -fen 60% 0%
N\ v /o 60% 60°/ l 50% 50%

40°/

60%

40% 508
40% - Y 50 2

20% 1 44% 1)
0% *
Germany Czech Belgium Poland Sweden UK EU HungaryFrance IrelandPortugal Spain Bulgaria Italy Greece
Rep. (28)

Ewova 1. 3 Tlocootd vrokatdotaong (2014) ko exktipdpevn avénon EE[16]
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O 0TOX0G TNG EUPWTAIKAG TolevtoBlopnyaviag elval va emiteuxbouv ta uPnAdtepa Suvatd Mooootd
umokataotacnc. Ta 1o npdéodpata dedopéva umodelkvuouv OTL 0 oTtoXo¢ tng EE yla péon umokatraotaon
Kota 60% elval MPAyHOTOMOLNOLUOC O HeEcOTpOBecpo opilovta e epapuoyr OpLOUEVWVY EMeEVOUCEWV Kal
TIPOCUPUOYWY TWV EUNMAEKOUEVWY PopEéwv o OAa ta Kpdtn UEAN. To 2012, otnv EE twv 28, n Blopnxavia
TOLUEVTOU KaTavaAwoe 9,8 ekaTOPUUPLA TOVOUG EVOAANAKTIKWY KOUGIUWY, TO omoio Looduvauel pue pPECO
TOC00TO UTIoKATAoTAoNG 36 %, evw To 2014 to MOoooOTO autd aviABe oe 41 %. H Ewova 1.3 deixvel ta
TLOOOOTA CUVETIEEEPYAOLOG O HEPLIKEG XWPEC, Hall e TIC avopevoueveg peconpoBeopeg (5-10 xpovia) kat
LOKPOTIPOBEGUEG TTPOOTTIKEG.[16]

Ta avapevopeva odpéAn amd v avfnon Tou TOCOOTOU UMOKOTAOTOONG TNG ouvamotédppwong oTo
UToBeTIKO OevapLo Tou autr ocuupel oe mMooooto 60 % otnv EE-27 ekppalovial Le Té€ooeplg SeikTeG: a)
armoduyn amehevBépwong 26 Mtonnes eknmounwv CO,, B) enefepyacia 15,7 Mtonnes amofAntwy, y)
efolkovounon 11,1 Mtonnes OpUKTWV KOUGIHWY Kot 6) olkovoulkd odelog 12,2 Sloekatoppipla € amno
enevdUOeLG 08 ANNEG TEXVIKEG TIEpA ald epyootdcia Waste to Energy. Ot deikteg amnelkovilovtal otnv Elkéva
1.4.[16]

40 -
809%% rate
B s0°o: rate
35 A1 —Current rate (419 :2014)
30 A

26.0

CO2 semissions VWaste Fos=il fuels WVWEE investment
avoided processed =aved (Mtonnes avoided (EUR
(Mtonnes) (Mtonnes) of coal eqwv.) bBn)

Ewoéva 1. 4 Extipdpevo o@érn yo péom vrokatdotacn EE 60%[16]

AkolouBei pia olvtopun meplypadn Twv PACIKWY XOPOKTNPLOTIKWY TNG MapoywyLlkne Stadikaociag os pia
Tolevtoflopnyavia yla tnv KaAUTEPN Katavonon TnG TEXVLKNAG TNG ouvanotédpwong.

Baowd Xapaktnplotikd Mapaywyng Toéviou

H onuavtikotepn mpwtn UAN ylo TNV apaywyr Tou KAlVKep TOLUEVTOU elval Ta aoBe0TOALBIKA METPpWLATA,
Ta omnola e€oplooovtal eMbAVELOKA O AATOMEL KOVTA OTNV TolpevToBlopnyavia. H mapaywyr) evog tovou
KAlvkep amattel katd péco 6po 1,5 - 1,6 Tdovoug Mpwtwv VAWV, To peyaAUTEPO UEPOG TOU UALKOU XAvetal
amnd tn Stadikacio wg agpleg ekmouneg Slotelblou Tou avBpaka otnv atudodalpa Katd tnv avtidpacn Tng
acBeotonoinong (CaCO3=>Ca0 + CO,). OL cUYXPOVEG EYKATACTACELG TOLUEVTOU TIAPOUOLATOUV KOTavAaAlwaon
evépyetag 3.000 - 3.300 MJ avd tovo kAivkep otav n Siepyooia mpaypatonoleitol os povada mou Stobgtel
npoaoPeotonolntn (precalciner kiln).
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To piypa Twv KOpLWV TMPWTwV UVAWV (Bpauvopévo¢ aoPeoctoAlBog, AapylAog) TPO-OLIOYEVOTOLEITAL OF
KATAANAN avodoyia o€ ocwpoUlG (ETUUAKELS 1 KUKALKOUG), avOpeLyVUETAL O KAt@AAnAn avaloyia pe
S10pOBwTIKEG UAeg (xaAallaka metpwpata, oldnpopstaAevpa, Bwéitng k.o.) kal aA£betal oe cloTnUO
odalpopuvAwy. To oAeopévo piypa mpwtwv UAwv (dopiva) opoyevoroleital o OWAO Kol KATOTLY
tpododoteital otov MpoBepuavtr], 0 OMOLOG AMOTEAE(TAL QO MO CUOTOLYia KATaKOpUDWY KUKAWVWVY oL
omnolol Bplokovtal eykateotnuévol TipLv Tnv €icodo tou KALBAvou. Ito otddlo tng aBeotomnoinong udiotaral
TPOOBEUTIKY BepUIKN Katepyaoia pExpL toug 900 °C. Ma tnv mpoBEppavon Tou UALKOU péoa oTo SIKTUO TwV
KUKAWVWYV, ¥pnoluomolouvtal to Beppd agpla eéaywyng twv KABAvwv kot Twv datafewv Poéng tou
KAlvkep, Ta omoia petadEpovial oTo cUOTNUA UE agpaywyoUs. ITn CUVEXELQ, TO Uiypa tpododoteital os
TEPLOTPOPIKN KAWLVO — KAIBavo, OTou e xpron Kauoipwyv (puoiko aéplo, palolTt, petcoke, yoldvOpakeg
KOl EVAAANQKTIKA KaUOoLUa) Twv omolwy N T€dpa EVOWUATWVETOL OTO Uiyua, Beppaivovtal os BepuokpOoieg
1400 — 1500 °C 6mou TpayUATOTOoLE(TAL TUPOCUCCWHATWON TOU TIPOKUTTOVTOG 0€elSlou Tou aoBeotiou pe
ol\ika (6lo€eiblo tou mupttiou), aholuwva  kal ofeiblo Ttou aoldnpou (kAvkepomoinon). H meplotpodikni
kivnon tou kAiBavou kat n kAion tou €€wBolv To KAlvkep Tpog TV ££060. Metd tnv ££060 Tou amd TNV
TEPLOTPOPIKN KAWPLWVO, To KAlvkep PUxetol £éwg tn Beppokpacia twv 80 - 150 °C (o Bepuog mAéov agpag
odnyeital oav SEUTEPOYEVNG AEPAG KAUONG) Kol KATOTILY avaueLlyvUETaL Pe Tepimou 5 % katd Bapog yudo
Kol AAAa cuoTatikd. To piypa kAivkep-yUou aléBetal oe el8koUg HUAOUCG UEXPL TIOAU WIKPO HEYEBOG
KOKKWV (UIkpOTEpo amd 90 pum), mou omoteAel TO TOWEVTO. ITn OUVEXEld, amoBnkeVetal oe GLAO,
ouokevualetal Kal petadépetol avaloya pe tnv npoPAenopevn xpron tou. [15],[17]

Ol ONUOVTIKOTEPEC OEPLEC EKTTOUMEC TIOU OSnuloupyouvTal Omo TN AETOUPYid TWV EYKATAOTACEWV
mapaywyng Towéviou eival ta ofeibla tou avBpaka (CO, CO,), ta ofeibla tou alwtou (NOy), To Soeidlo
Tou Belou (SO3) kat n okovn (dust). AANAEG ONUOVTIKEG EKTIOUTIEG €lval OL TTTNTIKEG OpyavIKEG evwoelg (VOC),
ol dwotiveg (PCDDs), ta ¢poupavia (PCDFs) kat oL ekmounég Bapéwv HeT@AwyY. OL TOCOTNTEC TWV AEPLWV
EKTOUMWY €€0PTWVTAL KUPLWG oMo TG TPWTEG UAEC KAl Ta KAUGOLUA TIOU XPNOLUOTIOOUVTOL KATA TNV
mapaywylkn dtadikaaoia, to eninedo tng Beppokpaciag Kal TNV MEPLEKTIKOTNTA 0 0EUYOVO KATA TN SLapKeLla
oAwv twv otadilwv kavong. OL ekmounég e€aptwvtatl amod tn Sudtaén tou KALBAvou, tn Beppokpacia
Aewtoupyloc Tou, To BAAapo kKaUong Kal Kupiwg amod To KAUGLUO TToU XPNOLOoTOoLE(Tal yia TNV Kavon. Katd
TV mapaywylkn Siadikooia mapaywyng tolpévtou Sev dnuloupyolvtal uypd amodpAnta. To vepd mou
KOTAVOAWVETAL KATA TNV Topaywylkn dladikaoia xpnolpomoleital Kupiwg yla g avaykeg Yogng kat
ameAeuBepWVETAL OTNV OTUOOHALPA UE TNV LOPdT ATUOU.

Me tn pébodo tng cuvamnotéppwonc e€aodaliletal n mMARPNg Stdomacn Twv MPWTWV UAWVY OTA CUCTATIKA
TOUG O&eldLa KAl N EVOWMATWON Toug ota adpavr UALKA Tou KALvkep. Ol aAKaALKEG CUVONKEG KAl 1N EVIATLIKN
avapLlEn oto eowteplkd tou KALBAvou umofonboulv tnv amoppddnon MINTIKWY CUCTATIKWY TNG OEPLAG
daong. Auto €XeL WG OTMOTEAECUA UELWHEVEG EKTIOUTEG OE €VWOELG OMwWG SO,, HCI kal ota meploocodtepa
Bapéa pétaAda, pe efaipeon tov LUSPApPYUpo Kal To BAAAL. Katd tnv KAwkepomoinon otoug 1450 °C
T(POYLOTOTIOLELTAL XNUIKT SEOUEVON TWV PETAAAWVY KOl EVOWUATWON TG MOPAYOUEVNC amd Ta KAUoLUa
tédpag. [15],[18],[19]

EvoAlaktika Kavowa kot Mpwteg'YAeg (AFR, Alternative Fuels and Raw Materials)

To Apeco TAEOVEKTNUA TNG CUVATIOTEPPWONG OTNV TolPevToBlopnxavia eival n aflomoinon tng evéPyeLag
Tou amodidouv T eVAAAOKTLKA KAUGOLUO oo TG HOVASEG Tapaywyng TOEVTOU, KOAUTITOVTAS UEPOC TWV
QTTALTACEWV O€ 0pUKTA Kauolua. E€olkovopouvtal opuktol topol Kol LELWVETOL N €£APTNON TNG TAPAYWYNG
TOLUEVTOU a0 N OVOVEWGCLUEG TNYEG. EmumA€ov, Ta XpnoLUOMOLOUEVO eVAANOKTIKG KaUolpa ocuviBwg
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TapouoLalouVv UIKPOTEPO TIEPLEXOUEVO KATA WAala oe avOpaka oe OXEON HME TO OPUKTA KOUOLUO Kol oL
Q€LOTIOLNOLUESG TIPWTEG UAEG, Xwpig va emPaplvouv evepyelakd tn Slepyaocia, cuveloPpEPouv wG TOCOOTO
Ca0 mou armalteital yla TNV MOpaoKEUH Tou KAlvkep umokaBlotwvtog amoattroslg oe CaCOs. Emopévwg,
aKOUn éva Aaueco amotéAsopa eivat n Suvartn pelwon twv ekmopnwv CO;. H évtaén tng pebodou
ouvanotéppwong emkivbuvwy amoPAATwyY otoug KALBAVOUG TNG TOLUEVTOPLOUNXAVIOG OTn CUVOALKNA
ToAwtikry Staxeiplong amoPARTwy €xel w¢ mBavo emakoAouBo TN HElwWon TwV CUVOAIKWY TIAYKOOMLWY
eknounwv CO, oe oxéon e TNV anMotébpwaon Twv amofANTwv Xxwplc tnv avaktnon evépyelag. H xpron
Sdeutepoyevwyv UALKWV omd To avopyavo kKAdopa EA ylo TNV avIlkoTaoToon CUUPBATIKWY TIPWIWV UAWV
OUMBAAAeL otn pelwon tNG ekeT@AAEUONG PUOIKWY TTOPWY, TNV €VioXUON TNG alomoinong amofANTWY wg
pneBodou Slaxeiplong kol Tou TEPLOPLOUOU TOU OUVOALKOU TEPIBAANOVIIKOU OVTIKTUTIOU TOPOUOLWYV
Blopnxavikwyv SpaoTnPLOTATWY. Z€ avTiBeon e TOUG AMOTEPPWTPEC TTOU XPNOLLOTIOLOUVTAL ATTOKAELOTIKA
yla anmofAnta, n mapoyouevn téppa otn HEBOSO QUTH EVOWUATWVETAL TIANPWCG OTNV KUpla pala tou
KAlvkep, omote &ev TAPAyOVTAL UTIOAELUUATIKA TIpolovVTa ylad Ta Omolo  amolteltal MeEPALTEPW
enefepyacia.[15]

KataAAnAGTnTo TwV Npoop{OHeEVWY aroBARTWV W EVAAAOKTIKA KOO KoL TTPWTEC UAEC

To efepxopevo pelpo TwV gykataotdoswv Slaxeiplong amoPAntwy pmopel va eival eite evaA\akTikd
KoUoLUa €ite eVOANOKTIKEC TIPWTEG UAEG, Ta omola SlatiBevral yia xprion oe adslodotnuéves Blopnyavieg.
YAlkG cuokevaolag, mpoidvta ektog mpodlaypadwy, uddacpota, ¢idtpa, Ao, mMAactikd £(6n, vdallov,
APLAKEUTIKA TIPOIOVTO, AMOPPUTIAVTIKA, OAOLDEC, £16N ATOULKAC UYLEWVAG Kol AAAa amoBANTa UALKA pe
vPnAn Beppoyodvo Suvaun aflomolovvrtal Baocel mpodlaypadwyv otV Tapaywyr VOANAKTIKOU OTEPEOU
kavoipou (Alternative Solid Fuel —ASF), avaktnuévou amo aoTLKA KOl EUMOPLKA ATopPLUHATO eVAANAKTIKOU
kavoipou (Refuse-derived fuel — RDF) ywa xprion otnv towlevioflopnyavia. Avopyava amopAnta xwpic
uynAn Beppoydvo duvaun mAovotla kupiwg og ofeibla (Ca0, Si0,, Al,0s, Fe,03) 6nwg katdAouna appoBoAng,
XWHato punmacpéva pe Bapéa PETAAAO 1] UTIOAEippOTa TETPEAAioU, OKOVN Kol owuatidia mAololo ot
aAoupivio amd HeTOAAOUPYIKEG Blopnxavieg, oteped amoPAnta and Siaxeiplon kavocoepiwv, Tédpa Kal
okwpla, Adomneg puoLkoXNULKAG eMefepyaciag, eEavTAnUEVOL avopyavol KOTAAUTEG, aflomololvTal yLa TV
mapaywyn Hiypotog KOTAANAOU va UOKATAOTHOEL GUGCLKEG TIPWTEG UAEG OMapaiTNTEG yLol TNV Ttapaywyn
TOLUEVTOU.

Ta emkivbuva Kal pn emikivbuva amoBAnta adpavormolouvial Kol otafepomolouvial Je TNV MPoodnkn
BLOPNXOVIKWYV OPUKTWV Kol GAAEC TIpWTEC UAeg OmMwG ooPéotn, apyllo, TEDPO, TPOKEWWEVOU va
ehaylotomnolnBeil n emikvduvoTnTa Kot va pubpotolv ol GUGCLKEG LELOTNTEG TOU TeAkoU mpoidvtog (Léyebog
owpatdiwy, vypaocia, peoloyia, KATL.) avaloya pe TIg TpodlaypadEg TNE mapaywylkig Stadlkaolag ylo tnv
omoia mpoopilovtal. EmumAéoy, edv amalteital, TPOocAPUOIETAL TO TEPLEXOUEVO TWV Backwv ofeldiwy, £ToL
WOTE TO TEALKO TPOIOV va PNV mapouctdlel SLaKUUAVOELG otV udr Kal Tn ocUvBeon o CUYKPLON UE TLG
DUOIKEG TIPWTEG UAEG.

H Ewéva 1.5 mopoabétel mapadsiypato avaktnong mpwitwv VAWV amd SladopeTikd €idn Blopnxavikwv
aroPAATWVY KABWE KAl TLG AVTIOTOLYEC TtNYEC TIPOEAEVUGC TOUG.
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Compounds Waste material Industrial sources

- Coating residues = Foundries
- Aluminum recycling sludge = Aluminum industry

Clay mineral / Al 04

- Foundry sand - Foundries

Sllicates /500, > Contaminated soil > Soil remediation

- Fly ashes - Incinerator

SbAl-Ca-fe > Crushed sand > Foundries

Fluorine - CaF, filter sludge = Aluminum industry
Ewova 1. 5 TMpdteg HAeg amd andPinta Kot ot wnyéc tovg [15]

Ta Blopnyavikd emikivbuva kot pn €mkivéuva amoBAnta mou TPOKELTAL va XpnolponownBolv wg
eVOANOKTLKA KOUOLHA KOl TIPWTEG UAEC Ba TIPEMEL TTIPONYOUUEVWCE VO XAPAKTNPLOTOUV WG TPOC OPLOMEVES
WBLoTNTEG, OMwg eival n ¢uolky Toug Katdotaon (oTeped, uypo, aéplo), n toflkotnta (Bopéa METAAAQ,
opyavikd ¢optio), n ovotaon Kol To MEPLEXOUEVO O TEDPA, TO MOCOOTO TMINTIKAG UANG, n Beppoydvog
Suvaun Kat n meplexopevn vypooia. H onuacia mpoodloplopol auTwV TWV TIHPAPETPWY EYKELTAL OTO OTL TO
TAPOYOUEVO €VAANAKTIKO KaUolo Ba mpémel va eivat olUpudwvo pe tnv LoxVouoa TEPLBAANOVILKN
vopoBeoia kat n Beputdiki tou aia va eival otabepr) wote va punv eunodilel tov €leyxo tng tpododoaciag
Tou meplotpodikol KALBAvou. H ducikn katdotoon Tou Ba TPETEL va EMUTPEMEL TOV EUKOAO XELPLOUO, TN
HeTadopd oTn Hovada Mopaywyng TOWLEVTOU Kol TNV Mpoowpwvh amoBrkeuon. H avdAuon tng cuotaong
Tou BlopnxavikoU amoPAnTou elval onNUOVTLKY, OXL LOVO Yld TIG EKTTOUMECG METAAMWY Tou Ba mpokUuPouv
otnv atpoodalpa, oAAA KoL ylo ThV eMiSpaor TOUC OTLG LBLOTNTECG TOU TolEvTou. [20]

Oplopéva amdPfAnta pmopouv va mapadoBolv wg maptideg ameubBelag OTO €pyooTACLO TAPAYWYNG
TOLUEVTOU, VW GAAEG eV umopouv va xpnolpomnolnBouv aneubeiag wg Alternative Fuels and Raw Materials
Kol Tipémel va umoBAnBoulv oe Slabdikacio mpoemefepyaciog wWoTe va MANPOUV TIC QTTALTOUUEVEG
npoUmoBéoelg. OL povadeg enefepyaciag amoPfAnTwv mpog¢ tnv moapaywyn AFR amoBnkebouv Tta
ELO0EPYOUEVA UAIKA KOL TIOPEXOUV EYKOTAOTAOEL GAEONG, OVAULENG KAL OHOYEVOTOINONG. € OPLOHMEVEG
TLEPUTTWOELG OL KAIBavOL TWV TOLUEVTORLOUNXAVIWY UTtopolV va xpnotponotn®ouv yia thv aodpaln Stdbeon
el8IKwv powv amoPARTwY, Onwe ta putodappaka, Ta PCBs A Ta Anypéva dapUakeUTIKA tpoidvta. OL mio
ouvnBLopEéveG pog amoPAnTwy o aflomolouvTal yia tnv mapaywyrn AFR elval cUWLKTO PUTIACUEVO XAPTL,
XOPTOKOUTO, TAQOTIKA, UDAoHOTA, UAKA CUCKEuaOoiag, €A0OTIKA, EUAO Kol KAdopato amo amoBAnta

17



VOLKOKUPLWY, UTtNPECLWY Kal BLOPNXavIKwV Slepyaotwy. YIapyxouv, eniong, uypd andofAnta nmpoiovra onwg
xpnotporotnuéva Aadla, Staluteg, ubapei¢ Adomeg Sefapevwy TIOU TPOEPXOVTOL ATO TOV TOUEA TWV
petadopwyv f BLOUNXAVIKEG SpaOTNPLOTNTEG.

‘0Oco adopd ota aotikd andPANTa, AUTd amoteAolV €TEPOYEVH pon UALKWVY Kal Staxwpilovtal og {UPWOLUO
kKAdopa (urtoAsippata tpodipwy Kat GAAa UALKA BloAoyikng tpogéAeuang), adpavn (Aupog, TEppa) Kot UALKA
TIOU TIPOKUTITOUV HETA TNV KatavaAwon (ouokeuvaoieg, nAekTtpovikd oyabd). To avakUKAWOLUA UALKQ
(xaptovL, MAOOTIKO, YUOAL, HETOAAO) cuxva CUAAEyovTaL EEXWPLOTA amod GTumouC 1 emionuouc dopeic. e
OPLOUEVEC TIEPUTTWOELG TO (UUWOLUO KAQOUQ XpNnoWoToleital yla tTnv mapaywyn PBloaegpiov (avoepofila
XWVeUoN) f ylo Kopmoaotonoinon. O, Tt loyUeL yia to Blopnxovika amoBAnta epapUoleTal Kol Yo TO AOTIKA,
dnAadn povo ta tafvopunpéva UALKA pe yvwotr clotaon Kal kaboplopévn Beppoyovo Suvapn Bewpouvtal
KOTAAANAQ yLa Tapaywyr EVOAAAKTIKWY KOUCUWV.

H Ewkéva 1.6 mapéxel pio emokomnon twv amofAntwv mou dev cuvictavtal yla cuvenefepyacio otnv
TolpevtoBlopnyavio kabwg Kat Toug KUPLoUG AGYoU¢ YL TOUG OTIoloug amoppimrovTal.

AT Emission Potential for| Landfilling as NegaCve I
rillis values recyclin better option el
the clinker ycling P operation
Electronic waste X X X
Entire Batteries X X X X
Infectious & biol.
active medical X
waste
Mineral acids and
corrosives s A X
Explosives X X X
Asbestos X X
Radioactive waste X X
Unsorted X X X X
municipal waste

Ewodva 1. 6 Andéfinta akatdAinlo ylo cuvanotéepoon and v fropnyovia totpévrov [15]

H Obnyia 2000/76/EC tng EE mpoPAémeL oto apbBpo 4, mapdypadog 4, OtL «n abelodoTHUEVN Ao TV
apUOSLA UTTNPEDIO EYKATAOTON QITOTEQPPWOIG I CUVATTOTEQPPWONG Vo MPENMEL PNTA VO AVUPEPEL EMAKPLBWS
TLG KATNYopieC amoBANTwWY NToU UMOPEL VoL SLOYELPLOTED.

Q¢ Baockog kavovag, Ta anmoBAnta nmou eival anodektd wg AFR mpémnel va mpoodépouv mpocbetn afia oto
mpoiov:
V' Bepuikr afia oo To opyaviko kKAAopa

v aflo mpwtwv LAWY oo To avdpyavo - oToLXELAKO KAAoHAL.
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OL amnattioelg tng Slepyaoiag, oL 0TOXOL MOLOTNTAG TOU TOPAYOLEVOU TEALKOU TPoiovTog, n vopoBeoia mepl
eKmounwy Aappavovtat umoPn cuvSuaoTIKA yLa ToV KOOOPLOUO TWV XNKWY Kot GUGCLKWY TIPAUETPWY TTOU
TPEMEL va xapaktnpilouv to anoBAnto mpog aflomoinon. Katd tnv aflohdynon evog amoBARTOU wg mpog tnv
KataAAnASTNTA XPHOoNG TOU yLa TNV Tapaywyr eVOAAAKTIKOU KOAUGLOU TIPoopL{OEVOU VLA CUVATIOTEDPWON,
oL otoyol givat:

= va LKOWOTIOLOUVTOL OTIOLECSHTIOTE VOULKEG QTOLTHOEL OXETIKA HE TN pUMOvon, TNV Uyela, tnv
oopAAELA KAL TO TEXVIKA TTPOTUTIAL

= va enipspalwvetol OtL n ouvanotéppwaon amoteAel tn BEATotn emthoyr Slaxeiplong yla to
OUYKEKPLUEVO artOPBANTO O cUYKPLON UE GANEC TEXVOAOYIEG

= va anokAeietal n mBavoTnTa EMIPBAPUVIIKWY CUVETELWY OTNV TTOLOTNTO TOU TEALKOU TIPOIOVTOG
= va eAOXLOTOTIOLELTOL TO OLKOVOULKO KOOTOG TNC Slaxeiplon Twv ormoPAATwWVY.

210 Sldypappa pong tng Elkdvag 1.7 mapouotdletal n cuAAOYLOTIKA Ttopeia anodoxng i anoppung evog
anofAnTou wg KatdAAnAou ) OxL yla xprion otnv tolpevtoBlopnyavia.[15][18][19]

Does the waste or method
comply with the company’s AFR policy?

refuse

GCV* oF TOTAL WASTE » 8 MJ/KG
AND RAW MATERIALS** = 0%

Ash »50% and
raw materials** in ash >80%?

Raw Materials** >0% and
GCV* of the rest >8 MJ/kg

Resolution of a local waste
management problem ?

GCv* gross calorific value
Raw materials** (a0, Sioz, AIZO ; Fezo ,50

30025350

Waste disposal / Waste destruction

Ewodva 1. 7 Atbypappa porig arodoyng / andppiyng AFR [15]
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1.4 Yplotduevn mapaywyn kot Stayeiplon EA

To pepidlo twv 6LAPopwV OLKOVOULIKWY SpacTnPLOTATWY OTn CUVOALKN Tapaywyn amoBARTwv otnv
Eupwmnaikni Evwon twv 27 xwpwv (EE-27) yia to 2018 anesikoviletal otnv Etkéva 1.8. H cupBoAr] tou topéa
TwV Katookeuwv Ntav 36,0 % tou cuvolou Kot akoAouBouv ta opuxeilo kal Ta Aatoueia (26,2 %), n
Blopnxavikn dpactnpidotnta (10,6 %), n diaxeiplon udatikwy amoBAnTwv(9,9 %) Kot Ta volkokupld (8,2 %).
To umolouto 9,1 % Atav amoBAnTa mou Tpoépxovtav omd AANEC OLKOVOULKEC SpacTNPLOTNTES, KUPILWE TIg
unnpeoleg (4,2 %) KaL Tov evepyELOKO Topéa (3,5 %). [21]

Waste generationby economic activities and households,
EU-27,2018 (% share oftotal waste)

Agriculture,
_ forestry and fishing

(exceS ?Mf\els le Energy ot Wholesale of

3 wf 0lesae 35% waste and scrap
o ’

waste and scrap) 0,5 %

42 %
<,
Households &
0 ’71’ ‘i:.
e y . Construction

36,0 %

=

Waste/
water
99 %

Manufacturing ——
10,6 %

Mining and
quarrying
26,2 %

Source: Eurostat (online data code: env_wasgen)

Ewova 1. 8 Mapayoyh arofritov avd okovopuky dpactnprotnta (2018) [21]

Amo ta anoBAnta nov mapdaxdnkav, mepinou 101,4 ekatoupupla tovol (4,3 % tou cuvolou) taflvoundnkav
WG emkivéuva. e ouykplon pe to 2010, otnv EE-27 mapdaxBnkav to 2018 11,6 % meplocotepa emikivéuva
anoBAnta. To MOCOOTO TWV EMIKIVEUVWY ATOBANTWY 0TO CUVOAO TWV TTAPAYOUEVWY ATIOBANTWY ATAV KATW
arnd 10,0 % yla TNV TTAELOVOTNTA TWV KPaTwV peAwv tng EE-27 (Ewkdva 1.9). H ewkéva yua tnv EcBovia kat tn
BouAyopia sival Stadopetiky, kabwg n mopaywyn tTwv emkivbuvwy avépyetal os 46,9 % kat 10,4 %
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avtiotolya. To oAU uPnAd mooootd tng EcBoviag odeiletal otnv Mapaywyr evépyelag and achoaAtolyo
oxLotoABo. [21]

Hazardous waste generated, 2010 and 2018
(% share of total waste)
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Ewova 1. 9 Mapayoyn enkivdvvev arofifitov, 2010,2018, og % tov cvuvorov [21]

Amo toucg 101,4 ekatopplpla TOVOUC TIOU OGUVOAIKA mapdaxOnkav otnv EE-27 to 2018, evtdc Evwong
enefepydotnkav 82,2 ekatoppupla tévol. Mavw amno Ta duo TPLTA TNG CUVOALKNG TOoOTNTAC EMeEEPYAOTNKE
O£ TE00EPLC XWPEC TNG EE-27 Kal cuykekplpéva otn lepuavia (27,3 %), otn BouAyoapia (16,5 %), tnv EcBovia
(13,1 %) ko tn FaAAia (11,6 %) ( Ewova 1.10). [21]
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Hazardous waste treatment, 2018
(million tonnes)
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Ewova 1. 10 Eneéepyacia emxivduvov anofrntev 2018, ot ekatoppdpia tovoug[21]

Ta emkivbuva amoPAnta evéxouv KwvdUvoug ylo TNV avBpwrivr uyesia kol to mepBdllov av Sev
Slaxelplotolv kat StoteBolv pe aodaln Tpomo, wg ek Toutou Silvetal onpoacio otov TPomo enefepyaoiag
tou¢. H eneepyaoia meplhappavel T epyaocieg avaktnong kal StaBsong. OL epyacieg avaktnong adopouv
OTLG TTOOOTNTEG TWV AMOPBANTWY Tou amotedpwBNKov LLE AVAKTNON EVEPYELACS, AVOKUKAWBNKAV 1] XpNoLUo-
mowdnkav yla enixwon (xpnon twv amoBAATwV og XWPOUG ekoKAdNE Yl OKOTOUE AmMOKATACTAONG TNG
KAlong i aocddAelag n yla AOyoug UNXOVLIKNG OTNV OPXLTEKTOVIKN Tomtiou). OL epyacieg S1aBsong meplhaypl-
Bavouv TNV UYELOVOULKN Tadr, TV AMOTEPPWON XWPLG avAKTNon evépyelag Kol Tn dtdBeon Toug pue dAAoug
TPOMouC.

Ma to 2018, amnod 10 45 % Twv €MKIVOUVWY anOPANTWY TIOU UTECTN €PYACLEC avaKTnong, UOALS to 7,6%
(toobuvaypel oe 14 kg amoBANTOU avVA KATOLKO) XPNOLLOTIOLONKE yLa TV avaktnon evépyelag Kat to 37,4%
(toobduvapel oe 69 kg amoPAATOU avd KATOLKO) XPNOLUOTIOLNONKE o gpyacieg avakUKAWONG Kol EMiXwong.
Ma to unmdhouto 55% twv EA edpapudotnkav epyacieg Sidbsong, omou 1o 33 % (looduvapel oe 61 kg
anoBANTOU avd KATOWKo) SLaTéBnke Ot XWPOUG UYELOVOWMIKAG Ttadng, to 5,7 % (oobuvauel oe 10 kg
anoBAnToU avd KATolko) amotedpwdnke Xwplg avaktnon evépyelag Kol TEAog To umdlouto 16,2 %
(toobduvaypel og 30 kg amoPAntou ava KAtowko) dlatebnke pe dAAoug tpomoug (Ewkova 1.11). [21]
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Hazardous waste treatment, 2018
(kg per capita)
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Ewova 1. 11 Ene&epyacia EA, kA avd kdtowo, 2014 [21]

JUpdwva e TIC mopatnpRoels tou EBvikol Zxediou Alaxeiplong Emikivbuvwy AmoBANTwWY OXETIKA LE TNV
KOTQVOUN TwV gpyooclwv Stoxeiplong ava Bactkn katnyopia omoPfAATwy, Kataypddetal OTL yla TO £T0G
avadopag 2011 to 36 % twv Blopnxavikwyv anoPAntwv odnyeital oe dtadikaoieg avaktnong (R), To 14 %
odnyeltal npog duabeon (D), to 17 % mpog amobrikeuon (A) katl To umoAoLno 33 % o€ N KOTAYEYPAUUEVN
xpnon. To 75 % twv EA aotikou tumou tiBetal mpog 61aBeon (D) evw yla to umoAouno 25 % edapuolovral
TEXVIKEC avaktnong. To katayeypappéva EA ekokodwy, KATookeuwv Kal katedadioswv odnyouvtal e
oAokAnpou ot Sladikaoieg Stabeong (D).

Ye oxéon pe TOUC OeopoBeTnUEVOUC OTOXOUG YLOL ETTAVAXPNOLUOTOLNGN, aVvOKUKAWGN Kal avaktnon,
aflohoywvtag tnv UGDLOTAUEVN KATAOTACN Topoywyng kat Stoxeipiong twv EA ywa to €tog 2011
SlamoTwveTal OTL N dlaxeiplor Toug Unopel va elval o amOTEAECUATLKN HE TNV edappoyr SPACEWV OTIWG
N MOKVWON TwV EAEYXWV OXETIKA UE TNV TAPNON TNG MEPLBAAAOVTIKAG VouoBeoiag Kal n eméktoon Twv
SIKTUWV Kal gykatootdcewv Slaxeiplong. EWdikdtepa oe oxéon pe tn Sloxeipon twv PBlopnxavikwyv EA,
SLOTLOTWVETAL N ETUTOKTIKY avaykn Slapopdwong SIKTUOU E€YKATAOTACEWY SLABEONC KAl €va ONUAVTIKO
neplBwplo avantuéng SIKTUWV EYKOTAOTACEWY AVAKTNOoNG, Adyw TOU onUovTkoU mocootol Sltabeong o€
EYKOTAOTACEL TOU €fWTEPLKOU HUE ONUAVILKA QUENUEVO KOOTOG Kol omwAela Kedpahaiwv. EmutAéov,
TapaTNPEiTAL CUCCWPEUON TWV BLOUNXOVIKWY ETUKIVOUVWY aMOBARTWY OTOUG XWPEOUG TWV APAYWYWYV TToU
OUXVQ LETATPETIOVTAL O XWPOUC 8LABeong xwpig va mAnpoLV TIg KatdAANAEG ipodlaypoadég. [22]
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KepaAaio 2. OQewpnTtikd pépog

2.1 Elcaywyn

tn 81ebvn BpAloypadia €xouv avodepBel kot eEeTacBel APKETEC MEPUTTWOELS UEYAAWV BLOUNXOVIKWY
QTUXNHATWY amo BLOUNXAVIES XNUWKWY, GUTOPAPUAKWY, TIETPOXNULKWY, EVEPYELOC, GAPUAKWY K.at.. [ta TNV
nepiodo 1917-2011 €xouv kataypadel Touddxiotov 319 peydAa PBLOUNXAVIKA ATUXAUATO TIOU £iyov wg
amotéAeopa to BAavato | Tov TpaUMATIONO avBpwnwy, KabBwg emiong mepBAAOVIIKEG KAl OLKOAOYLKEG
OUVETELEG. [23]

Ta ATUXAUATO O XNULKEC EYKATAOTAOELG N} EYKOTAOTAOCELS amobrkeuong mpokaAoUv W8laitepn avnouyioa,
KaBw¢ otnv mepimtwon ekpnéewv Kal emakoAouBwv mupkaylwy, n aneAevBépwon toflkwv aspiwv eival
avarnodeuktn kabotwvrag e€icou avamnddeuktn tnv €kBeon tou Tomkol TTANBuopoL.[24] XapaKTnpLoTKo
MapAdelylua o XWPo amobnkeuong XNUIKwy, amotelel n mepinmtwon tng €kpnéng 2750 tOVwy VITPLKOU
OUUwViou oto Apdvt Tou AlBdavou tov Alyouoto tou 2020. EKTOG amo Tig {NULEG TTOU TIPOKAAECE TO WOTLKO
KUUa, aneleuBepwOnkav Toflkd aépla omwe ofeidia tou alwtou (NOy), appwvia, (NHs) kat povoteidio tou
avBpoaka (CO).[25] H akplBr¢ attia mou mupodotnoe tnv €kpnén Tou VITpLkoU appwviou Pploketal akoun
umo Slepelvnon.

Image credit: Satellite image ©2020 Maxar Technologles

Ewoéva 2. 1 TIpoPfAifqta Apoviod mpy kot petd v €ékpnén - Aipavog Adyovotog 2020

ANO TOPASELYUO HEYAAOU OTUXNUOTOC HE TEPAOTIO TIEPLBAANOVTIKO KOl OLKOVOULKO amotUmMwa eivat n
Slappon metpelaiou oto Bopelo KOATo tou Meikol, HETA amo €kpnén otnv e€€6pa yewtpnong Deepwater
Horizon. Ztnv wotopia tg Blopnxaviag netpehaiov Bewpeital n peyodivtepn Sappor aneheuBepwvovtag
nepinou 500.000 m® metpelaiov otov wkeavo.[26]
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Ewoéva 2. 2 Deepwater Horizon oil spill — KéArog tov Me&ukod Anpitiog 2010

2.2 Atuymuata oe Bounyavieg dtayxeiplong amoAnTwy

OL eykataotdoelg Slaxeiplong amofANTwyY, 0V KOl KATOTACOOVTIOL WG MO OO TIC TO ETUPPETEIC OE
atuxnuata Blopnxavieg, mpokaAouv Alyotepo coPapPEC CUVETIELEG OE OXEON UE QUTEG TTOU TIPOKUTITOUV Omd
AaAAoug Blopnxavikoug topeic.[27] Ma T ooBapdtnTa TWV ATUXNUATWY AapBdvovtal urmtoyn mapAyovIEG
Omw¢ ol emikivbuvecg ouaoieg mou ameAeuBepwvovTtal, oL AVOPWITLVEG, OL KOWVWVLKEG, oL TIEPLBOAAOVTLKEG Kot
Ol OLKOVOMLKEG OUVEMEeleG. OL TOPATMAVW TOPAYOVTEC amoteAolv Oeikteg mou meplhapfavovtal otnv
Eupwrnaikl KAlLOKa PBlLOPNXAVIKWY atuxnudtwy. H Blopnyavia enefepyaciog amoBANTwV UTIOKELTOL OE
XNUIKOUG KvdUvoucg Kol atuxnuota AOyw tng molkilopopdiag, TNG £TEPOYEVELAG Kal TG HN opOn¢
Taflvopnong Twv amoPAnTwv.[28] Inuepa eival KAAA KATAVONTO OTL N AVAULEN SLOPOPETIKWV PEUUATWY
armoPAATWVY popel vor 08NyNoeL o€ OMPOCUEVEG KAl AVETILOUUNTEG XNULIKEG avTLdpAoELg ou ekdnAwvovtal
Le TV mapaywyn Bgpudtntog kat / A agpiwv. [29], [28], [27]

ATO TIG PeAETeG IOV €Xouv mpaypatomnolnBel evtdg Eupwnaikng Evwong ¢ailvetal otL n mupkayld gival o
ouxvoTeEPOG Kivbuvog (mepimou og mocootd 80%) oToV TOUEN TWV AMOBANTWY Kol OXETIZETAL LE AKOTAAANAEG
Stadlkaoieg mou pmopel v akohouBouvtal otn cuvolikr Stadikacio Slaxeiplong Toug, amod tnv mapaywyn
€w¢ TNV TeAKN emneepyaocia toug. Napdyovteg OMwe n Un opdn tafvounon twv amoBAnTwy, n €AAUTG
aflohoynon twv efwbepuwv avtidpacswv, oL oKATtAAANAec ouvOnkeg amoBnkeuong Kal n  pn
mapakoAoUOnaon Twv SEIKTWV UPKAYLAC EMLEPOUV 0TNV EKENAWGON ATUXNUATWY TTUPKAYLAC.

O Opyaviopog NeptBaiiovtog Tou Hvwpévou Baolelou BéNovtag va untodeifel Tig attieg mou odrynoav ota
QTUXALOTA, TIPOEPN OE OVALOKOTINGN TWV TIEPLOTATIKWY, EVTOT{ovTag TI¢ amokAioelc and ta mpdtuma mou
£xel Beomioel. Napadelypa amoteAel To atvxnua mou cuvéRn to Maptio tou 2007 oto Heysham tng AyyAlag
AOYw avemBupntwv avildpdoswyv Katd tn OlApKeld TNG avAULENG omoPANTWY. ITN OUYKEKPLUEVN
gyKataotaon avaplyvuovratl anopAnta pe okomod va mapayxdel kavaopo (cemfuel), To omolo otn cuvéxela
kaiyetal o kAiBovo Blopnxaviag tolpévtou. Ola ta amoBAnTa mPLV TNV AVAULEN TOUG EAEYXOVTAL WC TIPOC TN
Beppoyovo duvapn, TNV TEPLEKTIKOTNTA TOU YAwPlou Kal Twv HeTdMAwv. Xtn defapevr umnpxav nédn
amoBnkeupévol 125 tovol tou kavoipou cemfuel, To omolo eixe mpoafloloynBeil cuudwva pe Ta KpLtApLla
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arnodoxng tng eykataotacns. Qotdco, Katd tnv avduelen 21 tovwv anoBAntou eAadpwy AmMOoTAYUATWY
udpoyovavBpakwy (HLD) pe to cemfuel, mpayuatomnowBnke e€wBepun avtidbpaon, dnuloupyla unepmnicong
KOl amWAELA TTAVW Ao 4 TOVOUG TV TIEPLEXOUEVWY amoBARTWY otnv atpoodatpa. Afilel va onuelwBel otL o
1810¢ tuTo¢ amoPAntou eixe mapaAndOel emituXwG amod TNV eykatdotacn AAAeC 16 dpopég. Aev eival cadég
ylati ta anoBAnta HLD avtéSpaocav e To meplexopevo tng de€apevng, alld n o aflomiotn e€nynon ival
oTL to cemfuel mepleixe pla évwaon mou Eekivnoe eite tov e€wBeppo MOAUUEPLOUO £lte TNV LSPOAUGH TOU
HLD. H ewBepun avtibpaon mpokdAeos B£puovon Tou MePLEXOUEVOU TNG Se€apevng, e ouvakoAlouBn
mapaywyn atpol Kal aneuBeiag ékAuon aepiwv otnv atpocdalpa. H €peuva mou akoAouBnoe PeTA TO
atuxnua, amokAAUE pla oLpd amod aotoxieg katd tn dtadikaoia amodoxng kal mapalaBrg tou amoBAntou
OTWG: a) QVETIOPKELG €AEYXOUC yla TOV MARPN XOPOKINPLOUO TG oUoTaong Tou Kauoiuyou, B) Andn un
OVTUTPOCWIEUTIKOU SelylaTog yla Tov €Aeyxo cupPatotntacg kol y) eAAT Opyava yla thv €vOelen twv
avermBuuntwv avidpdoswy. Amaltouvtal, ouvenwg, aflomoteg Stadilkacie¢ amodoxng, oL omoieg Ba
npoaoblopilouv tn olotaon Twy amofANTwy, Ba eAéyxouv tn petaPAntotnTa oto dpoptio Kot Ba mpoPAénouv
TUXOV QVETILOUUNTEG aVTLOPAOELS HECW SOKLUWY cuppatotntag. [28]

Ye Eupwnaikd eminedo avriotolyn €peuva yla atuynuata ot povadeg emefepyaciag amoPARTwyV €xel
npaypotonownBel anod 1o Yrnoupyeio MeptBarlovrog kal Evépyelag tng MaAAiag. 2ToxXog TG £peuvog ATav n
Slepelivnon TNG ouXVOTNTAC KoL TNG ooPfapoTNTAC TWV ATUXNMATWV TIou cupPaivouv otov KAGSO Ttng
Slaxeiplong twv amoPAntwv. Ta amoteAéopata TnG £peuvag £6el€av OtL o KAGdog tng Slaxeiplong
amoPAfTwv kotalapBdvel tnv tpitn Béon otnv Katdtagn tou cuVoALKOU aplOpol aTUXNUATWY, EVW OTNV
Kotataén Twv cofapwyv atuxnUATwY KatoAopBavel poAg tn 12" B£on. Atuxnuata £xouv Kataypodel os
£yKaTOOTAOELG emetepyaoiag Kol amoBnKeuong eMKivOuvwy Kal pn emikivbuvwy amoBARTwy.

To 2011 ot povada emefepyaciog emikivbuvwy amoPAntwv otn FaAAia, ekAuotav KOmvog amo €vav
pooyepdto kddo twv 30 m3mou mepleixe mavid puntacpéva pe Addia kot pn emnkivéuvo didtpa. Otav ot
TUPOoPEDTEG AvolEav ToV KASo yla va Tov KotacBroouv pe adpo, n ¢wtld avalonmupwbnke. H pwtld dev
TPOKANONKE amod Kamola eEwTepLkn TNy, oAAA Ao TV auToBEpUavon TwV PUTTACHUEVWY UE AASL TTaVLWV.
Avtiotola, pwtid Adyw autoBépuavong exet kataypadel kot o€ eTalpeio SGUAOYAG LETAAAKWY atoBATWY
otn Chenove tn¢ FaAiag. To meplotatikd cuvéPn otav os pia ddtvn amobrikeuong 100 m® pwicparog
odnpou pe unoAeippata Aadol Eéomaoce dwtid. Tov Alyoucoto tou 2013 otnv moAn Luigny tng MaAAiog
Eéonaoce Pwtld o €va ocwpd Tepaxwopevou EUAou (wood chips), Aoyw autavadAeéng oe povada
enefepyaciag pun enkivbuvwy amoPANTwy. e OAEC TIC TIEPUTTWOELG, EVTOMIOTNKAV TIAPABACELS OTOV TPOTO
AELTOUPYLOC TWV EYKOTAOTACEWVY WE TPOG TO €i60¢ Kal TNV mocoTNTa Twv arnoPARTwy mou enetepyaloviay.
ELSIKA OTNV MEPIMTWON TOU TEHAXLOMEVOU EUAOU, O AmoBnKeUUEVOG OYKOG TOU cwpou NTav nepimou 6000
m3, unepBaivovtag téooeplc popég To eTUTPENOUEVO GpLo TNE vopoBeoiag yla TV amoBrikeuon KaUoLUwy
amoPAntwv kat Bopalag. [27]

2tn BBAloypadia £xouv kataypadel emiong neplotatikd GwTtldg mou odeilovtayv oTNV AVTLSPACLUOTNTA TWV
amoPAATwy pe to vepd. Eva TETOO TEPLOTATIKO OUVEPn ot 14 YemtepyPplou 2006 ot £pyooTtdoLo
enefepyaociag anoPfAntwv oto Cannock tng AyyAiag, omou to andPfAnto npbe oe emadr HeE TO VEPO TNG
Bpoxng katda tnv diapkela detypatoAniag tou, pe anotéAeopa va mPokAnBel avadAeln kat mupkayld. H
dwtld e€amwOnke og éva Sumhavo doxeio elpAsktou uypoL Kal moAamAocLldotnke.[28]

MapOOoLO TIEPLOTATLKO €KPNENG He autd oto Cannock €xel oupPel OxL o povada emefepyaociag anoBAnTwy,
oAAd katd tn BaAdocola petadopd 2333 TOVWVY PN eneepyacpévng tEdpag mubuéva amod tnv AyyAia otnv
OMavéia. Tov lavoudpto tou 2017, to mAoio Nortrader mou Atov aykupoBoAnuévo oto ALPavl Tou
Plymouth, untéotn 600 anavwtég ekpreLc.
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Ewkova 2.3 Athynua oe eykatdotacn dioygipiong omofMTov 6tov amdfinto aviédpace pe vepd - Cannock tng AyyMag —
Yentéupprog 2006

OL ekpnéeLC TPOKAAECAV TOV TPOUHATIONO £VOC epyalOpevou Kat NULEC OTO TTAOLO, YLOl TNV OTTOKATAOTAON
TWV omolwv Xpeldotnkav 4 pAves. O Opyaviouog Epeuvag Oaldoowwv Atuxnuatwv (Marine Accident
Investigation Branch) tou Hvwpévou Baolleiou petd anod evdele)n £peuva KATEANEE OTO CUUMEPACHO OTL h
£kpnén mpokAnBbnke amd tnv avadAe€n tou udpoyovou mou ameAeuBepwbnke AMO TO HeETAPEPOUEVO
doprtio. Onwg anodeiyBnke ek Twv UCTEPWY, N Un enefepyaopévn TEppa MUBUEVA avTESPAOE E TO VEPO
aneAevBepwvovtog aéplo udpoyovo. Tautoxpova, pla AAAN Asttoupyia oTo KATAoTpwWHA dnuolpynoe Eva
NAEKTPIKO TOEO TOU NTav N mnyn avadpAséng yla to cucowpeUpévo ubpoyovo. Katd tn SLdpkelo TG
Slepelivnong StamotwOnKke OTL N 1N eneéepyacpévn TEdpa anotedhpwtrpa Tatlvoundnke eopaAptéva wg Un
£TIKIVOUVO amoPBANTO we pog TNV emikivéuvn dlotnta HP3: EUdAekTo, Adyw TN Sladikaciog mpoéAeuaong
Tou. H €peuva KkatéAnée emiong oOTO0 CUUMEPOOHA OTL TA UPLOTAUEVA TIPWTOKOAAQ SOKIUWV yla v
aloAdynon TG LKAvOTNTACG TNG TEbPAC va TapayeL eUGAeKTA aépla NTav akatdAAnAa kat avemapkn. TEAOG,
afilel va onuelwBel otL av Kol n Teédpa anoteppwtrpa dev mephapBavetol otov KatdAoyo tou AleBvoug
Kwdika Itepewv Xudnv Poptiwv (Kwdikag IMSBC), dgv {ntrbnke €ykplon amod TG appodLEG apXEG yla Tn
petadopad tou. [30]

Onwc ¢pavnke amo ta mapandvw mapodeiypata, to autofeppalvopeva anopAnta Kal ta anopAnta mou
QVTLOPOUV HE TO VEPO Mapayovtag eUMAEKTA AEPLA, UMOPOUV VA TIPOKAAEoOUV dwTLd. Ta autoBeppalvo-
HeVO Kol avildpwvta Pe vepd amoPAnta ocuvdéovtal pe tnv emikivbuvn duotnta HP3, mou amoteAel
TLAPAYOVTA ETUKLVOUVOTNTAG EVOG AMOBANTOU Kal TAELVOUNGCNE TOU WG ETUKIVOUVO.

2.3 AvtoBéppuavon

2.3.1 Zvvéeomn avtobépuavong e v vopobeaia

2tn 61ebvn kal Eupwrnaikr vopoBeoia, ol autoBepUalVOUEVEG OUGLEG | OUCLEG TTOU UTTOpPOUV Va auTavVO-
dAeyolv nepthappavovtat otoug Kavoviopoucg CLP kot ADR. Stov Kavoviouod CLP umtdpxouv poALg 9 evap-
LLOVLOUEVEC TOELVOUNOELG e TOUG KwdkoUE SnAwong emikivduvotnta H251: AutoUspuaivetal — umopel va
avapAeydei koL H252: Se peyddeg moootntec autodepuaivetal — umopei va avoapAeydei. Avtiotolxa, otov
Kavoviopé ADR, mou adopd ot Slacuvoplakee UeTadopéC emKivOUVWY  EUTIOPEVHATWY, TO
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QUTOBDEPUALVOLEVA gUMOpeUATA avikouv otnv KAdon 4.2: ouois¢ mou umopouv va autavapAeydouv
tou.[31],[32]

H autoBéppavon eival pla Wotnta mou adopd O6Ao tov KUKAO IwnG pla ouciag r €vog Miypatog,
ennpealovtog kot Ta anopAnta. Otav éva amoBAnTo sival autoOepUaLVOEVO, CUVSEETAL E TNV ETUKIVOUVN
Wbotnta HP3: EUPAekto Kal CUYKeEKPLUEVA HE TOUuG Kwokoug O6nAwong ermkwvduvotntag H251 kot
H252(Kavoviopog EE 1357/2014).[3] Z0udwva pe tv avokoivwon tng Eupwmaikng Emtpomng ywa tnv
taflvopnon twv anoPAntwv akolouBeital gite n péBodog umoloylopol eite n Sie€aywyn oameuBeiag
SoKLUAG tou amoPAnTou. Xe Teplmtwon Tou umApXouv emapkelg mAnpodopieg yla Tn ouvBeon Tou
amoBAntou, dnAadn Otav UTAPXOUV YVWOEL OXETIKA HUE TIC €MIKIVOUVEC OUCIEC TIOU TEPLEXOVTOL OTO
anopAnto, akolouBeital n uEBodog unohoylopoU.[5] Ouwg, emeldn n aUTOBEPUAVON OVAKEL OTIC PUOLKECG
ETUKIVOUVEG LOLOTNTEG, O EAEYXOG TNG EMLKIVOUVOTNTOG LECW SOKLUNAG TIPOTLMATAL KOL UTIEPLOXUEL VOULKA TNG
pneBoSou umohoytlopou. Na tov Mpoodloplopd thg autoBEépuavong akoAouBeital n péBodog UN N.4 test, n
omola Bewpeltal n mo KATAAANAN TEXVIKA Ylo TNV TOEWVOUNON XNULKWV OUCLWY, EUTIOPEUUATWY Kol
amoBAfTwv oclUupwva e TNV Keipevn vopoBeoia (Classification Labelling and Packaging-CLP, Accord
Dangereux Routier-ADR kat Waste Directive Framework-WDF). [31],[32],[1] Ztnv Ewova 2.4 apouatalovrot
TO KPLTAPLA TOELVOUNONG TWV QUTOOEPUALVOUEVWV OUGLWV.

Ouoia/piypa/anédBAnto Tafwdpunon katdé CLP Tafivopnon katd UN

To andBAnto autoBepuaivetal dtav
eAéyxetalL oe Sewypatodopéa twv 100mm
otoug 140°C?
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2tn Sokwry UN N.4 test mapouoialetat n péBoSo¢ mpoodloplopol TwV OUCLWV TIOU TIPOKAAOUV
autoBéppavon. H duvatotnta plog ouciag va UTIOKELTOL O 0EelOWTIKA auTtoBEpuavon mpoadlopiletal amno
v enadn g Le tov aépa o€ Beppokpaocieg 100 °C, 120 °C, 140 °C, og cuppaTvo KUBLKO delypatodopea
Sdlaotdcswv 25 mm f 100 mm.[33] Ta amoteAéopata tng SOKLUNG XPNOoLomoLloUVTaL £iTe UE TIC apXEC KOl
Ta KpLtnpLa tafvopnong mou Sivovtatl otov Kwdika Metadopwv tou OHE “Recommendations on the
Transport of Dangerous Good, Manual of Test and Criteria, United Nations, 1993” eite pe ta kpuripla
talvopnong tou Kavoviopol tng EE 1272/2008.[33],[34]

2.3.2. Oplouo6g avtoBeppavong

OL ouoieg mMou Katd tnv emadn TOUC LE TOV aépa Kol XwpIlc TNV TOpOoXr EVEPYELAG UTIOKELVIAL OF
autoBépuaveon ovopalovial autoBepualvopeveg. AUTEG oL ouoieg avadAéyovtal povo av Bpebouv oe
LEYAAEC TTOOOTNTEG (Y. OWPOL) KAl PETA Ao UEYANEG XPOVIKEG TTEPLOSOUC. OL aUTOBEPUALVOUEVEC OUGIEG
elval StadopeTikég amod TG mMupodoplkEG ouaieg, oL omoieg avadAéyovrol avBopunta KATA TV emadr Toug
pe tov aépa. Otav n avtoBéppavon evog UALKoU utiepPel TIg Kpiolueg ouvOnkeg, dnAadn otav o pubuodc
mapaywyng Bepudtntag umepPailvel to pubud amwAslag Beppotntag, feKVA v OLYOKAlEL TO UALKO
(smoldering) oto k€vtpo Tng palag tou Kol otav enektabel otnv e€wteptkn emidavela, TOTE TO UALKO pmopset
va avadAeyel [35]. H autoBéppavon (self-heating) kot n avtavadpAsén (spontaneous combustion or self-
ignition or auto ignition) eivat duo Slepyaoieg dpeoa ouvdedepéveg, KABWE n MOPOUCIA TNG TPWTNG
arnote)el TpOSpopo oTadlo NG SeUTeEPNC. TUVETWG, N auTavadAstn eival n kavon mou pokaAsital amno tnv
aneAevBépwon BepuotnTag Adyw PLOAOYIKWY, GUOKWV 1N XNUIKWY avildpAoewv Xwpig tv mapoucia
eEWTEPLKAG TINYNG £vauong Kol cupBaivel 6tav emtuyxavetal n Bepuokpacio autavadpAeéng.

2.3.3. BifAloypa@ixi) avaoKOTN o QUTAVAPAEENS

Mapd TO yeyovog OTL otnv emiotnuoviky BiBAloypadia €xouv UTAPEEL EKTETAUEVEG MEAETEG yla TNV
avtavadpAeén/autobépuavon UAikwy, €xel amodelyBel OTL ta uNdpyovto poviéAa Sev pmopolv va
nipoBAéPouv TN cupmepldopd Toug Ue akpifela. Ma tnv mPOPAedn Tou KSUVOU TIUPKAYLAC ammolTeiTal
EMAPKNG Tteplypadr twv otadiwv mou akoAouBouvtal kad’ O6An tn Sidpkela ekdNAwong tou davopévou,
and TNV €vapén HEXPL TNV QVATTUEN TOU, TOU va TEPAAUPAVEL TNV APXLIKN Ttapaywyrn Bepuotntag and
HLKpoopyaviopoUG. H kuplapyxn mnyn Bepudtntag eival n oeibwon twv udpoyovavBpdkwyv, wotdoo Urmopsl
eniong va UTIApXeL onuavtikn emibpacn tng Bepudtntag tng SwaPfpoxng (heat of wetting) amdé v
npoopodnon tng Puoikng uypaociag (inherent moisture). Alddpopeg e€wbepueg Slepyacieg OTMwWE N XNKLKN
ofeibwon oe younAn Bepuokpacia, o HKpoBLAKOG HeTaBOALOUOC, N mpoopodnaon vepol Kot n ofeldbwaon
TITNTIKWY EVWOEWV UITOPOUV va cUMBAAOUV OTnv auToBépuavon Kal tn ouvakolouBn autavadAetn twv
UALKWV KATA TNV amoBrKeLoT) TOUG.

Ye 0,TL adopd oTn petadopd BepuoTnTAC KATA TNV OUTAVAPAEEN, UTTAPXOUV KATA KUPLo Adyo Tpia PovTéAa,
TO oTola EMIKEVTpWVOVTAL 0T HeTtapatikn eélowon petadopds Bepuotntag pe aywyr. OL Restruccia et al,
2019 avadEpouv oTn UEAETN TOUG OTL TO MPWTO MOVIEAO TOU TIEPLYPAPNKE Ao Tov Semenov UNoBETEL TNV
opolopopdn katavour Beppokpaciog, TNV apeAnTtéa KATavalwaon Twv avildpwVTwWy Kol KIVNTIKH TPWTNG
Ta€ng, O6mou n e€dptnon g otabepdg TnG avtidpaong amnd tn Bepuokpacia MeplypAPETAL ATO TOV VOUO TOU
Arrhenius. To povtého Twv Frank-Kamenetskii eméktelve To povtélo tou Semenov Aapfdavovtag umodn t
petadopd OeppdTnTog e aywyr HEoa amo to oteped UALKO Kot pn Bewpwvtag opolopopda Bepuokpactakd
npodiA. To Tpito elval to poviého tou Thomas, Tou emekteivel To povieho twv Frank-Kamenetskii ko
TepLypadel TNV anwAela BepuotnTag ano tnv enidpavela Adyw cuvaywyne. Kot ta tpia poviéha unobetouv
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pLo avtidpaon mou Aappavel xwpa og €va pHovo PrRua, otabepéc BepULKEC LOLOTNTEG, KN KATAVAAWGN TWV
QVTLOPWVTWY KAl KAVEVO TIEPLOPLOUO TOU 0EeldwTKoU HEoou.[36] Evag cofapdg meploplopdg oTnv KAQGCLKNA
Bewpla F-K eivat ott 6ev AapPavetatl umtoyn n vypacia kot Ta GalvOpeEVA TIOU TN ouvoSeUoUV OMWE N
udpoAuan, n e€ATLON KaL n cupTUKvwon [37].

Ma tov mpoodloplopd TNG autavadAeéng €xouv UTIAPEEL DEWPNTIKEG KO TIELPAPATIKEG TIPOOEYYIOELS, OL
omnoleg umopel va eival CUPMANPWUOTIKEG. Ze TELPAUATIKO eminedo, ywa tn Slepelvnon NG OepULKAG
oTaBepOTNTAG TWV AUTAVAPAECLLWY UALKWVY XpnoLUoToLE(TaL Kuplwg To Hoviélo Twv Frank-Kamenetskii. [38]
H Sladebopévn tou xprion odelletal otnv avamtuén MEIPAPATIKAG TEXVIKNG UE Bdaon auth tn Bswpla, n
omola ETMITPEMEL TOV IPOCGSLOPLOUO TNG Kplowung Beppokpaociog meptBAaAAlovtog mou Unopel va odnynost os
avadAeln ya éva edopévo péyebog UALKOU.[36] H Texvikn auth £xel TumomolnBel Kal xpnolomnoleital yla
TO XOPAKINPELOUO UALKWV WG TPOC¢ TNV auBopuntn kavon toug (eupwraikd mpoturmo EN 15188).[39] H
HuEBobdog EN 15188 Baailetal otn B£puavon Sladopetikwyv OyKwv UALKOU ot otabepr Bepuokpacia (Ewkova
2.5).
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Ewova 2. 5 Tvokevn avtobépuavong

H petaBoAn tng Beppokpaciag tou Selypatog os oxéon Ue tn Beppokpacio tou GoUpvou KataypadeTal e
NV tapodo tou Xpovou. Tpelg SLadopeTIKEG KOUMUALEG OTIWE Ttapouatalovtal otnv Elkdva 2.6 pmopouv va
AndBoLV amo t Sie€aywyr Twv Melpapatwy. H kapmuAn A kaAeital urtokpiowun (subcritical).

Temperature

T

Ewoéva 2. 6 Ogpuikn coumnepipopd okovng o€ 1600epukd govpvo

30



Y& melpopatiky Beppokpaocia Ta to deiypa Bepuaivetal, mpoosyyilovrag tn Beppokpacia Tou doupvou. To
Selypa Sev mapdyel anod povo tou Bepudtnta kat dev undpyxel avadpAeén. H kaumuAn B elvatl n kplown
(critical). H Bepuokpaocia tou deiypatog untepPaivel eAadpwg ekeivn Tou poupvou (Ts) yia Alyo xpdvo, arha
OoTn ouvéxela Telvel mpog oautr. H kaumUAn C ovopdletal umepkpiown (supercritical). H mapaywyn
Bepuotntag oto Seiypa Eemepvael TG amwAELEG BepuoTnTAg. TNV TEPUMTWON QUTH ETUTUYXAVOVTAL M
OTAGCIUEG OLUVONKEG Kal n Beppokpacia tou Selypotog avfavetal paydaia mavw amnod ekeivn tou polpvou
Kol paypatomnoleital avadAsen.

To neipapa enavolappavetal os dtadopeTikolg Oykouc, auvEavovrag tn Bepuokpacia Tou polpvou £wg
oTtou oupBel kavon, n Bepuokpacia autr kaAsital Bepuokpacia avtavadAeing (Self Ignition Temperature).
H Bepuokpaocia avtavadpAe€nc (SIT) elval n péon T TG XaunAotepng Beppokpaciag Te KATd TV omola
AapBavel xwpa n avtavadAeén kot tng vPnAdtepng TG Ts oTnV omoia Sev mpaypatonoleitol n avadAeén
Kal n Stadopd toug pEmel va elvatl £ 5 K:

_ T+ Tc

SIT >

H SIT kataypadetal yla dtadopetikég Bepuokpaacieg Tou doUpvou oe oXEon LE TO XPpOVO TIOU arolLTELTaL yia
v umépPBaon tng Bepuokpaciag Tou ¢poupvou (0 xpovog emaywync [Ting]). KaBwg o oykog tou Sokiua-
opévou Selypartog au€avetal, To SIT yivetal xapnAotepo Kal o XpoOvog emaywyng LeyaAutepog. [40]

ATO TNV enefepyacia TwV MELPAUATIKWY AMOTEAECUATWY eEAYETAL LA CUVAPTNON TIOU XPNOLIOTOLE(TAL Yo
TNV EKTIUNON TNG AVOUEVOUEVNG BEPUKNAC CUUTIEPLPOPAG UEYAAWY CWPWV Tou (Slou UALKOU. Ta dedouéva
KOl N OvAAUoK TOuC XPNOLUEUOUV OTNV TIOCOTIKOTOINON TwV KWOUVWVY O TPAYHOTIKEG OUVONKEG, o
TEPLTITWON TIOU 0 UNXOAVIOUOG Tapaywyng BepuotnTag mMapapuével apetdBANToC Katd TNV mpoekBoAn tTwv
OTMOTEAECUATWY O€ HEYOAUTEPA LEYEDN. Tol LOVTEAQ OUTA ELVOL ATTOTEAEGUATIKA OTAV XPNOLLOTOLOUVTAL YL
va ipoBAEPouv TV Kpiown Beppokpaacia kal tnv Kplowun mocotnta avtavdadie€éng aAAd dev eival e€icou
OTOTEAECUATIKA YLOL TNV EKTINGN TOU XPOVOU auTavadAeéng, kabBwe UMOBETOUV UOVIUEG CUVONKECG KAl WG
€K TOoUTOU £ival SUOKOAN N TTOCOTIKOMOINON TOU XpOvou avAadAséng. To UELOVEKTNUA QUTAC TNC TEXVLKAC
elval otL eival xpovoBopa kal OTL amalteitol LeydAn moootnta UALKOU, KaBwe TTOAAQ MELPAUOTA TIPEMEL VO
Sle€axBouv. NapoAa autd, Ta EpyacTNPLOKA TEPAPATA SElXVOUV va €X0UV OELOTILOTO OMOTEAECUATO KOTA
1o scale up. Emopévwe, mapd To yeyovog OTL N epappoyr AUTAG TNG TEXVLKAG OIOLTEL LEYAAO XpOVO Kol
emévduon TOpwv, Kplvetal w¢ n mAfov KAtdAnAn ylwo thv emitevén aflOMIOTWY OMOTEASOUATWY OF
peyoAUTEPN KALMOKA.[36]

EmutAéov, Bepuikég pEBoSOL avaAuong XPNOLUOTIOLOUVTOL Ylo TOV TPOOSLOPLOPO Tou  Kwduvou
autavadpAeing mpoodlopiloviag MapaUETPOUC OMWE N EVEPYELA evepyomoinong Kat n pon Bepupdtntag. Ot
OUYKEKPLUEVEG TEXVIKEG ELVAL TILO YPNYOPECG OE OXEON TA TELPAMOTA TTOU YivovTaL E TNV TPOTUTIOTIOLNUEVN
HEBOSO aAAG n pikpr ToooTnTa Selypatog amoteAel apvnTkd Tapdyovta otnv opbn extipnon Ing
Kataotaong.[38]

Mta GAAN TIPOCEYYLON YLa TNV EKTLUNGCN TOU KvdUvou autavadpAeing adopd otn xprion BewpnTKWY HEAETWV
Tou mepAaUBAvouv TNV HaBnUatiky emilucn tng Letadopdg OepudTnTOC LE aywyr O AMAA YEWMETPLKA
KOl LOOTPOTIKA cuathpata. Mo mpoocdata, He TV mPOodo Kal TNV avamtuén mo eEeAlypuévwy aplOpnTKwY
Aoswv, Wblwg pe tn Sabeowuotnta texvoloylwv poviehonoinong Computational Fluid Dynamics, n
npoBAedn TNG autoBépuavong UALKwY yivetal o akppic. H Baoikr SuokoAia mou avtileTtwmnilouv autd ta
povtéAa gival n moAumAoKOTNTA TTou SLETIEL TOV phXoviopd autoBépuavon.[41]
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2.3.4. Mnyaviopol avtidpaong avtobepuavong

Jtn &ebvy BPAoypadia €xouv umdpEel SLAdoOpeC MPOOCEYYIOEL avadOPLKA HE TO HNXOVIOUO TNG
outoBéppavong kal tng ouvakolouBng auvtavadAeéng. OL pnxaviopol Umopel vo elval amotéAecpa
duokwy, BloAoylkwy Kal XNUWKWV dlepyaciwv. O KUPLOG MOPAYOVIAC TTOU TIPOKAAEL TNV autoBépuavon
oxetileTal mAvta Pe To £160¢ TOU UALKOU KOl TO XOAPAKTNPLOTLKA TOU.

Ye anoBépata avBpaka TOAAOL EpEUVNTEG EKTLUOUV OTL O KUPLOG UNXAVIOUOC Ttapaywyng Bgpuotntag mou
elval umebBuvog yla tnv avtoBépuaveon eivat n oaAAnAenidpacn tou ofuyovou pe Tov avBpaka Adyw
XNUKWV A/kat puokwv Siepyaotwv. Katd tnv mpoopodnaon tou ofuyovou oTiC eMPAVELEG TWV TIOPWY,
oxnuotifovtal evllaueoca ocUpmAoko dvBpaka - ofuyovou oupmepAapUPavopévwy Twv UTEpofeLSlwv
(peroxygen), Twv udpoinepoleldiwv (hydroperoxide) kat twv udpotuliwv (hydroxyl), Ta omola pe tn oelpd
ToUu¢ amolkodopouvtal mapayovtog agpta onwg CO,, CO kat atpoug H,0, kabwe emiong Kol 0UYOVWUEVES
EVWOELG avBpaka Tou mepléxouv KapPovuiopadeg —CO kat kapBofulopdadeg —CO0.[42][41] Oi Zerlottin et
al, 2013 amo6 tnv epyacia toug amédeléav OTL N Mapousia aépa eivol CNUAVIIKOC TIAPAYOVTOC Yyl TNV
evepyonoinon e€wBepuwv avtlOpACEWV Kol W €K TOUTOU O UNXAVIOUOG TNG avtidpaong odeiletal Kupiwg
otnv ofeidwan mou AapPavel xwpa.[47] Ol Della Zassa et al, 2019 emionpavayv 0Tl péow TG MeEAAeTOMOINGNG
eunodiletal n SlelodutikoTNTA TOU 0EUYOVOU oTn pAalo Tou UALKOU, kabwg kat n Siadoon Bepudtntag pe
OTMOTEAECUA VO LELWVETAL O KivOuvog TG autoBéppavong.[44]

IXETIKA HME TNV Umapén Kal ouvelodopd PBLOAoOYyLKWV SpaoTNPLOTATWY OTNV auTavadAsén umapyxouv
QVTIKPoUOUEVEG amoPels. Evw egpeuvntéc omwe ol Li et al, 2008 [45],[40],[46] Bewpolv OTL BLOAOYLKEG
Sladikaoieg ouvelodpEépouv otnv Tapaywyr evépyelag os untdotpwuata Blopalag (m.x. aypoTikd mpoiovia,
AupatoAdorn), umapxouv GAAOL peuvnTEG Omwe ol Zerlottin et al, 2013 [43] mou umootnpilouv OtL N
enidpaon twv PBloAoylkwv SpAcTNPLOTATWY €ival apeAntéa, Kabwe ylo TNV OVATTUER TOUG ammalteitol
peyalocg ypovog emaywync (induction time), amd nuépeg £wg €BSOUASEC KOL LKAVOTIOLNTIKO TOCOOTO
vypacioc. OL Hogland kot Marques, 2003 amédeléav OtL n autovadAefn eVaAAAKTIKWV KAUOLUWY
TIPOEPXOUEVWV aTO BLOPNXAVIKA KAl QOTIKA amoPAnta evepyomowBnke Kuplwg AOyw HKPOPLAKWY
Slepyacuwv mou odnynoav o€ XNULKEG SlEpYAOieG KATA TNV MePloSO amoBrKEUONG TOUG OE TIPAYMOTLKES
ouvOnKeg. To LOTOoPLKO TOU CUUPAVTOG TIEPLYPADETOL CUVOTITIKA TTAPAKATW.

Ze éva owpo anoPAntwv VPoug 4 m tonoBetnBnkav ot tpia enineda (1, 2 kat 3 m and Tov MUBPEVA) TEVTE
TIAQLOTIKOL aywyol e OKOTO TNV €YKATACTOON AVOAUTWV yla TN HETpnon Bepuokpaociag, O, CO; kat CHa.
Katd tov mpwto prva tng anobnkeuong Tou cwpol mapotnpndnke avénon tng péong Beppokpaciag tou
owpoU amo 49 + 10 °C otoug 73 + 7 °C, mou cuvoSeuTnke amnod Stakupavon tTwv O, kat CO,. META Tov MpwTo
punva n Bepuokpacia otabeponowiBnke kat n StakVpavon twv agplwv pewwbnke. H ouykévtpwon tou O,
AToV XOUNAOTEPN OTO KATW HEPOC TOU cwpol Og oXEoN LE TN HéEon Tou owpoU. EmumAéoy, (xvn CH4 BpéBnkav
OTO Heoalo kal avwtepo eminedo Tou cwpou. H avénon ¢ Bepuokpaciag kat n SlakUpavon Twv agpiwv
TIOU TapaATNPRONKe TOoV MPWTO HAVA amoBrKeuong Tou cwpoU eival TOAU miBavo mpoiovta BLoAoyking
Spaotnplotntag. O cwpog Twv anoPANTwy mepleixe LeTally dAwy, eUkoAa BloamolkoSopnoipa anoBAnta
onw¢ amoPAnta Koullvag Kol KATIOU. ZUVEMWG, Onwe dailvetal n mopoucio Baktnpiwv Kal HUKATWY
OUMPBAAAeL oTtnv avénon tng Bepuokpaciag oto eUpog 0—75 °C, OUwWC auth n SpaotnplotnTa EXEL LEYOAUTEPN
onuaotia yio Bepuokpaciec petafd 20 kot 60 °C. H Bgppdtnta ov aneAsuBepwvetal amo tn BLOAoOyLKA auTh
SpaotnpoTNTA av Kol 8ev avTAAAACOETAL OMOTEAECUATIKA HE TO TEPLBAAAOV, Umopel va TPOKAAETEL
ouoowpevon BeppdtnTog 0TN UAla TOU CWPOU EVEPYOTIOLWVTOC XNULIKEG Slepyacieg. EEL pnveg petd tnv
amoBnikeuon tou cwpou, Kataypadnke autovadAeén tou amoPAntou. Afilel va onpelwBei otTL pio nuépa
TPV TV ekdNAwon tng avadAeén eixe duonel moAl Suvatog AVEUOG KOl WG EK TOUTOU N CUYKEVTPWON TOU
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ofeldwtikol pécou oTo owpo aunbnke. AMO TNV avAAuchn TOU TOPONMAVW TEPLOTATIKOU TIPOEKUYAY
XPNOLUO CUUTMEPACHATO OXETIKA HE TO HUNXAVIOUO TNG aviidpacnc mou Teplypadovtal OTO TAPAKATW
oxnuo, Ewkova 2.7. OL puoikég Stepyacieg mou mibavwe haBav xwpa, onwe n mpoopoddnaon tou vepou A n
oupnUkvwon udpatuwv oe PuXpEC emudpaveleg Kol pmopetl va odnynoav oe mapaywyn Bepuotntag dev
TEKUNPLWONKav enapkwe.[47] Ze avtiotowa cuumepdaopata katéAnfav ot Ashman et al, 2018 [38] omou
emBefaiwoav TMepAUATIKA TNV Tapoucia Baktnplwv Kol HUKATWYV o€ amobnkeupévn Plopala
nieAetonownpévou EVAou. ANAOL gpeuvnTéC amékAeloav tn oUvVOeon avApeoda otnv autoBgppavon Kal
Slepyaoieg BaktnplakoU petaoAlopol os untootpwpato RDF. [48] [49]
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Ewova 2. 7 Zuvelspopo. guoikdv, PIOAOYIKOV Kol XNUIKOV S1Epyaciov 6To Oeprokpasioko Tpo@ih evog amodnKevpévoy cmpol
anmofAitev [47]

Qotooo, n enidpacn Tou vepoU Kpivetal OTL cuvelodépel otnv ekdNAwon tou dawvopévou, Kabwe n
npoaoBnkn vepol oe RDF eixe w¢ amotéAeopa tnv napaywy Bepuotntac.[48] Ou Zerlottin et al, 2013 [43]
QO TEPAUOTA TIOU €KavaV 0 AUMATOAGOTIN KatéAnéav 0To cupmépacpa OtL n Bepuokpacia otn pala tou
owpol auvfavetal, KaBwG KaL 0 xpovog dlatnpnong tng, aufavouevng TNG TIEPLEKTIKOTNTAG OE uypaoia.
EmutAéov amédel€av OTL n mpooBnkn véag TOCOTNTAG VeEpPOU TPOKAAEL TNV E€mMaAvepyomoinon Tng
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AupatoAdonng. Epeuvntég omwe o Fu et al, 2005 Bewpnoav OtTL n autoBépuavaen pnopet va cupPBaivel Aoyw
NG MPOOBNKNG VEPOU OE UTIOCTPWLOTA TIOU TTEPLEXOUV AAaTa Kot oeidia.[50]

Mia aAAn TuBavn attia yo tnv ekdNAwaon TG auToBEPUAVONG O UTTIOOTPWOTO AULOTOAACTING TPOTABONKE
amnoé touc Della Zassa et al., 2019 nou cuoyétioav Thv Mapoucia Belovxou oldrpou otn AupatoAdonn, Ye T
npoaoBrikn FeCls kat FeCl; mou xpnolpomnolouvtal Katd Th eneepyacio BLOUNXAVIKWY KOL LOTLKWV AUUATWY
yla tn déopeuon twv Belouxwv.[44] O Bertani et al, 2016 pe TNV ogpd TOUG €MLONOVAY OTL OL Slepyaoieg
ofelboavaywyng mou Aappavouv xwpa Hetafl atopwv Fe, S kat O katd t Swadikacio npavong tng
AvpatoAdornng, mbavwe va odnyolv O0TO OXNUATIONO TUpodoplkol Belolxou OLBNPOU KAl QUTO HE TNV
O€lpd Tou va IPOKOAEL TNV autoBépuavon.[51] H ofeidwon twv Betwdwv oe ofeibla f Belika ovTa ival
ewOepun avtibpaon kol euvoeital mapouvoia vypaciag. H autoBéppavon oldnpobelolXwV eVWOEWY EXEL
napatnpnOet og petaAevpata Kot oe Se€apeveg amobrkevong metpelaiou.[52][53][54]

Mapdyovieg Onwg n emadn PeE TOV 0€pa, n mapoucia Uypaoclag, n TOPOUCLA KLKPOOPYOAVIOUWY, N
KOKKOUETpla Kol ol ouvBnkeg amoBrkevong Unopel va emidpdcouv otnv ekdRAwaon Tou ¢GalVoUEVOU TNG
oautoBéppavong. Av kal ot Stadlkaaoieg mou sival uTeUBUVEC yla TNV autoBgppavan sival mepimhokeg, slval

ETILTOKTLKI avaykn va BpeBouv Tpomol waote dpatvopeva autoBéppavong va pmopolv va tpoAndBolv Kat va
eheyxbouv.

2.4 Ovoieg mov o€ ema@N LE TO VEPO EKAVOUVV EVPAEKTA 1) TOEIKA HEPLX
& ovoleg OV o€ TP PUE 0EV EKAVOUV TOSIKA aEpLa

2.4.1 20v8eom ovoLwV oV avTISPOUV LE VEPOD 1) 0EV EKAVOVTAG EVPAEKTA 1) TOELKA
agpLa, e TN vopobeoia

Jtn 61ebvn kal Eupwnaikn vopoBeoia, ol oucieg mou pmopoUv va avildpAoouVv HE TO VEPO €KAUOVTOC
eUdAekta agpla nephappavovral otoug Kavoviopoug CLP kot ADR. O Kavoviopog CLP mepilapfavel emiong
ouoiec oL omoiec og emadn pe vepod 1 oL ekAUouv Toflka agpla. O kwdikol SAwONG EMIKLVSUVOTNTAG TTOU
ouvééovrtal pe ta mapandvw davoueva ival H260, H261, EUH029, EUH031 & EUHO032. Onou,

H260: S ertan LE TO VEPO EAEUTEPWVEL EUPAEKTA QEPLA TA OTTOLO UTTOPOUV VO AUTOAVAPAEYOUV

H261: 2¢ ertan Ue TO VEPO EAcUTEPWVEL EUPAEKTA AEpLA

EUHO029: 3¢ ertapn ue 1o vepo eAevdepwvovtal Toéika agpla

EUHO031: 3¢ emacpn ue oéca eAeuBepwvovtal Toéika acpla

EUHO032: 3¢ ertapn ue oééa eAeuFepwvovtal moAu toéika agpla.

Téhog, otov Kavoviouo ADR, ou adopd otig SLacuvoplakeg petadopeg eMmKivOUVWY EUMOPEVUATWY, TA
QVTLOPWVTA HE TO VEPO EUMOPEVOTA TTOU EKAUOUV eUdAsKTa agpla avikouv otnv KAdaon 4.3. [31],[32]

H avtibpaoudtnta eival pa Wbotnta nmou adopd oe 0Ao Tov KUKAO {WNG LA ouclag i evog HiyMoTog
ennpedlovrog kat to anmoPfAnta. Otav éva amdPAnto avildpd e TO vepd ekAUovtog eUdAekTa aépla
TalVopEelTOl WG EMIKIVOUVO Kal cuvdéetal pe tnv WBLotnta emikivbuvotntag HP3: EVdAekto. Avtiotolya,
otav éva amopAnto avibpd He vepo f ofU ekAUovtag Toflka aépla, Taflvopeital wg emikivbuvo Katl
ouvbéetal pe TV WLdTnTa ermkvduvotntag HP12: EkAUovta agépia ofeiog tofikotntag. Ta anopAnta mou
TLEPLEXOUV OUGCIEC TIOU OVTLOTOLXI{OVTOL OTI CUMMANPWHATIKEG KATNYOPLeg emikwvduvotntag H260, H261,

34



EUHO029, EUHO031 kat EUHO032 eite untoBaAAovtal o SOKLUN TIPOKELUEVOU va KaTtadelxBel to eav epdavilouv
emkivbuvn WBLoTNTa | OxL gite Bewpouvtal €€ apxng emikivbuva cupdwva pe tnv HP3 i tnv HP12.[5] 3to
Ewkdéva 2.8 mapouctalovial ta KPLTApLo TAEWVOUNoNG TWV OUCLWY TIoU avtldpoUlv HE To vePO eKAUOVTOC
eUdAeKTa agpla.

Ouola/piypa/anopAinto Tafwopnon kotd CLP Taévopnon katd UN

H ouoia os emadn pe To VEPO avTIBPA OE
e i g B AEN TAZINOMEITAI

Oeppokpaocia mepBAANOVTOG UE LEYLOTO
puBOpo mou unepPaivel to 1L/Kg-h?

ox|1 >
H ovola oe enadrn) pe to vepod avtdpa
Blawa oe Beppokpacio mepBEANOVTOC pe NAL > Category 1, H260 Packing Group |

pubuo mou untepPaivel ta 10 L/Kg-min?

H oucla o€ emadn pe To veEpS avudpd oe

BeppoKpaGia TEPBAANOVIOR LIE LAVIOTO Category 2, H261 Packing Group Il

pLOLO ou unepPaivelta 20 L/Kg-h?

IXO

Category 3, H261 Packing Group Il

Ewova 2. 8 Kpuripia ta&vounong Tov ovsiov mov o€ enaen Le T0 vepd EKADOVV EVQAEKTA 0EpLa

JTIG OUOTAOELC TWV Hvwpévwy EBvwv yla Tnv taflvopnon twv ouclwv otnv kKAdon 4.3, spapuoletal n
HEB0S0G UN N.5 Test «MEBobdog SoKLUNG yLa oucieg mou ameleuBepwvouv eVdAekTa aépla os emadn LE TO
vepo».[33] H (6o pébodocg mephapBavetal kat otov kavoviopd (EK) 440/2008 tng Evpwmaikig Emttpomnig
yla tov KoBoplopd twv HeBOSwWY SOKIUAG HE KWOIKO «A.12 - AvadAefipdtnta os nadr] pUe To vepd».[55] H
tafvounon cvudwva pe t HEBoSO yivetal pe PéETpnon tou pubpou €kAuong tou eUdAEKTOU aeplou He
omnoladnmote KATAAANAN CUCKEUN.

H Stadikacio amoteleitol and téooepa BrApata (otadia). Av n avadAs€n npaypatomnoleital og onolodnmote
oTadLo, ev anattolvral MeEPALTEPW SOKLUEG €MELSH N oucia Bewpeltal emikivbuvn. EAv gival yvwoto OTL To
otolxeio Sokung Sev avtdpad Blata pe To vepo, MpaypaTONOLETaL HOVOo To oTadLo 4.

BApa 1: H uno Sdokiun ouacia tomoBeteital os £va Soxelo TOU TEPLEXEL ameoTayEVO VeEPO aToug 20 °C kal
ONUELWVETOL EQV TO ££EpXOUEVO aEPLo avadAEyeTal I OXL.
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BApa 2: H egetalopevn ouolia tomoBeteital og xaptwvo IATpo mou emumAgsL otnv emuddavela evog Slokou
TIOU TIEPLEXEL ATECTAYUEVO VEPO otouc 20 °C Kal ONUELWVETAL €AV TO €EEPXOLEVO a€pLlo avadAEyeTal 1 OXL.
To &iNONTIKO XOPTL XPNOLUOTOLEITOL Yylo VO KPOTNOEL TV oucia of €vo PEPOC WOTE va AUENOEL TIG
TuBavotnteg avadbAeing.

BApa 3: H umo dokiun ouoia Stapopdwvetal o owpo LPoug mepimou 2 cm Kal SLAUETPo 3 cm. MEepPLKEG
oTayoveg vepol TPOOTIBEVTOL OTO CWPO KOl CNUEWWVETOL EAV TO AMEAEUBEPOUEVO aéPLo avadAEyeTal N
oxL.

BApa 4: H efetalopevn ovola avapelyvUeTol Ue ameoTtayuévo vepo otoug 20 °C Kal HETPLETAL O pUBUOG
£€kAuong Tou aepiou oe SlACTNUA EMTA WPWV, avad SlaoThpato piog wpac. Av o puBuog €kAuaong eival
aotadng n avfavetal, PETA Ao EMTA WPEC, O XPOVOCG UETPNONG TPETEL VO TTAPATOOEL O UEYLOTO XPOVLKO
Swaotnua mévte nuepwv. H Sokwn propei va Siakomel edv o puBuog ava maoa otypn vnepPeito 1 L/
kg-h.[33]

H ouocia, Aoutodv, Bewpeital emikivbuvn av oe omolodnmote otddlo tng dadikaoiag tng SoKIUAg eméABeL
auBdpuntn avadAeén f mapotnpnOst £kAuon svdAektou aegpiov pe puBbud peyohitepo amd 1 L/ kg h.
QOTO00, Ol OUYKEKPLUEVEG TEXVIKEG TOpoucLlalouv UeTalU TOUC Kamoleg OladopomoLoelg Kot
napouotalovral otoug MNivakeg 2.1 Kat 2.2.

Mivakag 2. 1 Ataitioelg pebddwv

Avusdpaoctiipla A.12 UN N.5
Mala ouciag (g) 10 > 25 g, wote va mapayxbouv 100-250 mL agpiov
‘Oykog vepou (mL) 10-20 Aev npoodlopiletatl

Iivakag 2. 2 Kprripra tovopnong copeovoe, pe to. UN Reccommendation kot tov Kavoviopd CLP

PuBudg €kAuong aepiov 210 L/kg-min 220 L/kg-h 21 L/kg:h

LP Regulati
¢ egulation H260- Category 1 H261- Category 2 H261- Category 3
UN Recommendations Packing Group | Packing Group Il Packing Group IlI

310 MAaioclo NG mopoloOC epyaciag e€eTAOTNKE N avildpacluotnTa 24 amoPAATWY akoAoUBWVTOG TIG
oénylec tou prRuaroc 4.

2.4.2 0plopds avtiSpaoIUOTNTAG OUCLWV KOTA TNV EMOEPYN] TOUG UE TO VEPO
EKAVOVTAG EVPAEKTA AEPLA

H ouykekplpévn Blotnta €xel peyaAn onuooia otn Blopnxavio amofAntwv. Onwg mpoavadepOnke n
BLOTNTA TNG AVTLSPACLUOTNTACG KOl N €KAUCH aeplwv xapaktnpilel pia oucia og 6Ao Tov KUKAO TNG {wNnG TNG.
Ol ouaieg A To piypata mou Suvavtal va avtldpaoouv Pe To VePO 1 LE TNV uypaoia TnS atpoodapas KATw
OmO KOVOVIKEG OUVONKEG €€apTWVTOL Qo TN XNUWKA Toug doun f/kat tn ¢uoIKr Toug Katdotaon (rm.X. To
HEYEBOC TV owHATISlWY). Z€ OPLOPEVES TIEPUTTWOELG N avTidpacn pnopet va givat Blawn kot va cuvodevetal
arnd napaywyn Oeppotntac.[34] Eva andPAnto mou gpdavilel autr tn oupmnepldbopd Pmopsei vo epLEXeL pia
N TMEPLOOOTEPEG oucoleg mMou avildpoUVv LE To vepd ekAUovtag aépla. AuTO UTopel va odnynoeL otnv
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mapaywyn Hypdtwy sVdAektwv i / kol Toflkwv aepiwv, dnuioupywvtag éva blaitepa  emikivbuvo
epyaclako meplBailov. Auth n W8lotnta adopd oe 0An tnv alucida Staxeipiong amoBAntwy, dnAadn tnv
OpXLKA TIapaywyn Tou amoBAnRTou, Tn CUCKELAOLA TOoU, TN HeTadopd Kol TNV amoBnkeuon HEXPL TNV TEALKNA
S1aBeon. Na to Adyo auto kpiBnke amapaitnto va epappootolv péBodot mpoosdLoplopol Tou MAPAYOLEVOU
Oykou aeplwv wote va pewwbel o kivbuvog mou pmopel va mpokAnBel amod tétolou €idoug ouoieg N
anépAnta.

2.4.3 BifAloypa@ikn) avackKOTnon EKAVOTG AEP WV KATA TNV ETAPT TOUG LE VEPO
1 080

Ot puéBodot UN N.5 kat A.12 dev amoteloUv KAAOIKEG peBodoucg avaluong kal epdavifouv mMpoPAnUa WG
TPo¢ TN oadnveld toug. 2tn "MEBodo Soklung ylao ouaieg mou aneleuBepwvouv eUPAEKTA aEpLa O EMAd
pe To vepo- UN Test N.5" dev mepldapfavetol kKaBopLoUEVOC TPOTIOC UETPNONG TOU TIOPAYOLLEVOU QEPIOU.
Qotoo0, otn PEBodo A.12 cuothvetal n xprion npoxoidag. Ta kupLa poPAnuata mou epdavilovral eival otL
Sev umapyxel kamolo Sedopévn odnyia 6cov adopd 6Tov TUMO TNE MEPAPOTIKNAG Stdtagng, Ta avtidpaothpla
TIOU ¥pnotuomolouvtal, kabwg kal aAAeg mAnpodopiec avadoplkd e TNV emikUpwon the HeBodou. Ta
npoBAfuata  autd emaAnBeltnkav pe TN Olekmepaiwon  evog  Slepyaotnplakol  EAéyxou  Tou
npaypatonoltnbnke avapeca oe 12 epyootripla Kal mopatneiOnke OTL 0 UTIOAOYLOMOC Tou puBuol
Tapaywyng Tou aspiov epudavile oNUOVTIKEG SLAKUMAVOELS VA EpYaoTnplo. ZUUdwWvVA PE TNV apxn Tou
SLle€nye tov €leyyo, autd odeietal otig StadopeTikég SLATALELC TTOU XpnoLpomoLBnkay, oTig SLadOopPETIKEG
pHeBodoug mpoetolpaciag Twv SelyUdTwY KOl KUPLWG OTOV TPOMO HETPNONG Tou oaepiou, dnAadn av
LETPAONKE OTABULKA 1) OYKOUETPLKA.[56] MapapeTpol OTwe N Beppokpaoia, n mieon, To €l60¢ Kal to péyebog
™G dLaANng mou Aappavel ywpa n aviibpaon, n pala tng ovciag, n avaloyia palag ouciog - Oykou vepou,
KaBw¢ KoL N SLAPKELX TOU TTELPAUATOG EMNPEAIOUV TA ATTOTEAECHATA TWV LETPAOEWV.[57],[58]

Y€ TIPONYOUUEVEC £PEUVEC €XOUV Vivel mpoomdBeleg BeAtiotonoinong tng pHeBoOdou HETPNONG €KAuCNC
agplwv. OL Janes et al., 2012 peAétnoav t™ péBoSo UN N.5 ylo tov mpoodloplopd Twv eKAUOUEVWY
eUdAektwyv aepilwv, Aappavovtag umoyn Siddopeg mapapétrpouc. Autég eival n pala delypatog, n
Bepuokpacia, n avahoyio dykou uypou mpog pala okovng (L/S ratio), n xnuik ¢von kot to pH ™G UYPAC
daong (udaTikd PEDOD), 0 ECWTEPLKOC OYKOC TNG KWVLKAC GLAANG KoL TNG XOAVNG. TN CUYKEKPLUEVN LEAETN
€€ETAOTNKE N AVTIOPACIUOTNTA TNG OKOVNG AAOUULVIOU Kal payvnolou, OTou 0 EKAUOHEVOG OYKOG LETPHONKE
Kuplwg pe mpoxoida, Ewkova 2.9. H texvikn ue xprnon mpoxoidag (burette) Baociletal oe oykoOUETPLKA
HETpNoN. H KAAOLKr) GUOKEUN PETPNONG ELVOL [ia TIPOXOLSa YEULOUEVN UE VEPO UE OYKOUETPLKN Slafabuion
ouvbebepévn te Soxelo. Ze autnVv TNV MepimTwon yivetal avayvwon tng LeETaBoAng Oykou amo tnv npoxoida
ava pio wpa kat urmoAoyiletal o pubudg Mapaywyng aepiou APeca amd AUTEG TIG wpLlaleg TLEG. Auth N
QITAOIKY) TIPOCEYYLON £XEL TO PELOVEKTNUO OTL O XPOVOC TIOU QTOLTELTAL YL TG LETProelc Sev okohouBel pe
akpiBela tnv €€€AIEN Tou Oykou Tou ameAeuBepwvetal. Mapatnpndnke OTL e avénon tng Bepuokpaciog
unnpée avgnon tou OYKOU TOU TAPOYOUEVOU aeplOU KAl OTIS SUO OKOVEC. XTO OAOUWIVIO amodelkvUETaL
peyoAUtepn ameheuBépwon aspiou ylo peyalutepn avaloyia vepol mpog Seiypa, evw oto poyviolo Segv
UTLAPXEL onUavtikn Sladopomnoinon otov UETPOUUEVO OYKO HE OOKWEG ot OLadOpeTIKEG avahoyied.
ErutAéov, yla tnv okdvn aloupiviou mapatnpndnke otL n enidpaon tou StaAvpatog HCI kat NaOH rtav
ONUOVTIKA WG TPO¢ Tov pUBUO Kal TOV GUVOALKO OYKO TOU £KAUOUEVOU OEPIOU CUYKPLTIKA HE QUTH TOU
ameotaypévou kol Balaoolvou vepou. MNa autov To AOYo TPOTEIVETAL QIO TOUG EPEUVNTEG N UEAETN TwV
UALKWV Og avtloTolyeg CUVONKEG, O TEPLTTTWON TTOU KATA TNV PeTadopd ) TV anobrikeuon pnopel autég va
npokUPouv. Ta amoteAéopota emiBefalwvouv OTL QUTEC OL TIAPAUETPOL Uropel va Sadpapaticouv
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ONUAVTIKO pOAo ot TETolo Babud wote va PeTofAAouv TNV TEAKN TOEWVOUNON TIOU TPOKUTITEL ATO TN
Sokun.[58]

T —————
PR ] —

L 5l

Ewodva 2. 9 Zvvdeoporoyia Tpoyoidag

Baolopévn os autd ta dedopéva oL Rosenberg et al., 2014 mpotewvav plo otabukr pébodo ylo tov
UTLOAOYLOUO TOu pUBPOU £KAUCNG TWV ETIKIVOUVWY agpiwy. ZUpdwva pe th pEBodo, o puBuGS utohoyiletol
HECOW TNG HETATOMLONG VEPOU avapeoa o€ Suo adalplkég GLAAEG, pia KAELOTH, oTnVv omola SloXeTeVETAL TO
EKAUOLEVO OLEPLO KOLL [LO aVOLXTH) O OTHOOGOLPLKNA TIEDH, OTIOU MPAYLOTOMOLE(TAL N LETATOTLON TOU VEPOU
Kol LETPLETOL TO BApog Tou Slopkwe. H ouvdeopoloyia Tou xpnotuomnolnénke mapouoldletal otnv Elkova
2.10. H otaBuikn péBodog napouciace KaAr akpiBela, kabBwg n amokALon BewWPNTLKAG - TIELPAPATIKNAG TULNAG
Atav POALG 4%. OL epeuvNTEC KATEANEOY OTO CUUMEPOOMA OTL N CUYKEKPLUEVN HEBoSoG Silvel aflomiota
anoteAéopata yla PeydAoug pubuoug £kAuong aepiwv, wWoTOOO UTIAPXEL TEPLOPLOUOC OE OXEON UE TOV
€AAXLOTO HETPOUEVO OYKO OeplOU TTOU UMOpPEL va UeTpnBel pe TNV potelvopevn néBodo. [57]

Ewova 2. 10 Zynpotikn didtaén yio to UN test N.5 pe xodvn otayovog (1), kovikni euaan (2), odvdeon peta&d doyxeiov
avtidpaong kot otadpkod Tufpotog (3), ouvdedepéveg erakeg (4) kot Luyds (5).[57]

MapdAAnAa ot Smith et al.,2014 swonyoyav pa Kawvoupla péBodo yla Tov umoAoylopd tou pubuol Twv
EKAUOUEVWYV aeplwVv Pe Bdon tn LETPNON TNG TIEONC TTOU AVATTUCCETAL EVTOC TOU doxeiou ou Aappavel
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Xwpa n avtidpaon. Ma TG avaykes tng LETPNONG xpnoLdomnoinoav éva yuaAwvo Soxeilo pe tpla otoula, oto
omolo eixe tomoBetnOel POVOUETPIKOG UETPNTAG yla TNV Kataypadn tng mieong. Emewta, péow plag
KOUMUANG BaBuovounong avapeoa oe mieon Kol OYKo ekPPAlETAL O CUVOAIKOC OYKOG TOU E€KAUOUEVOU
aeplou.[59]

Ot Janes et al.,2016 cuvoilovtag TIG EPYACLEG TIPONYOULEVWY EPEUVNTWY TIPOTEWVOV TPELG OYKOLLETPLKEG
peBOBOUG yla TN UETPNON TwV TOEKWY Kal eVdAekTwy agpiwv. MNa tnv ektipnon twv HCl kat Hy, anod tnv
avtidpaon yAwpldiou Tou alouplviou kat tetpaildpofopwol vatpiou pe vepd, MPOTEwvaAV TN XPHON
OUTOMOTOU OYKOUETPNTH agpiou-MGC-1 (Ewkova 2.11) kal tng KAAOLKAG mpoxoidac. Eva mpoBAnupa mou
UTOpEL v TTOPOUGCLAOTEL HE TEXVIKEG TUTIOU EKTOTLONG aepiou €lval n SLOAUTOTNTA TWV TAPAYOUEVWY
aeplwv oTo MANPWTLKO PEoo. H yvwaon tng cuotaong Sgv elval mavta duvath Kal eMUTAEOV oTNnV MepinmTwon
piypatog agpiwv, n moAumlokotnta auéavetal. H xprion tou MGC-1 (flow meter) amoteAel moAU aueon
TeEXVIKN Kol Sivel kKaAd amoteAéopota, OTaV N CUOKEUN eival Babpovounueévn yla To OVOUEVOUEVO OEPLO.
Qotoo0, av mapdysTal piypa agpiwv, n Babuovounon tng CUOKEUNG €ival To mepilmAokn Kal Xpeldletol
TIPOOEKTIKOG €AEYXOC. EV TPOKELPEVW, VIO TOV TTPOGSLOPLoUO Twv YAwpLldiwv xpnotpomnolndnke to Calrix. To
Calrix eilval éva dxpwpo ocuvBeTikd Lypo pe Bdon to ¢B06plo, xapnAol poplakoU Pdpouc, To omolo
XPNOLUOTIOLELTAL YLt TIPOCGSLOPLOUO SLABPWTIKWY AEPLWV KAl TTOPOUCLAlEL XNULIKA cupBatotnta pe YAwpidia.
JtnVv nepintwon npoodloplopol tou Hy xpnowomoiBnke o oykopetpntig MGC-1 pe keAl moAupeBakpu-
Aol peBuleotépa MANPWHEVOC pe UYpO TIoAuSipueBuAo-clhofavio (Silox). TéAog, To mapayouevo Hy amod thv
avtidpaon tou tetpaildpoBoplkol vaTpiou He TO vePO HETPNBNKE Kol pe xprion mpoxoidag. To aéplo mou
aneAeuBepWVETAL KATA TNV avTidpacon petatormnilel To uypo mMANpwong (Calrix) oto ecwWTEPLKO TNG TPoXOoLdag

KoL £TOL LETPLETAL O OYKOG, LEoW TWV Slafabuioswy tng poxoidag, os atpoadalpikn ieon.[60]

Ewodva 2. 11 Avtépotog oykopetpntic MGC-1 (PMMA cell)[60]

OL ouykekpluévee peEBodol xpnoLUOTOLOUVTAL yla TV TOUTOMOLNCN ouGLwV TIou €KAUOUV gUdAEKTA KoL
TofIKA O€pla KaBapwv XNUIKWV oucwwv. Aoyw EAAeldng avtiotolxng pebodou ya ta Toflkd agpla oL
Hennebert et al, 2016 Baowopevol oto U.N. test N.5 mpotewvav pia véa HEBodo yla Tov mPoodLlopLlouo TG
katnyopiag HP12 (ouoieg mou avtidpolv e To vepsd Kal tapdyouv agpta UPNANG To€LkOTNTAC), LEAETWVTOC
™ oupnepldopa 49 amoPfAntwy otav avtd €pbouv ot emaodrn e To vepo. H pebBodoloyia mou akoholBnoav
yla tnv ektipnon g ékAuong tolkwv aeplwv amoteleital anod tpia otadia. Me okomd va emiteuyBel
avadoyio vypou-otepeov (L/S ratio) 10 L HCI 2.5 N ava kg amopAntou, avapeixdnkav 1,6 g andopAntou pe
vepo Kat dtaAdupa HCl 5.1 N. Apxlkd e Tn Xprion aoBe0TOUETpOU eEeTALETOL AV EVTOC 5 min emttuyxavetal
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mapaywyn agpiov mavw amnd 0,1 L kal av n mapaywyr otabepornoleital. & mepimtwon mou n €kAuon aspiou
bev otabepormoleital evidg 5 min, to meipapa cuveyiletal yla GANEG 6 h Kal 0 OYKog LETPLETAL UE avtioTpodo
owAnva tomou U-SHAPE mou eivatl mAnpwpévog pe vepod. XTo SeUTEPO oTASLO EAEYXETAL N TTapousia TOEKWY
Kal e0dAektwyv aegplwv Onmwg Hy, COz CO, CH4, SO, HoS Kal apvwy Pe NAEKTPOXNULKOUC QVIXVEUTEC. XTO
teleutaio otadlo, av €xel emPeBalwdel n moapouoia Toflkwv aEePiwVY, CUCKETI(ETAL N ETKLVOUVOTNTA TWV
amoBAfTwyY pe toug KwdkoLG dnAwong emikivduvotntag EUH029, EUHO30 kat EUHO31. Amo tn HeAETn
TPoEKUPE OTL Ta TtEPLOCOTEPA amOPBANTa avtidpouv pe to mukvo HCl ekAUovtag kupiwg CO,. Qotdoo, tpia
amno ta e€etacOévra anofAnta mapnyayav Tofika agpla. Movofeidlo Tou avBpaka ekKAUONKE amd HETAAALKN
OKOVN TIOU TPOEPXETAL Ao T Blopnyavia tou aAoupwviou kal Suo BLOUNXOVIKEC OKOVEG emefepyaoiag
aeplwv mapnyav H,S.[61]

Map’ 6AN TNV €peuva Kal TIC TIPOTACELG TIOU £XOUV YIVEL HEXPL TWPA, EEAKOAOUBEL va UNnv UTIAPXEL EMICNUO
ETUKUPWHEVO TIPOTUTIO Yla TN UETPNON EKAUOUEVWV OEplwV. TUUMEPACHOTIKA, N OUYKEKPLUEVN HEBOSOC
e€akolouBel va xprilel BeAtiwong.
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KepaAaio 3. YAwkd kot MeBodot

3.1 Elcaywyn

210 mMAaiclo g mapoucag Sidaktoplkng Slatplpng e€etdotnkav cuvoAka 60 amopAnta and Siadopoug
kplowoUg mapaywylkol¢ kAAadoug onwg SwAlotnpla, Blopnyovieg Stapopdpwong Kol avokKUKAWOoNG
oAouvpviou, PBlopnxavieg emnefepyaoiog PeTAMwY, Plopnxavieg OSlaxeiplong omoBANTWY, ETALPELES
Tapaywyng evépyelag K.o. To amdPAnta mou peAetnOnkav avilotolyouv os 30 HOVOSIKEG KATAXWPNOELG
EKA. Ta anopAnta pe tov (610 kwdiko EKA pmopel va Sladopormololvtal €ite WG POE TOV MAPAYwWYO TOU
amoBAnRTou £lte WG pog TNV mapaywylkn Stadikacia. H emiloyr Twv amoPANTwv-UALKWY TIPOC EETAON EYIVE
Aappavovrtag urmtdyn KAToL oo TLG akOAOUBEC TOPAUETPOUG I CUVSUACUO TOUG:

V' mpbdkAnon avénong Beppokpaoiag oTto cwpd MPOoWPLVAG ArmoBAKELUONG
TIPOKANGN OCUNG OTO CWPO POCWPLVNE ArmoBnKeuong

peyaho pela elogpXOUEVOU amoBAnTou

Baoikd UALKO yla Tnv tapaywyh eVOAAOKTIKOU KOUGToU

AN NI N

Baotkd UALKO yLa TNV Ttapaywyn EVAAAAKTIKIAC TTPWTNEG UANG

H mpoéAsuon Twv amoPARTwv Tou Xpnolpomowdnkav otnv melpopatiky Stadikacio tng mopouoag
SUMAWUATLKAC EpYaciag amoTteAel onUavTiko mapayovra afloAdynong tng dlaxeipong touc.

310 kedbAAao autd Tapouclalovtal Ol TaPAYWYIKEG Oladlkaoie¢ amd T omoiec mponABav kol n
kKwdikomoinon twv amofAntwv avaloya pe tov EKA, n meplypadr TG MPOETOLUACLOC TWV EQPYACTNPLOKWY
Selypdatwy, n mepypadn TwV avaluTIKwy LeEBOSWVY TIOU XPNOLUOTIORONKAY YLOl TOV XOPAKTNPELOUO TWV
amoBARTwWY, KaBw¢ Katl n apefatdotnta TwWv HEBOSwWV.

3TN OUuvéxela, akolouBel Teplypadr TWV MEPOAUATIKWV SLASIKACLWY TIOU XPNOLUOTIOINOnKav ya ta
nepapata mou Sie€nxbnoav oto mAaiolo tng mopoloog SLaTtPLBNG UE OKOTO TNV eKTiUnon TG oUToBEp-
pHavong, TG avtildpacluotntog Twv amoBANTwY Kol TOU TOCOTLKOU KOL TIOLOTIKOU XAPAKTNPLOUOU TwV
eKAUOUEVWY oepiwv. Ta €ldn twv amoPANTwY mMou e€eTAOTNKAV Kal 0 KAASOG TPOEAEUGNC TOUC TIEPLYPA-
dovtat otov Mivaka 3.1.

Iivakag 3. 1 Katdroyog amofAntov

22:)%';;;01) Eidoc Amofitov EKA E{f:(fxd)pwng Mpoéievon
#1 Eavtinuévog katadvtng-1 16 08 07* | MH

#2 Eaviiquévoc karalbtnc-2 16 08 07* | MH

#3 Eavtinuévog katadvtng-3 16 08 07* | MH

#4 Eavtiquévoc kazalbnc- 4 16 08 07* | MH

#5 Eavtinuévog katadivtng-5 16 08 07* | MH

#6 Eaviinuévoc karalbtnc-6 16 08 02* | MH Atbhion &
#7 Eaviinuévog kataddtng-T 16 08 02* | MH eE6puEN
#8 E&avtinuévoc korodbtnc-8 16 08 02 | MH metpeaiov
#9 Eéavtnuévoc katodinc-9 16 08 02* | MH

#10 Eaviinuévoc kazalbtnc-10 16 08 07* | MH

#11 Eaviinuévog karadbtng-11 16 08 07* | MH

#12 Amopinro mov mepiéyovy emikivovveg Oerotyeg evaoeig-1 06 06 02* | MH

#13 AmofAnta mov wepIEovY emKIVOvVES O100)eS EVIITEIS-2 06 06 02* | MH
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#14 Oééa wepiéyovia wetpélaio 0501 12* | AH

#15 Agvoarwuévy metpelonogidns Adomn 1305 02* | AH

#16 Adomes pvoikoynuukng exelepyooioc-1 1902 05* | MH

#17 Adomeg froloyixnc enclepyacios 1908 11* | MH

#18 1Gjuaza wobuéve amootoktipa & kardloizo aviidpdoewv-1 070108* | AH

#19 1Gpaza wobuéve amootoktipa & katdloimo aviidpaoewv-2 07 01 08* | AH

#20 Adomes ko1 amdfinta yedTpnong mov TEPIEYOVY TETPELALO 0105 05* | MH

#21 Adomes pooikoyniukng exelepyocioc-2 1902 05* | MH

#22 Adomes pooikoynuukng exelepyoocioc-3 1902 05 | MH

#23 Adomes pooikoyniukng exelepyoocioc-4 1902 05* | MH

#24 Adomes pooikoyniukng exelepyocioc-5 1902 05 | MH

#25 Adomes pooikoyniukng exelepyocioc-6 1902 05* | MH

#26 Anoplnta pilpwv-1 1502 02* | MH Buopmyavia
#27 Anoplnra pilpwv-2 1502 02* | MH emelepyaciog
#28 Anoplnta piltpv woypng élaons 1502 02* | MH ahovpviov
#29 Amoplnta pilpwv Oepung élaong 1502 02* | MH

#30 Eagpiouazo omd v Osppuxn wopoywyn alovpiviov-1 100315 | MH

#31 Fagpiouazo omd v Osppakn wopoywyn alovpaviov-2 1003 15* | MH

#32 2xovy emnelepyacioc agpiwv-1 100323* | MH

#33 2kovy emelepyacioc agpiwv-2 1003 23* | MH

#34 Anoplnra Agiovong uetaliwv 120120* | MH Movadeg
#35 Adomeg pooikoyniuxng exelepyooiog-T 1902 05* | MH Eg:gi{g)iwg
#36 Adomeg pooikoynuukng exelepyooioc-8 1902 05 | MH

#37 Refuse derived fuel-1 191210 | ANH

#38 Refuse derived fuel-2 191210 | ANH

#39 21EpED EVOLAOKTIKG KODOLLO 1912 11* | MH

#40 2repen evallaxtiin mpaTn OAn 1903 06* | MH

#41 IIpiovidi-1 0301 04* | MH

#42 TIpiovioi-2 0301 04* | MH Bropmyavia
#43 Ipiovioi-3 0301 04* | MH emelepyaociog
#44 Enpi Adonn Brodoyiod koBapiopod 190805 | ANH amopMirav
#45 Ardfinta moAvovpehavns 16 02 16 MNH

#46 2Zrepea amofinto. awo v emecepyoaio ogpicwv 1901 07* | AH

#47 Téppa mouéva 1901 11* | MH

#48 Adorn pvotkoynuikng execepyooiog-9 1902 05 | MH

#49 Avriyoktika 16 01 14* | MH

#50 Poraocuévny Evleio ue kpedowro 1702 04* | MH Buopnovia
#51 Irtéuevy téppo 10 01 04* | AH TOPOYDYNG
#52 AePyréhifoc 1001 04* | AH EVEPYEWS
#53 Axotarinio toryapo. yio. katavelwon-1 02 03 04 ANH Etoupeio )
#54 Axazdlinla torydpo. yro katavalwon-2 02 0304 ANH fgg{?i?;z/ng
#55 Zouwaipo kidouo ootk axopiitwy (FORBI) 200108 ANH aA;:](!)l [;);lliz
#56 2Kovn ypwudTwv 08 02 01 ANH Etoupeia ;
#57 Amopinta ypoudrwv & Pepvikicdrv 080111* | MH ;ggig?;{)zg
#58 Adomec pelavicrv 08 03 14* | MH Movédo
#59 TTAaotikéC ovokevoies 1501 02 MNH ggﬁ( ?)/\(,DYT']G
#60 Adomeg pvokoynuirng enelepyaciog-10 1902 05* | MH GLGKEVOAGING
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3.2 YAwka - [IpoéAdevon amoAnTwyv

3.2.1 AwAlotpuo Ietperaiov kat etalpia e€0puing meTperaiov

Ta amoBAnta SWALlong netpelaiov mMPokKUTTOUV amo TI Slepyaoieg SIWUALONG Kol EMIGEXOVTAL TIEPALTEPW
Slaxeiplong. Ta anopAnta pnopet va eivat amotédeopa twv Slepyactwy e€0pulnc (.. AAomeg Kat amoBAnta
YEWTPNONG TIou TtepLEXouv TeTpélato), petadopdg kot SWALong (m.x. metpehaloslbeic Adoneg defapevwy,
AAOTIEG TIOU TIPOKUTTOUV amo TNV enegepyacia Twv uvypwv Avpdtwv tou SwAlotnpiou, eéavtAnuévol
KATAAUTEG K.A.) 1 Twv SlaSlkaowwy ouvtipnong Kal kabaplopol tou efomAlopol (m.x. andpAnta amno
kaBaplopd defapevwy, tEdpa mubuéva, o6€veg miooeg K.a ). [62]

3.2.1.1 EEavtAnpévol kataAvteg:#1-#11 - EKA 16 08 02* 11 16 08 07*

‘Evag katalltng Bewpeltol e€avtAnuévog 0Tav N KATAAUTIKE eveEpyOTNTA /Kol N eKAEKTIKOTNTAA TOU GBOLveL
Le TNV Tdpodo Tou Xpovou Adyw amddpaing, dnAntnplaong, BepuULKAg amolkodOUNnong Kal TUPOCUGOWUA-
Twonc.[63] Ztn Bopnxavia dLuAlong metpelaiov, ol KataAluTteg Stadpapati{louv onUAVTIKO pOAO cuvelodE-
povtag otn BeAtiwon g amodotkotnTag TnG Slepyaciag, mMPoodEPOVTAG £TOL KAUOLUA KOl GANEG XNULKES
ouoliec, cUpPwWVA PE TIG EMBUUNTEC TTPOSLOYPADES TWV TIPOIOVTWY yLa KaTavAalwaor). [64]

OL xpnotuormnoloupevol oTo SLUALOTHPLO KATAAUTEC Slakpivovtal o of€a uypng popdng, omwc eivat to HF kat
1o HyS0,4 mou ypnotpomololvTal otnv aAKUALWGoN Kal ToV TTOAUUEPLOUO, KOl TOUG OTEPEOUC KATAAUTEG, Ol
omoiolL Pe TN O£lpd TOUC SlaKkplvovTtal oe AUTOUC TIOU TIEPLEXOUV EUYEVA KOL PN €UYEVH UETOAAA. ITOUG
OTEPEOUC KATAAUTEG, UE TOUC OTOloUC £XOUUE aoXoAnBel oto mAaioclo tng SLOAKTOPLKAG €pyaciag, n
KATAAUTIKA evepyOg ddon ocuvSualetal e éva oteped undoTpwpa-popéa to omoio umopel va eivat Al,Os,
Si0;,, Si02-Al,03, {edABoL K.a. [65]

Ol BOOLKEC XNULKEG KOTOAUTIKEG OSlepyaoie¢ mou Aaufdavouv ywpa ot €va SWALCTAPLO €ival o) n
avapopdwon (reforming), B) n katoAutikr mupoAuon (catalytic cracking) kat y) n udpoyovokatepyoaoia
(hydroprocessing) amoteholpevn amd tnv udpoyovoemeepyaoia (hydrotreating) kot tnv udpoyovo-
nupoAuon (hydrocraking). [65]

OL g€avtAnuévol KataAUTEC TIOU TPOEpXOVTaL amd povadeg udpoyovoemefepyaciog, Slaitepa av QUTEG
enefepydlovral Bapld KAACUOTA, AVOUEVETOL Vo elval Tio emiPapupévol (LETAAND, KWK) O OXEoN LE TOUG
KATAAUTEG TIOU Xpnollomolouvtal o povadeg kataAutikng mupoAuong (Fluid Catalytic Cracking, FCC) i
avapopdwong. Kotd tnv KATaAUTIKA TUPOAUGCH Kol TNV ovapopdwon TPOyUATONOLoUVTOL UIKPOTEPOL
XpOvol emadng ovVISpWVTOC HIYHATOC - KOTOAUTN Kol Ta ELOEPXOHEVO PeUpATA TPOG emefepyoaoia
pogpxovtal amno 1o shadpd KAdopata 1 KAAopata mou €xouv ndn enefepyactel KATAAUTIKA o GAAN
povada. H emkwvduvotnta evog e€oviAnuévou kataAltn opiletol amd tnv emtkivéuvoTnTo ToUu UALKOU
KOTQOKEUNC TOU KOTAAUTN KaBWE Kal ard TNV eMKvuvOTNTA O0WV EVOITOTEBNKAV OE AUTOV KOTA T Xprnon
TOU €VTOG TNC Hovadacg.

Ao TIc Tapamnavw OSiepyooieg, ol e€avtAnuévol KataAuteg amd povadsg emefepyaciag pe uvdpoyovo,
eudavifouv emikivbuveg 18LOTNTEG TTou oxetilovtol pe tic HP3 kat HP12 énwc autoBépuavon, autavadAetn
Kal ékAuon Toflkwv agplwv og emadn e To VEPO, UE TILO cUXVN TNV aneAeuBépwaon udpdBelou, uSpokuaviou
Kol appwviag. H Wbwdtnta tne autobépuavoncg pnopei va odeiletal otnv emipdluvon Twv e€aviAnuévwy
KaTaAUTWV e oLdnpoBeloluyec evwoels. [63]

ErutAéov, pépog tng udpoyovokatepyaciog anoteAolv n udoyovoanoBeiwon (hydrodesulfurization - HDS)
yla amopdkpuvon BOesiou amd Oeslolxeg svwoelg pe €kAuon udpoBelou, n udpoyovamoueTaAllwon
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(hydromerallization - HDM) yia amopdkpuvon UETAMWY Kol tpoopodnon Toug OToV KATOAUTN Kol h
anopakpuveon alwtou (hydrodenitrogenation —HDN). [65]

H Staxeiplon kat aglomoinon twv e€avtAnUévwy KaTaAutwy e€0pTATAL ATIO TIC XNULKEG KOl SOUKEG OAAQYEG
Tlou €xouv oUUPEL oTov KATAaAUTH KATA TNV XPron Tou, Kot epAAUBAVEL Lo OELPA altO EVAANAKTIKEG OTIWG:
0) TNV avay£vvnon Kal emavaypnoLionoinon tou, B) Tnv avaktnon cucTATIKWY TOU, V) TNV EVaOBeon Toug
0€ XWPOUC UYELOVOULKNG Tadn Kal §) tn xprion tou UAIkoL os alAeg Slepyaoiec. [66]

210 mAaiolo tng mapovoag epyociag e€etaotnke n Suvatotnta acharolg SLABeoNC TOUC, TPOC APAYWYH
OTEPENCG eVOANOKTLIKAG MPWTING UANG. OL umd eg€€taon efavtAnuévol kataAuteg (amoBAnta #1 fwg #11)
arotedolv anoPfAnta and SwAlotipla tng Méong AvatoAng kat tng EAAASag. Qotdco, n akpPBnig
mapaywylkn dtadikaoia amnod tnv onola €xel TpoéABeL kABe £vac amo autoug dev elval yvwoth.

Ot kwbikol EKA 16 08 02* kat 16 08 07* avTtloTolXOoUV O£ KOTOTTPLKN KATAXWELON EMLKIVOUVWVY amoBAnTwy.
AUTO onpaivel OTL 0L CUYKEKPLUEVOL KWELKOL AVTLOTOLXOUV 0 opAda eVAANAKTIKWY KOTaxwploswy Kat yla va
aglohoynBel av adopolv ot emikivbuvo 1 pn emikivbuvo amoPAnto mpémel va SiekmepalwbBouv MepalTépw
otadia ywa v afloAdynon tng avrtwotoixiong. Qotdoo, Otav n Kataxwplon odopd ce MH amoBAnta
Bewpoulvtal €€ apxng emikivéuva, ektog av amodelytel péow peAétng to avtiBeto. H mAnpng eplypadn twv
OUYKEKPLUEVWY KWOLKWV glval:

Koducog [eprypaepn Keparaiov Tonog Kataydpiong

Elaviinuévor xaroidtes mov mepiéyovv emixivovvo uetofotikd pétorio 7 MH

16 08 02* , , , ,
EMKIVOVVES EVIITELS UETOLOTIKOV UETOALWY

16 08 07*  ElaviAnuévor koralvteg mov Exovy woAvvlel amo emikivovves ovoies MH

3.2.1.2 Am6AnTa mov mepLExovy emikivouves Belovyes evwoelg: #12 & #13- EKA 06 06 02* & 0&éa
mepLExovta meTpéAato: #14 - EKA 05 01 12*

INUavTikO pelpa amoBAnTou Twv SAloTNPlwY OmoTeAel n LeYAAN TTOCOTNTA UTIOAELUUATWY TETPEAAioU
TIOU TPOKUTTEL amd Th Stadikaoia kabaplopol twv defapevwv anobrnkeuong, Twv defapevwy enefepyaciog
TOu OpyoU TetpeAaiou Kal Twv Sefapevwy Twv mpoidviwy SwAlong. Me tnv mdpodo tou XpOvou OTLg
Se€apevég amoBrikeuong Tou apyou 1 Twv Tpoloviwy SwAlong kabllavouv ta Papltepa KAGOHATA TTIOU
TLEPLEXOVTAL OE OUTA, HE AMOTEAECHO VO UELWVETOL N XWPNTIKOTNTA TwV Sefapevwv Kol va emnpealetal n
ToLOTNTA TWV amoBnkeupévwy Kauoipwv.[52] EmutAéov, otlg epyaocieq ouvinpnong evog SwAlotnplou
niepthapBavetal Kal n mepLodikr cuvtnpnon twv XaAuBSwwv deapevwy amobrikeuong kal enefepyacioc.
JUVETIWG, 0 KABAPLOMOG KAl N cuvtnpnon Twv Sefapevwv amoteAel avanmdonacTto UEPOG TWV SLEPYACLWV
mou akoAouBoUvtal og €va SLWUALOTAPLO, O Omoio¢ UIMOpPEL va PayUaTomolnOel He UNXaVIKA /Kol XNUWKAa
péoa.

Ta andBAnta mou mpokUTTouy amod tig Stadikacieg kabaplopol pmopel va eivatl petafld aAAwv TeTpeAalo-
e1deic Aaomneg deapevwy Kal anoBAnta mou nepléxouv BelolXeG evwoels. Ta uMoAsippata mou Bpilokovrtat
O Kovtd otig emidaveleg Twv Sefapevwv eival mbavo va mepléxouv couAdidio tou oLdrpou, mou
oxnuatifovrat anod tnv avtidpaon Belolxwv evwoews OTwG H,S 1 LEPKATTAVEG e Tov avBpakoUuxo XaAufa,
UALKO KaTaokeung twv Sefapevwy.[52],[67] Ta andépfAnta mou eival mAolvaola oe oLdnpoBeloUXeC EVWOELG
SUvartal va pokaAéoouv pia Eviovn e€wBepun avtibpaon otav ektiBevral otov agpa. H autoBépuavaon kot
n ouvakoAouBn avtavadAefn amnotehel mMpoPAnUaA oTouG ToUElG eneepyaoiag metperaiou.[68]
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H Sladwaocia mapaywyng tou amoPAntou «oféa mepléxovia metpéAalo» dev eival yvwotn. MbBavwg va
TIPOEPXETAL Ao TNV Sladlkacio mou meplypAdnKe MopANAvW, OMou KAtd tnv dtadlkaoia amopdkpuvong
TWV UTMOAslpatwy metpedaiov amo tic Sdefopeveég amobnkeuong kol emefepyaociog, XpnolUomolnonke
KAmolo KaBaplotiko 6&vng Bdonc.[69]

O kw1 EKA 06 06 02* avtloTOLXEL O KATOTITPLKI KATOXWPLoN EMKWVEUVOU ammoBAnToU Kot 0 Kwdkog EKA
05 01 12* o€ amoAutn katoxwplon emikivduvou amoBAritou. Autd onuaivel OTL To amdPANTO LE KATOTITPLKNA
Kataywplon erikivduvou Bewpeital emikivbuvo, ektog av amodelytel péow HeAETng To avtiBeto, evw To
amoBAnTo pe amoAutn Kataywplon enikivduvou 05 01 12* Bewpeital xwpic apdiBolia emikivbuvo. Qotoco,
KOl OTNV TEPIMTWON TNG AMOAUTNC KATAXWPLONG EMIKIVOUVOU E OKOTIO va TIPoaSLopLloToUV oL EMLKIVOUVEG
LotNnTeg mou epdavilel to und efftacn amoPAnto, amnatteital n diepevivnon tou amoPAntou. H mAnpng
eEPLypadr TWV CUYKEKPLUEVWY KWSEIKWV Elval:

Kwodwdg [eprypaen Keporaiov Tonog Kartaydpiong
06 06 02* Amofinta wov mepiEyovy emikivovves Gelovyes ovoieg MH
0501 12* O&éa mepigyovra metpélaio AH

3.2.1.3 Apudatwpévn metpeAatoetdns Aaomn:#15 - EKA 13 05 02* / AGoTn (UGIKOXTULKNG
emeepyaoiag:#16 - EKA 19 02 05* / Adomm BloAoyikov kabaplopoV:#17 - EKA 19 08 11*

Ot Adoreg mou mapayovtal and Sladikaocieg enefepyaciag Twv anmdoPAnTwy evog SALoTnpiov pmopsl va
elval: Aaomeg anod povadeg dtaxwplopol API, Aaomeg amod povadeg kpokidwong, emimAeuong Kot Lovadeg
DAF, kaBw¢ kat Adormec Blodoywkol kaboplopoul. EmutAéov, amod tov kabBaplopd twv de€apevwy amobn-
KEUONG TOU TETPEAQIOU TTPOKUTITOUV oL TieTpeAaloeldeig Adormeg detapevwy mubuéva. H Adomnn sival éva
ouvBeto yaAdaktwpa Sladopwv udpoyovavOpdkwv metpehaiouv (PHCs), vepoU, Papéwv HETAMNwWY Kot
oTePEWV owpatidiwv. H Adomn amnotelel etepoyeveg UAIKO pe e€atpetikd uPnAo Ewdeg kal mepléxel uPnid
TLOOOOTO OTEPEWV KAl VEPOU. Me okomd va HelwBel n moootnTa Tou amMoPARTOU KAL TO CXETIKO KOOTOG
S1aBeonc tou, ta SwAlotipla epapuolouv TNV TEXVIKN TNG UNXAVIKNAG aduddtwong pe xpnon Decanter,
armodelyovtag BeplULKEG TEXVIKECG ERpavong yla Adyoug aoddletag. H tadn (landfill and land farming) twv
Aaomwv amno tn SWALon tou etpelaiov anayopevetal. [62]

Ztnv napouoa SlatplPn e€etdotnkav a) adudatwuevn metperaloeldng Adomnn deapevwy, anopAnto #15 -
EKA 13 05 02*, B) Adomnn duokoxnuikng enefepyaciog, amdopinto #16 - EKA 19 02 05* kal y) Adomn
BloAoyikng emetepyaciog Blopunxavikwyv anoBAntwy, anopfAnto #17 - EKA 19 08 11*.

H adudatwpévn metpelaloeldng Adonn Sefapevwv, MPoEpyetal and Tov Kabaplopo twv Sefapevwv
nietpelaiou. Mpv amd ™ SwWAlon os meTpeAaikd mPoidvta, To apyd METPEAALO TPOCWPLVA TTAPAUEVEL OE
Oetapevég amoBrkeuong OmMou €xeL TAon TPOC OSlaXwpLopd ot Paputepous Kal gAadpuTEPOUG
udpoyovavBpakeg metpelaiou (PHC). Ou oAslpotikol Kot oL apwpaTikol udpoyovavBpakeg cuvnBwg
QVTUTPOOWNEVOUV TO HeYaAUTEPO TO000TO0 Twv PHC, svw o0 autolc mepllapPdvovtol oAKAVLOL,
KukAoaAkavia, BevioALo, ToAoUOALO, EUAOALD, vadBaAévio, datvoheg kat Stadopol MOAUKUKALKOL apwpatikol
udpoyovavBpakeg (PAH). Ta Baputepa PHC cuyva katakdBovtol pali pe oteped cwpatibia kot vepd. Auto
TO OvopoLloyeVEG piypa PHC, otepewy, HETAMWY Kal vepoU Ttou evarmotifetal otov ubuéva tng Se€apevig
amnotelel TNV metpehaloeldn Adomnn.[70],[71] ArmopakpUveTtal Katd tn ddpkela kKabaplopol tng de€apevng
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KOl AIMOOTEAAETOL YL TIEPOLTEPW eMeEepyaoia evtog  ekTO¢ SWALoTnpiov. H adudatwuévn MeTpeAALOELSNG
Adorn dlakiveital wg emikivbuvo andpAnto pe EKA 13 05 02*.

Ta ehawwdn AVparta (oily wastewater) Twv SwALlotnpiwy, ovrag mAovuaotla o udpoyovavOpakeg Kol AAAOUG
PUTIOYOVOUG TTAPAYOVTEG, UTIOKELVTAL OE eMefepyacia evtog Tou SwAlotnpiou, mpLy Thv anoppun toug.[72]
OL TUTILKEG EYKOTOOTACELS emefepyaciag AUpAtwy SwAlotnpiou amotelovvial amd NPWTOYEVH Kal
Sdeutepoyevry amopdkpuveon elaiou/vepol () aAllwg mpwtoPdadula enefepyaoia), akoAouBolpevn amnod
SdeutepoPabuLa Blohoyikr enefepyaoia kot Tpitofabdula emefepyacia (eav kplOel anapaitnto). [73]

H Adomnn PpuoIKOXNMULKNG ENECEPYATLOG TIPOEPYETOL ATTO TN pPovada mpwtofadutag emefepyaciag Twv uypwy
amoBARTWY. APXLKA, TIPAYHOTOTOLETAL oUAOYH Twv AUpAtwv oe pla Sefapevr). ITNV OUVEXELD, TO
anopAnta odnyouvtat cuvnBwg oe Slaxwplotég PBaputntag APIs (American Petroleum Institution
Separators) kot ylveTal o MpwTog SLaXwPLOUOE KOl AMOUAKPUVOH TOU eAaiou, TOu VEPOU KOl TWV OTEPEWV
(mpwtoyevng amopdkpuveon ehaiou-vepou). H cuykekpluévn texvikny Paciletat otn dtadopd edikol Bapoug
ehaiov/vepou, emtpénoviag to PBapltepo UAIKO va KoBlwdvel katw amd To ehadpltepo Adadl. O
USpPoyovVAVBPAKEG TIOU EMUTAEOUV OTNV ETILGAVELN ATTOMOKPUVOVTAL Kal SlatiBevral yla avaktnon shaiou
evw n Adomn mou KataAnyel otov MuBpéva adalpeital meplodika kot odnyeital os povada enefepyaciog
ehawwdoug \Uoc. Ta uypd AUpato Tou oamopakpUvovtal amd to Slaywplotipa APl umofalovtal oe
deutepoyev ATMOUAKPUVON gAaiou-vepoU. e aUTO TO OTASLO, YIVETAL €vag ocuvOUAOHOC GUOLKWV KoL
XNUIKWY SLoSIKAOLWY HE OKOTIO TNV AMOUAKPUVON TwV SLOAUHEVWY OPYaVIKWYV OWHATISlwY Kol Twv
YOAOKTWHATWY glaiou/vepol. Ta vypd AUUOTO QTTOCTEAAOVTAL YlA TEPALTEPW ATMOUAKpuvon Aadlol Kot
Aemtwv otepewv eite oe povada DAF (Dissolved Air Flotation) eite oe povada IAF (Induced Air Flotation),
adol €xeL mponynBel puBuon tou pH, Tpoodrkn kpokbwtikwv (FeSOs | FeCls) ywa TNV amopdkpuvon
ooUAPLOiwy Kkat kuavidiwv. Emetta, akoAouBel mpoaBrikn moAunAektpoAlTn Omou yivetol eminAeucn Tou
ehaiou.[62],[73] Ta Eadpiopata/Adomneg odnyouvtat otn povada enefepyoaoiag g shawwdoug Adomng. H
AQLOTIN TIOU TPOKUTTEL Ao thv pwtoPaduia enefepyacia ival To anoPANTo mMou eEETAOTNKE HE KWOLKO
EKA 19 02 05*.

H Adonn BloAoyikn enegepyaoiog BLOUNXOVIKWY USATWY TIPOEPXETAL ATO TN Hovada tng dsutepofaduLag
BloAoyikng emefepyaciag Twv uypwv amoBAnTwy tou StAlotnpiou. To enefepyacpévo vypd amopAnto mou
e€épxetal amo tn povada mpwtoPadulog enefepyacioc pall Pe T AoTKA amOPAnTa €l0épyovial otnv
povada deutepoyevolc Blodoyikng enetepyaciog amoPAntwv.[73] H Bloloyikn enefepyacio pmopet va yivel
elte pe TNV TEXVIKA TNG «evepyol \UOC» site pe BLOMUPYoUC. Me QUTEG TIG TEXVLKEG OL UIKPOOPYAVIOUOL TNG
AQoTING N oL pikpoopyaviopol mou PBpiokovtal mpookoAANUpévoL otnv emipAveLa TOU UAKOU TANpwong,
QTOLlKOSOHOUV TO 0pyavikd ¢optio Twv uypwv amoBAfTwy. TNV TMepinmtwon twv BlOMupywv, aépag
ELOEPXETAL O TO KATW HEPOG Twv MUPYwWV Kal KaBwg aveBaivel mpog Ta mavw €pXetal o enadn UE TO
KOTEPXOLEVO UYPO. ITO emMeepyaopuévo Uypo amod To BLomupyo mpootiBetal MoAUNAeKTPOAUTNG Kol OTN
ouvéxela GNTPAPETAL yla TNV Ttayideuon Twv otepewv cwpatidiwv oe KAlvn Appou.[62] H Adomn mou
TpoKUTTEL amo tn Stabdikacio tng BloAoyikng enetepyooiag Twv vypwyv amoBAnTou eival To anopAnTo pe
KwdLKO EKA 19 08 11*.

Ot kwdikol EKA 19 02 05* kat 19 08 11* avtiotolyoUV O£ KATOTITPLKN KATOXWPLoN €MKLVEUVOU amoBAnTou,
EVW 0 KWOKOG EKA 13 05 02* avtiotolyel og amolutn katayxwplon emikivduvou. H mAnpnc meptypadn twv
OUYKEKPLUEVWY KWOLKWV glval:
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Tomog

Kodwd [eprypaon Kepataiov
S PLYPOQT KeEP Kartayopiong
13 05 02* Aaomeg diaywpioriy eAaiov/vepod AH
19 02 05* AGOTES ATO PUOIKOYNUIKES KOTEPYATIES TOV TEPLEYOVY EMIKIVOVVES OVOIES MH
Adomeg mov TEPIEYOVY ETIKIVOVVES 0VOIEGC amb T floloyiky Katepyocio amofiftwy
1908 11* MH

Srounyovirady védTwv

3.2.1.4 I\uata TuBuéva amooTAKTNPA Kol KatdAolma avTidpdoewv:#18 &#19 - EKA 07 01 08*

Ta anopfAnta #18 kot #19 eival piypo atBaAng pe MeTPEAALO KOL TTPOEPXOVTAL OO TOV KABapLlopo Tou
efomAlopoU.

O kwdwog EKA 07 01 08* avtiotolyel oe amdAutn kotaxwplon emikivduvou amoPAATou, Yeyovog Tou
KaBlotd To amoPAnTo emIKivouvo Xwpig va amalteital mepaltépw afloAoynon. H mAnpng meplypadn tou
OUYKEKPLUEVOU KWSLKOU gival:

Koducog [eprypapn Kepaiaiov Tonoc Kartaydpiong

07 01 08* 1{paro moBuéva omooTaKTipa Kol KaTGAOITa OVTIOPAoEWY AH

3.2.1.5 Adomeg kat amofAnTa yewTpnong mov meplExovy metpéAaio:#20- EKA 01 05 05*

To anoBAnto #20 mpoépxetal amd T SLATPAOoELS KATA TV €€0pUEn Tou apyou metpehaiou. Mepléxel vypa
dlatpnong, eite pe Baon to vepd eite pe Pdaon €halo - metpélalo eite pe Pdaon GAAN XNULKA, OTOU
XpnoLpomnolouvtal yla tTnv YPun tng KePaAng Tou yewTPUTOVOU, TOV EAEYXO TWV USPOCTATIKWY TIECEWVY, TN
otaBeponoinon Twv TOLXWHATWY TG SLATPNONG KOL TNV alwpnon Twv BpaucudTwy Twv METpwHdTwy. Ot
Adomeg yewtpnoswv eival mAovolec os ofeiblo tou aocPeotiou, Sloeidlo tou TupLtiou Kat ofeiblo tou
apylliou, ta omola eival ta KUPLA OLELSLA TWV TPWTWV UAWY YL TNV TTAPOAYWYr TOLUEVTOU. EmutAéov, n
TLEPLEKTIKOTNTA TWV AaoTiwv o€ AASL poodidel oto amoPAnto Bepuidikn atia, n omoia Oa pnopoloe va
oUpPAAsL otn pelwon TNG {NTNONG KOUGIHWY KAtd Tnv mapaywyn Ttolpévtou. H alomoinon tou
OUYKEKPLUEVOU PeVUOTOC amd TN Plopnyavia toléviou Bewpeital wg pia Gk Tpog¢ To mePLBAAAov
AUon.[74] H Adomnn mou e€etdotnke otnv mapouoa gpyacia pe kwdikd EKA 01 05 05* mpogpyetal amno tnv
napandavw Sladkooia kal TepLEXel Adomn e Ta uvypd Slatpnong, Adomn kot Bpalvopora amd Ta
TepBAAAOVTA TTETPWHATA KA LYV apyou MeTpeAaiou.

O kwdwog EKA 01 05 05* avtioTtol el O KATOTTPLIKA KOATOXWPELON €MKWOUVWY amofAntwyv. H mAnpng
Tieplypadr) ToU CUYKEKPLUEVOU KwOLKOU givat:

Kwdwkog  Teprypapn Keparaiov TYmog Kataxwplong

010505*  Adomeg ko amofinta omd yedtpnon wov TEPIEYOVY TETPEAALO MH

47



3.2.2 Blounxavia AAovpiviov

Ta anoBAnta tng Blopnyaviag aAouvptviou mou efetalovrol otnv mapovoa SLOAKTOPIKN SLoTpLpr) mpoép-
XovTtalL and povadeg Seutepoyevolg mapaywyng aAovpwviov, and Bopnxavio élacng aAoupiviov, Kabwg
Kall aro povadeg katepyaoiag ahoupviou. H avakUKAwon Ttou aAoupviou mapouolalet tepPAAAOVTIKA Kol
OLKOVOULKA 0d€EAN. EvOelkTikd, avadépetal OTL n Seutepoyevig apaywyrn amattel POALG to 5% tng evép-
YELOC TIOU QTOULTELTAL YL TNV TIPWTOYEVH TIapaywyn oAoupLviou, meplopi{ovtag aviioToa TLG EKTIOUTTIEC TWV
aeplwv Tou Beppoknmiov.[75] Mépog Twv amoBANTwY Mou TPOKUTITOUV O TO CUYKEKPLUEVO KAGSOo Kal Ba
efeTaoToUV OTNV TTApoUCA EpYacia MPoEpXovTal amd TIG EMUEPOUE SPACTNPLOTNTEG TWV HOVASWY, OTWG
and ™ Sadikaoia teng (m.x. Eadpiopara alouvpiviou), tn Sadikacia €laong Kol popdormoinong (m.x.
anopAnta ¢pidtpwv €haong, andpAnta ¢idtpwyv) and ta cuotiuata enesepyooiag vypwv amoBANTwy Kal
ekmopnwy (m.x. Adomn amnod tnv ensepyacia uypwv amoBARTwY, okovn enefepyaoiag aspiwv K.a).

3.2.2.1 Adomn @uokoynukng emelepyaciag:#21-#25 - EKA 19 02 05*

OL Adomeg PuolkoxnpLkng emnefepyaoiag - 2 éwg 5 (amopAnta #21-#24) mpoépyovtal and Blopnyovia
napaywyng doxelwv tpodipwyv kot avapuktikwy and ¢UAa alovptviou. Ma thv Kotaokeun Twv Soxelwv
oAouptviou (Soxeia duo tepayiwv) akoAouBeital n texviky DWI (drawn and wall ironed), 6mou oxnuatiletal
afabég kUmeAlo Tou omoiou Ta TowUato “ocldepwvovtal” mepvwvtag and Sladoxikd meplotpedopeva
PAoUAa HEOUPEVNC SLOUETPOU WOTE TO TEALKO TOUC TdXog sival mepimou to 1/3 tou apxwol Kat To VoG
Tou Soxeilou umepdumAdcto tng Stapétpou. AASL i AAAQ ALTTAVTIKA XpnoLomolouvtal ot Stadkaoia yio
pelwon Twv pnxovikwy duvapewv otig uRtpeg D & |. H kataokeun twv doxelwv yivetal pe tpododoacia
oAOkAnpou Ttou emyplopEvou GpUANOU O KOTTIKO/TpEca, omd Omou KOBOVTOL OTPOYYUAQ KOMMATLO KO
Swapopodwvovral pe mpsodplopa /e€Ehaon.[76] Ta xpnolpomnololpeva Amaviikd spapuolovral avw otny
TpaxLd eridavela Katd tn Stapkela tng Asttoupyiag D & | yia va e€aleldBel n anmodpaln Twv unNtpwy Kat va
ehaylotorolnBel n pnyHATwon Tou PETAAAOU. 3Tn ouveéxela, ta Soxela alouplviou SlEpyovtol amo T
povada amoAinavong mpog amoudkpuvon Twv eAaiwv mou €xouv PoEABeL Katd tn Sladlkacia KOmNg Kot
TENOG, OL LETAAAIKEG CUCKEUAOIEG EnpalivovTal WOTE VoL AKOAOUBNOEL N XpronN TWV ECWTEPLKWY Kal e€wTe-
PLKWV EMXPLOUATWV.[77] O pdhog Twv EMXPLOMATWY €ival va mpootatelouv f/kot va SLaKoopoUv To
UTIOOTPWHA 0TO OTtoL0 edpappolovtal Kot ETUAEYOVTOL AVAAOYQ LIE TN XPrON TOU TEALKOU TPOIOVTOG.

Ta vdaTikd eKMAUMOTA TIOU TPOKUTTOUV KATA TNV TMopaywylky Stadikacia twv Soxsiwv aloupviou
TEPLEXOUV apald SlaAupa Belkol 0E€0G yla TNV amopdkpuvon tng eAawwdoug dpdong kat apotd SLaAupa
udpodBopLlkoU 0EEDG yLa TNV ATIOUAKPUVOT TWV PLVLICHATWY aAoUULviou. Ta uSATIKA EKTTAULATA OTTOTEAOUV
anépAnta tng Stadikaciog kat odnyoluvtal pog duactkoxnuikr enefepyacia. H duoikoxnuikn enefepyacia
neptAapBavel tn puBuLon tou pH o aAkaAka enimeda e StGAupa 0080¢ Kal Tn Xpron mMoAunAektpoAutn —
KPOKLOWTKWV. H AdoTn Tou mpokUTTeL and tnv mopandvw Stadikacio adopd ota anopAnta #21, #22, #23
Ko #24.

H Adomn duokoxnuikng emefepyaciag-6 (amoPAnto #25) mpoépxetal amd Plopnyavia enetepyaociag
aloupviou otov Topéa TG €Alaong Petd amd enefepyaoia Twv vypwv amofAnTwy. Ta vypd omdPAnta
TPOKUTITOUV aTtO TIC EPYACIEC TNG AMOALOVONG KOL TNG XNHWKNAG emidovelakng snetepyaoiag (madntiko-
noinon). H dtadkaocia tng amoAimavong nepthapBdavel Tov Pekaopud Twv GUAAWY oAOUHLVIOU PE USATIKO
Sldlupa oféwv Kol TOCLEVEPYWV OUCLWV, HE OKOTO TNV OMOUAKPUVON AUTOVTIKWY, YOAOKTWHATWY KoL
QAOUHLVOOKOVNG TIOU TIPOKUTTOUV 0To otddlo tng Aimavong.[78] Emetta, akoAouBel mAUoLpo pe kabBapo vepd
Yl TNV QIMORAKPUVON TwV KataAoinwv tng Slepyaciag amolinavong. £To emouevo oTadLlo ¢ eMLPAVELOKAC
enefepyaocioc tou aloupwiou, AapBavel xwpa n Swadikacia tng mabntikomoinong He spPAmTon Twv
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UETAAA KWV eTLbAVELWY O USATIKO SLAAUHA avopyavwy ofEwv Kal aAdtwv. Ta uypd amofAnta amd Tig
napanavw Sladlkacieg mou ev avakukAwvovtal kot Sev Umopouv va enavaxpnotponotnfolv, culAéyovTal
oe betapevy dualkoxnuikng emnefepyaociag, omou AapPavel xwpa efoudetépwon pe udpoteiblo Ttou
aoBeotiou, pubuwon tou pH oe TN 7, kpokibwon pe mpooBnkn moAunAsktpoAutn, kabilnon Twv
oXNUAT{OPEVWY XNUIKWV KPOKKibwv, mpooBnkn evepyol avBpaka yla tn SEO0UEUON TWV AWV Kal
SlOXWPLOUO TWV OTEPEWV Ao Ta UypA He umepxeiAnon.[79],[80] H mpokUmtouca amd TNV MopATAvW
Sladikaoia Adomn, obnyeital oe dp\tponpecoa kal kKAivn Enpavong wote va pelwBel n vypaoia tng. H
Adomn ¢puaoikoxnuULkng enefepyaoiag dlakiveital wg emikivbuvo amoBAnto pe EKA 19 02 05*.

O kwdwog EKA 19 02 05* avtiotolxel 0€ KATOTTPLIKN KATOXWPLON €MKWvOUVWY amoPfAntwy. H mAnRpng
TiepLlypadr] TOU CUYKEKPLUEVOU KwSLKOU lval:

Koducog [eprypapn Keparaiov Tonoc Kartaydpiong

19 02 05* AGOTES OTO PUOIKOYNUIKES KOTEPYATIES IOV TEPLEYOVY ENIKIVODVES OVOIES MH

3.2.2.2 AopAnta @idtpwv:#26-#27 - EKA 15 02 02*

Katda tnv é\oon tou alouplviou mapdyovtol mpolovia aloupiviou, onweg ¢puAa, tawieg, foil kAm. H
mapaywyrn twv mpoloviwv €hacng yivetal, cuvnbwe, os dUo Sladoxika otadla: tn Bepun €hacn Kal tnv
Yuxpn €laon.

2tn Siepyaocia tng Bepung €Aaong, MAAKES AAOUULVIOU UTTOKELVTOL O UNXAVIKA Kal BepULK KaTtamovnon,
OTOXeVUOVTAC OTn MElWOn Tou Tdxoug toug. H mpwtn UAn aloupwviou tng Bepung élaong sival plo
opBoywvikn mMAGKa pe SLooTtdoelg 2 m x 8 m x 600 mm kot pafag 20 tn.[81] Ot SUo OYelg TNG TMAGKOS
Topvapovtal wote va adalpebel o emipavelakd emiotpwpa mou Adyw tng dadikaoiag tng xUTELUONC
napouoctalel plo WSlaitepn kat averuBopntn Sopn amd tnv umodloutn palo tng MAGKAG. O TIAGKEG
aAoupwiou mpoBeppaivovtal oe Bepuokpacia uPnAdtepn and auti mou edpapuoletal Katd tn Bepun
£€haon, Stachaiilovtog OTL N XNUKA cUvBeon tou mpoidvtog yivetal mio opolopopdn. H Siepyacio tng
Bepung £laong yivetal os mpokoBoplopévn eleyxopevn Bepuokpacio 270-560 °C, cuveyiletal péxptL Tou
€mOUUNTOU TIAXOUC IOV Umopel va ¢Bdoel péxpl 2-600 mm.[81] EmmA£oV, XpNOLLOTIOLOUVTOL YOAQKTWLOTO
TIEPLEKTIKOTNTAG O TETPEAQikO €Aalo 5-8%, ta omoia €xouv SMAN Spdon, Autaivouv Kal amdyouv Tn
BepuoTNTA MOU AVAMTUCOETAL PETAEY €AAOTPWY Kol MAAGKOC aloupiviou.[82] Zuxvd Xpnotpomololvtol
AUOVTIKA TIou €xouv WG Baon vadBevikd éAata Cyo-Cso AOYw TNG EUKOALOC TOUG va yaAakTwatonolnBouv
LE POoBeTa CUVOETIKWY €0TEPWY, Aapwy of£wv Kal aAkooAwv. Ta mpoiovta thg Bepung éhacng pnopel
va Bplokovral site o popdn peydAwv MAAKWV gite MePITUALYHEVA O pOAOUC (UmOopTiVEC).

2T OUVEXELQ, Ta poAd tng Yuxpng élaong Yuyxovtal oe Bepuokpaocia Swuatiou kat Tpodpodotouvtal otn
veoauun guxpng élaong. H dadikaoia tng Yuxpng élaong akolouBeital yla tnv mapaywyr) AENTOTEpwWV
UMWV alouptviou mayoug 0,15 - 6 mm. H Yuxpn €Aaon yivetal oe xaunAotepeg Bepuokpaocieg mepinou
25-170 °C.[81] To cuvnBéotepo Amavtiko Puxpng EAacng elval piypo anootaypatog netpehaiou knpolivng
Co-C16 (CAS: 64742-47-8) pe mpdobeto Autapwv o£wv, OAKOOAWY Kal ECTEPWY, amapaitnta yla tn Almavon,
Tov KaBaplopo kot tnv Puén twv pohwv/PuAAwv aloupviou.[83]

Ta Autavtikd metpeAaikng olvBeon  eival éva piypa 80-90 % anootayudtwy udpoyovavOpakwy etpehaiou
Kal 10-20 % npocBétwy (m.x. e0Tépeg, Aumapd oféa, ahkooAec).[84] H Almavaon kat n YuEn otn Bepun €haocn
yilvetal pe yolaktwpota udatikng Bdong, 0mou To AUMavIiko BplokeTal o€ MOoooTo UIKPOTEPO amo 10 %,
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evw avtiotowa otnv Puxpn €Aacn To AUTOVIIKO amoteAsl mavw amd to 90 % tou yohaktwpatoc.[81] Ta
AUavtika toéoo ¢ Bepung 6co kat TG Puxpng EAaong emBapuvovtal KATA TN Xprion Toug HE EEVEG UAEG
(LéTaAAa, oKOVN, OPUKTEAALA K.0l.) KoL uypacia. Mo TNV QIMOTEAECUATIKOTNTA KOL ETIOVAXPNOLLOTOINCN TWV
Amavtikwy otn Slepyaoia, ol mpoopifelg amopakpuvovtal pe S1nBnon. Na tov KaBapLlopd Twv ALTAVTLKWY
Bepung €laong ta xpnolpomotnpéva lata SiEpyovral and pnxavikd ¢idtpo mieonc.[85] Itnv mepintwon
TWV XPNOLUOTIOLNUEVWY AmavTikwy Puxpng €haong xpnolpomoleital wg Pondntikd péco duBnong yn
Slatopwy (xwpa dBnong - MupLTKO WNUATOYEVEG TIETPWHA KUPLwG omd Ta OmoALBWHUEVO OKEAETLKA
umtoAe{ppaTa ovokUTTapou ¢pwToouVOETIKOU $UTOU), OTIOU KATOTILV AVASEUOHG TNG E TO ALTOVTLKO EAaanG
yla tv adaipeon Twv EEvwy ouowwv, odnyeital o dpidtpo mieon.[86] Q¢ péco SBNoNG xpnotomoLeital
HUEUBPAVN LE CUYKEKPLUEVN SLATIEPATOTNTA TIOU ETUTPENEL TN SLEAEUON TOU AUTAVTIKOU oAAQ OUYKPATEL TN YN
SLatopwy Kal Tig E€veg ouaieg Tou AutaviikoU. H yn Statopwv anoteAeital ano SiO; (85,5-91,8) %, Al,O;
(3,2-4,5) %, Fe,05 (1-1,4) %, CaO (0,3-0,6)% kot Na,O (0,5-3,6)%.[87] H g€avtAnpuévn yn Slatopwv amoteAet
To amoPAnTo mou peAetatat. Ta anopAnta ¢idtpwy (amofAnta #26 & #27) Stakivouvtol wg emikivéuva
anoBAnta pe EKA 15 02 02*.

O kwdwog EKA 15 02 02* avtloTol el O KATOTTPLIKA KATOXWPELON €MKWOUVWY amofAntwy. H mAnpng
Tieplypadr] ToU CUYKEKPLUEVOU KwOLKOU elval:

Kwodwkdg Ieprypaon Kepaiaiov Tomog Kartaydpiong

Amoppopnrtika vAIKG, vAIKG. piAtpav

(ovumepiopfovouévav twv giltpwv elaiov mov dev mpodiaypopovial

1502 02* MH

GAAWG), VPAOUATO. CKOVTIGUOTOG, TPOGTOTEVTIKOS POVYLOUOS TOV EYOVV
HOoAVVOEL amo emiKivOvVES 0VOIES

3.2.2.3 ATopAnTa @idtpwyv Puypnc:#28 & Bepuns élaong:#29 - EKA 15 02 02*

To amnoBAnto #28 mpokumtel and To cUoTNUO KaBaplopol Twv AUTAVTLIKWV A0iwV TIOU XpnoLdomnotouvTal
kata tnv Yuxpn édocn aloupviou Kat meplypadnke otnv mopaypado 3.2.2.2. Ta ¢pidtpa Autaviikwy EAacng
amoteAouvtal amno EavtAnuévn yn Slatopwy Kat UM XapTloU Ta OTolal CUYKPATOUV Ta OTEPER cwHaTiSLa
TOU AUTOVTIKOU.

Katd tn Sidpkela tng Sdwadikaoiag Bepung €haong, n Almavon kal o £Aeyxo¢ tng Bepuokpacioc Twv
KUAlv6pwvV epyaoiag emituyyavovtal pe PEKAOUO YOAAKTWHUATWY TAVW 0TouG KUAIVEpouUG. To ALTOVTIKO OE
pHopdr YOAAKTWHATOG EMIONG AMOUAKPUVEL TUXOV OTEPEd owpatidla, Ta omola petoadépovrtal oto ¢iltpo
omnou kaBapiletal kat emavakukAopopel. To anoBAnto #29 amoteAeital and Ta pUMACHEVA UE AUTAVTIKO Kot
owpatidla, ¢pidtpa Bepung EAaong tng Bopnyaviog enefepyaociag ahoupviou.

O kwdwog EKA 15 02 02* avtloTOL(el O KATOTTIPLKA KATOXWPELON €MKWOUVWY amofAntwy. H mARpng
TepLlypadr] TOU CUYKEKPLUEVOU KwSLKOU lval:

Kodikog [eprypaopn Kepaiaiov Tonog Kataydpiong

Amoppopntira VAIKG, vAIKG, piitpav
(ooumeptilaufovous vy Twv QIATPWYV EANIOD TOV OV TPOSLAYPLPOVTaL
GAA@G), DPAOUOTO TKOVTIOUOTOS, TPOCTATEVTIKOS POVYLOUOS TOV EYODV
UOAVVOEL Ao EMKIVOVVES OVOIES

15 02 02* MH
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3.2.2.4 Zappiopata /okwpieg Sevtepoyevous Tapaywyns adovpwviov:#30 & #31 - EKA 10 03 15*

Katd tnv avakUkAwon r sutepoyevr mapaywyn aAoupwviou, wg pevpota tpododoaciag xpnoonotlovvral
amnoppipypata cAoupLviou Omwe xpnotlomnotnpéva doxeia aAoupviou, pUANA adoupviou, TTaALA PETOAAQ
£\aong n xUTeuon g, EMLOTPOdEG Ao TNV Tapaywyr, kabwg emiong okwpleg kat Eadplopata aloupviou.[88]
H npoenefepyacia tou scrap aloupwviou, ot tUmolL twv ¢olpvwy mou Ba xpnoiporownBolv Kkal Ta
KatdAnAa ouAAutdopota, motkiAouv avdAoya e TNV KABe eykatdaotacn Kot T mpodiaypadEg tou
Tapayopevou aloupviou.[79] MNa tnv €N Tou aloupLvViou XpNoLUOTOLOUVTOL AVOKAOOTLKOL KAl TtEPLOTPO-
dkol doupvol. H tpododoaoia tou scrap otoug doUpvoug TAENG YIVETOL PE TNV ELOAYWYH TOU O AEKAVN
TNyUévou alouplviou Tou Bploketal evtog Twv Gpolpvwy THENG, wote Beppotnta va petoadepbel and to
TNYMEVO AAOUIVLIO OTO scrap HECW aywYNG Kal va To Alwoel. Katd tnv ThEn Tou aloupLviou xpnoluormnoleital
ouvnBwg piyua KCl, NaCl kat ¢pBoplovxwv aldtwy, svioxvoviag tn Uetadopd BepuotnTag oto PETAAAO,
neplopifovrag tnv ofeidwaon Tou TNYUEVOU PETANAOU KAl TIG akaBapaoieg oto TnyUévo pEtallo. [89],[79]

Ol gpyaocieg mou Aapupavouv xwpa KoTtd TNV avakUKAwaon tou aAouuwviou eivat: a) mapaiafr), Stahoyn kat
TEUOXLOUOC TWV CAOUKLVOUXWV TIPWTWV UAWY, B) TAEN Mpwtwv UAwy, v) e€adplopa, 6) dolpvog avauovrg
TNYUEVOU adoupviou, €) e€euyeviopog - xUteuaon Kat {) Komn - depatomnoinon mpoidvtwyv. Ta andfAnta mou
TPOKUTITOUV KATA TNV AVAKTNON €VO¢ TOVoU Seutepoyevol¢ oAOULVIOU Ttapouctdlovial OTOV TTOPAKATW
mivaka.

Iivakag 3. 2 Tunkéc T0cOTNTES ATOPANTOV SEVTEPOYEVOVS TOPAYWYNS A0V VIOV

AnépinTo Mpoélevon Mocotnta kg amopirjtov / t Al
Alotdong Zrmpio dovpvog TENG >500

Yxovn eiltpev KaBapiopds aepiov ekmopmdv 0,1-10

IMupipoyeg enevdvoelg eovpvmv dovpvog THENG >4

E&aoppiopata / oxmpieg KaBapiopde mypatog >80

Ta e€adpiopata A okwpieg ahoupviov (amofAnta #30 & #31) mopdyovtal kotd tn Sgutepoyevn thEn Tou
aAoupLviou og popdn OTPWHATOG OEELSIWV OTNV EMLPAVELA TOU PEUCTOU UETAAAOU KoL 0TO TEAOG TOU KUKAOU
™MéNg amookwplwvovtal.[79],[90]. Ta efadpiopata “skimming” mepiéxouv Al oe mMocooTo LeyaAUTEPO TOU
45% evw oL oKwpleg “dross” TMePLEXOUV QAAOUMIVIO OF MIKPOTEPO TOC0O0TO. H mapayduevn okwplia
Slaywpiletal mepattépw o€ Asukn okwpla “white dross” ToOu TPOKUTITEL AMO TNV TPWTOYEVH KOl
deutepoyevy TAEN aloupviou xwplg tnv mpooBnkn aAdtwv kol pavpn okwpio “black dross” améd tn
Sdeutepoyevn N Tou alouptviou.[91] Ta efadpiopata TOU AMOUAKPUVOVTAL OO TNV KAULVO TIEPLEXOUV
nepinmou 20-80 % ohoupivio kal pall Pe TG MPWTEG UAEC XAMNAOTEPNG TEPLEKTIKOTNTOC O OAOUMIVIO
ELOEPYOVTAL EK VEOU OTOV TIEPLOTPOPIKO PoUPVO TIPOKELUEVOU va avakTnOel To aloupivio ou mepLéxetal
ota UAKA autd. Ta e€adpiopata enefepydlovrol mepaltépw HOALG amopakpuvBouv amnd tov dolpvo THENG
LE OKOTIO TN HElWOoN TWV EKTIOUTIWVY KAl TNV MEPALTEPW 0Eeldwaon Tou petdAlou. OL uéBodol enetepyaciog
niepthappavouv tnv PoEn pe adpavec agplo kal tn Bepun cupmieon ywa tnv oadaipeon Tou TNypEVOU
HETAANOU.[79]

H okwpla aloupiviou eival piypa petaAAikot oAoupwviou, petaAAkwv ofeldiwv (my. Al,0s, Al,0s-MgO,
Al>03-Si0,, Al,03-FeO, Ca0 ktA), vitptdiwv AIN, yAwpidiwv (r.x. AlCl;, NaCl, KCl), dBopidiwv (m.x. CaF,, NaF,
NasAlFg), kapBLdiwv omwc AlsCs, pwadidiwv (AIP), akabapotwv kat emipoAlvoewv.[92] Q¢ ek ToUTou, propset
va avTIOpAcEL PE TNV uypacia Tou agpa ) To vepd MapAyovTag TOEKA Kal eUPAekTa aépla onwg NHs, HaS,
CH, k.4 mpokaAwvtag agpla pumavaon kot Intiuata aodpaletag.[89]

Tpomnol enefepyaciog kot tehkng S1absong
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e Avaktnon aAdtwv LEow EKXUALONG e VEPO Kal e€ATuLoNG - S1aBeon wg Almaoua

e  TeAwkn 8140eon 0 XWPO UYELOVOULKAG TAdAG TOU PN LETOAALKOU HEPOUG TNG OKWpLaG

e [lpwtn UAN OTNV KATAOKEUN KTPlwv, Kepapormolia, Ttolhevioflopnyavio, mupipoxo Kol apylilkd
UALKA e KaTtAAANAN Tipoemetepyacia

e [apaywyn ubpoyodvou e uSpoAuon okwpiog [93]

e Napaywyn y-Al,0; péow vdpoyovopuetalhoupytkng Siepyaciag pe 6€wvn 1 aAkaAlkn SltaAutomnoinon,
KoTakpnuvion kot acBeotomnoinon. To y-Al,O; pmopel va xpnolpomnotnBel HeTEnelta we KATaAUTNg
otnv netpeAatoflopnyavio Kal wg avtidpaatrpLlo yio ovaAutikn xprion[89]

e [apaywyn HEowV Slaxwplopol onwg anoppodntikd, {edABoc, udpoyovotakiteg (hydrotalcites)

H okwpla alovuwviov N ta e€adpiopata mou mapdyovial ano Tnv napanavw Stadlkacia Katayxwpilovrot
otov EKA pe Katomtplkeg eyypadég kabBwg autd pmopel va sival emikivéuva (10 03 15*). O kwdikodg EKA 10
03 15* avrloTolel O KOTOTTIPLKA Kataxwplon emkwvouvwy amoPAntwyv. H mARpng meplypadn tou
OUYKEKPLUEVOU KwOLKOU glval:

Koducog [eprypaopn Kepaiaiov Tonoc Kartaydpiong

10 03 15* Eéagppiouaro mov eivon edplexta 1 exdbovv katd v emopn ue 1o vepPo MH

EVPAEKTA OEPLO. OE ETIKIVODVES TOGOTHTESG EMIKIVOVVES OVOIES

3.2.2.5 Zkovn enefepyaciag agpiwv:#32 & #33 - EKA 10 03 23*

Ta antdofAnta #32 kal #33 mpogpyovral and povada avakUKAwong aAoupviou. Mia armd TIC TILO ONUOVTIKEG
povadeg otn Seutepoyevn Blounyxavia alouvpviou elval n amopdkpuvon Kol n enefepyacia Twv aépLwy
eKTOUTWY. Ol 0£PLEC EKTIOUTIEG TIPOKUTITOUV KUpilwe amod tig Stepyaoieg thENg, e€adpioparoc kat xUteuonc.
OL a€pLEC EKTIOUTEC METAEL AMwV TepLEXoUV HETaAla onwg Cu, Mg, Zn kat Hg, kabwcg kat HCI, HF kat Cly
Tmou ekAUovtal katd tn Sldpkela tng tNENG oxnuotilovtag okoveg. AmMapaitnTog wWoTtOCOo KPILVETAL KAl O
TLEPLOPLOUOC TwV eKMOMNWY alwtou Kal Belou umo tn popdry NOx kat SOx mou elval amMOTEAECUA TNG
ouvtnéng alwtoUuxwv Kal BeloUxwv UALKWY. ETLITAE0OV, N OpyaVLIKH TIEPLEKTIKOTNTA TOU UALKOU Tpododooiag
Kal n xpnon oAatwdoug cUATACUOC 08Nyel OTO OXNUOTIOMO OpPYOVIKWY eVWOoewvV Kat PCDD/F. YAk&
enefepyaciog omMwe aoféotng, 6§vo avBpaKLko VATPLO Kol AvBpaKag eyXEOVTAL OTO PEUMA OKATEPYOOTOU
aegplou yla tn peiwon twv ekmoprwv HCl, HF, Cl, kat PCDD/F.[79] 2TIC TEpLOCOTEPEC TIEPLITWOELG, TA
HeYOAUTEPA CWUOTIOI OKOVNG adalpolvTal oo HNXAVLIKOUC TPO-CUANEKTEC (LY. KUKAWVEG) mpotol To
aéplo €l0€ABeL 0 OAKKOODIATPO yla T OUYKpATNnon cwpatidiwv peyéboug péxpl kat 1 um. H okoévn
enefepyaciog aeplwV AAOUMLVIOU UTOPEL va TIEPLEXEL METAEU AAAWY EVWOELG AAOULVIOU O KOPoUvSLo
(Al,03), omwélio (MgAIl04), vitpidlo tou alouptviou (AIN), ofeiblo tou AIN (AlsOeN), petarliky ddon
aAoupwviov (Al), kaBwg kat acBeotitn (CaCOs) kat xaAitn (NaCl).[94] H okovn enefepyaoiag aepiwv
Slakiveital wg erkivéuvo amdPAnto pe EKA 10 03 23*,

O kwdwog EKA 10 03 23* avtloTOLEl O KATOTTPLIKA KATOXWPELON €mkKvdUvwy amofAntwv. H mAnpng
TepLlypadr] TOU CUYKEKPLUEVOU KwSLKOU lval:

Kodikog [eprypaopn Kepaiaiov Tonoc Kataydpiong

2reped. omofAnTo. amd v emECEPYATIO. AEPIYV TOV TEPLEXOVY EMIKIVODVES

10 03 23* MH

ovoies
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3.2.3 Movadeg katepyaoiog HETAAAWVY

O katepyaoieg LeTAA WV peTaBAAouy TiG eMLPAVELOKES LOLOTNTEG TWV TPOTOVIWV YL TEPALTEPW Xprion. Ta
oteped amoPAnta mou efetalovral otnv mapoloo Slatplfry MPoEpxovial Omd HOVASEC KOTEPYOOLOC
HETAAWV. Mapdyovtal €ite amo UNXAVIKEC enetepyoaoieg (T.X. KOTH, TOpvApLOUd, CUYKOAANGN) eite amod
XNHULKEG eETeEEpyaOiEC OMWG KABAPLOUOG LETAAAWY e aTtOAAS WA, EMUETAAAWOT, EMIXPWHUATWON KTA.

3.2.3.1 Am6pAnta Aeiavong petdAAwv:#34 - EKA 12 01 20*

To amopAnto #34 mou £€eTAOTNKE TIPOEPXETOL MO UOVASA PNXOAVIKNG eMeepyaciag mpoloviwyv oldnpou.
Amotelel anmoPfAnto Alpapilopatog Kal TOpveuonG tnG HUETaAAKNAG emidaveiag (kupiwg pviopata) mpog
nepaltépw enegepyaoia. Ta andopAnta Aetavong petaMwyv Staklvouvtal we emikivbuva andpAnta pe EKA 12
01 20*.

O kwdékog EKA 12 01 20* avtiotolel o€ KATOMTIPIKN KoToxwplon emikivéuvwyv amofAntwv. H mAnpnc
Tieplypadr] Tou CUYKEKPLUEVOU KwdLKOU slval:

Kodwodg [eprypaen Keporaiov Tonog Kataydpiong

E ANuéE 0 el ikd Act .
12 01 20* Cavidnuéva.  odpota  Asiovong kor vAikd  lelaveong mov  mepiéyoovv MH

ETIKIVOVVES 0VOIEC

3.2.3.2 Adomm @uokoymukng enegepyaciag-7 & 8: #35 & #36 - EKA 19 02 05*

Ta anoPfAnta #35 kal #36 mpokUMTouV and povada enefepyaciog vypwy amofAntwy. Ta vypd anopAnta
mpogpxovtal omd Tt Aoutpd KobBaplopol Kol emipavelakng Kotepyaolag Twv HeTdMwv. To KUplo
XOPOKTNPLOTIKO TNG AACTING TTOU SnLloupyeital ota Aoutpad KaBaplopoU Kot EMUETAAAWONG, KBwG Kal TG
AQOTING TIOU TIPOEPXETAL AnMoO To ovotnpa emefepyacia¢ twv uypwv amoPAftwy, silvat n uvdnAn
TEPLEKTIKOTNTA O Papéa PETAMA. To €i60¢ Twv PETAAAWVY gEapTdTal anmo 1o €i60¢ TwV EMIPAVELAKWY
KaTEPYAOoLWV Tou AapBavouv xwpa os kaBe povada. H Adomn puoLkoxnuLking enefepyaciog Slakveltatl wg
emikivéuvo amopBAnto pe EKA 19 02 05*.

O kwdwkog EKA 19 02 05* avtiotolyel o€ KATOMTPLKN Katoxwplon emikivdéuvou amofAntou. H mAnpng
TepLlypadr] TOU CUYKEKPLUEVOU KwSLKOU lval:

Kwodwodg [eprypaen Keporaiov Tonog Kataydpiong

19 02 05* AGOTES OTO PUOIKOYNUIKES KOTEPYATIES IOV TEPLEYOVY EMIKIVODVES OVOIES MH

3.2.4 Blounavieg eme€epyaciag amofANTwy

Amopaitnto otddlo otov KUKAO IwAG Twv amoPANTwv omoteAel n mpostowocia TOug UE OKOTO va
emteuxBolv Ta OpLA TOU €KAOTOTE QMOSEKTN, TPV MO TNV AVAKTNON N TNV TeAlkn Toug Suabeon. Ta
anéPAnta mou e€etalovral oto mapodv kedbdAalo adopolv Kuplwg eéepxdueva pevpata and Plopnxavieg
enefepyaciag amoBAntwy, kabwg emionc Kal mPOcOeta Tou Xpnotpomowolvtol ylo th PBeAtiwon twv
TIOLOTLKWV XOPAKTNPLOTIKWY TWV EEEPXOUEVWYV EMEEEPYATUEVWY ATTOBAATWV.
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3.2.4.1 Refuse derived fuel-1 & 2:#37 & #38 - EKA 19 12 10

To Refuse Derived Fuel - RDF sival éva £i60¢ evaANOKTIKOU OTEPEOY KAUGLOU, TO OTOLO TIPOEPXETAL A0
OVOKUKAWOLUO QOTIKA 1} BLOUNXOVIKA OTEPEA OIMOPBANTA, OTIWG TTAOCTLKA 1 altd UALKA Ttou €ival SUoKoAo va
avakUKAwBoUV peta tnv amocuvBeon. To RDF eival To UMOAEWUUO TWV OOTIKWV OTEPEWV ATOPBAATWY
(Municipal Solid Waste) mou mopapével YeTd thv adaipeon pn KOUOIHUWY UAKWY 0w oldnpolxa UALKA,
YUuaAl kat dAa pn kavowua vAwka. H Stadikacio mapaywyng RDF amoteAeital amd TUTIKEG AELTOUPYLKES
HovASeg TepA)LOMOU, HayvnTikoU Slaxwplopou, meplotpodikol Staxwploth (trommel) Kol TveupaTikou
Slaxwplopol. To RDF xpnotpomoleital otnv moapaywyn kKAlvkep wg Seutepoyeveg kavolpo. [95],[96] To RDF
Slakiveital wg pn emikivbéuvo andpAnto pe EKA 19 12 10.

O kwd&1kd¢ EKA 19 12 10 avtiotolyel og amoOAUTn KATOXWPELON KN €MKvSUVoU amoPArToU ToU onuaivel OTL
To anmoPAnto Bswpeital €€ apxng un emikivbuvo Xwpic va amotteltal mepattépw HeAétn. H mARpng
Teplypadr) TOU CUYKEKPLUEVOU KwdLKOU glval:

Kodwodg [eprypaen Keporaiov Tonog Kataydpiong

191210 Kadoo amofinta( kavoipo mpogpyopevo. amo omoppiuuora,) ANH

3.2.4.2 Zteped eVAAAAKTIKO Kavouo:#39-EKA 19 12 11*

To oteped evallakTiko Kavowo (arnoBAnto #39) mpopxetal and Plopnyavia enefepyaciog amofAntwyv. Ta
emkivbuva amoBAnta pe Bepuidikn afla pmopouv va xpnolomonBolv w¢ UTTOKATACTATO TWV OPUKTWV
KOUOLUWV OO OpLOPEVEC Blopnxavieg mou £xouv UPNAEC evepyelakég amaltioelg. OL Blopnxavieg TOLUEVTOU
Stadpapatifouv {wTtikd poAo otn XpHon Twv emkivbuvwy amofAntwy, xwpi¢ va dtakuPeletal n moldtnta
TOU TIOPOAYOUEVOU TOLUEVTOU. H Xprion Twv eVOAANAKTIKWY KOUGCLUWY 0Tn cuvemnefepyaoia €xeL anodelyBel wg
TepBAANOVTIKA, TEXVOAOYLKA KOl OLKOVOULKA BLwaotpn AUon ou 0L LOVO €XEL TN SUVATOTNTA VA LELWOEL TNV
e€aptnon tng Blopnxaviag amo tov avOpaKa KoL Va PELWOEL TIG EKTTOUTES AEPiwY, AAAG TAUTOXPOVO. UTOPEL
v OVTLUETWIToEL TteplBaAAovTikd Intrinata mou adopolv tnv Slaxeiplon amoPfAntwv. H mowdtnta tou
eVOANOKTLKOU KOUOIOU e€apTATAL artd TNV 0.0TABEL TWV OMOPAATWY KoL TA AvVTioTOoL O KPLTrpLa amoSoxng
TOUG Ao Tov amodEkTn.[9] To oteped eVOANAKTIKO KaUGOLHo Slakiveital wg emtkivbuvo amoBAnto pe EKA 19
12 11%*,

O kwb&ikdg EKA 19 12 11* avtloTOLKEl 08 KATOMTPIKY KaTtoxwpLlon emikivduvou. H mAnpng meplypadr tou
OUYKEKPLEVOU KwOLKOU glval:

Kodiog [eprypapn Kepaiaiov Tomog Kartaympiong

19 12 11* Alda amofinta (mepilopfoavousvav HeryuaTwy vAIK®V) amo T UNYaVIK] MH
KaTEPYa.TLo. ATOLANTWV IOV TEPIEYOVY EMKIVOVVES OVOIES

3.2.4.3 EvaAdaktikn tpwtn VAN:#40 - EKA 19 03 06*

H evaAlaktikiy mpwtn UAn (amopAnto #40) ypnoulomoleital amd T PLOMNXOVIeEG TOLUEVTOU yla TNV
QVTIKOTACTAON TPWTWV VAWV. ATtoBANTa uPnAng meplekTikotnTag o Bactkd ofeidia onwe Cao, Al,Os, SiO,
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Kkal Fe,03 xpnotpomnololvtal w¢g eVAANAKTIKEG TPWTEC UAEG. [9],[97] H evaAAaKTikr) mpwTn UAN Slakveltal wg
emkivéuvo amoPBAnto pe EKA 19 03 06*.

O kwbwog EKA 19 03 06* avtiotolel 0 KATOTTPLKN Katoxwplon emikivdéuvou amoPAntou. H mARpng
Tieplypadr] TOU CUYKEKPLUEVOU KwSLKOU elval:

Kodkog [eprypaopn Kepaiaiov Tonoc Kartaydpiong

19 03 06* AmOPANTO TOO GRUELDOVOVTOL WG ETIKIVODVA, GTEPEOTTOUUEVO, MH

3.2.4.4 TIplovidi-1, 2 & 3:#41 é¢wg #43 - EKA 03 01 04*

Ta anoBAnta Eudsiag (amoPAnta #41, #42 kal #43) avikouv otnv katnyopia twv amofAntwv PBlopalag.
Q¢ Bopala opiletal To BLOAMOIKOSOUNACLUO KAGOUA TIPOIOVIWY, amoBANTwWY Kol KatoAoimwyv PLoAoYIKAG
POoENEUONG Ao TN Yewpyla (cupmepAaUBavOUEVWY TWV GUTIKWVY Kal TwV WKWV ouolwv), Tn Sacokopia
Kol Toug ouvadeic kKAadoug. Ta EEopata mpLlovidlol TEPLEXOUV ETLKIVOUVEC OUaieg OTWC SLAAUTEC, PNTLVEC,
ouvinpntka &VAou (m.x. chromated copper arsenate) kaL kOAeg (m.x. urea formaldehyde).[98] Ta
urtoAeippata EuAsiag kol mpPloviSlol XPNOoWOTooUVTAL WC TPWTN UANR ylo TV Topaywyr OTEPEOU
evaAlaKTikoU kKauaipou. To mpLovidi mou xpnotpomnotibnke oto mAaiolo tng mapoloag e€€taong SlakLveltat
w¢ emkivéuvo amoPfAnto pe EKA 03 01 04*,

O kwdikog EKA 03 01 04* avtiotolxel 0 KATOTTPLKN KaTaXxwplon emikivduvou. H mAnpng neplypadn tou
OUYKEKPLUEVOU KwOLKOU glval:

Kodog [eprypapn Kepaiaiov Tonoc Kartaydpiong

03 01 04* Tpioviol, EEouora, amoxouuéva teuayio, xotoloimo Evleiog, poprooavioes MH

KOl KOTAOUGOES, EKTOG EKEIVV TTOV TEPIEYOVY EMKIVOVVES OVOIES

3.2.4.5 Enpn Adomm Bloroyikov kabaplopov:#44 — EKA 19 08 05

H &npn Adomn PloloyikoUu kaBaplopol (amoPAnto #44) mpoépyetal amo eykatdotaon enefepyaciog
AupATwy OToU cuvteAeital pwtoPadpLa, deutepoBabuia kat tpitofabula enefepyaocia Twv Avpatwy. Ta
avenef£pyaota AVpaTa anoteAolV TNV MPWTn UAN t¢ 0Ang Sladikooiag Pe TeAo mpoidv auTnic, tTa kobapd
enefepyacpéva AUpata kal Baoilko mapanpoiov ta Staxwpllopeva vdapn piypata 1 oAAWS UG, H AUG
T(POKELLEVOU VA QTTOKTHOEL TOL KATAAANAQ TIOLOTIKA XAPAKTNPLOTIKA Yl TeALKn dLdBeon umoBaAAetal oe
enuTA£ov enefepyaacia e oTOXO TN Melwon Tou Oykou Kal Tn otabepomoinor] tng. OL TUTILKEG Slepyacie mou
AapBavouv xwpa eival a) n mayxuvon ywa Pelwon tou oykou tng Adomng B) n xwveuon (aegpdfla n
avaepdPla) mpog otabepomoinon TG opyavikng ¢Aaong Kal  HEPWKN  Kataotpodr Taboyovwy
LLKPOOPYQVIOUWY, V) n otabepomoincn mou otoxeVeL 0TN CUCCWUATWON TWV CWHATISIWY £lte pe XNULKA
elte pe Bepuikn BeAtiwon kat 8) n aduddtwon n €Rpavon yla TNV MEPALTEPW EAATTWON TOU OYKOU TNG
Adomng. Ma tnv aduddtwon XpNoLLOTOoLoUVTAL LNXAVIKEG Kal BeplUikég HEBoSoL OMwE TaVIoPIATPOTMPEDES,
dUYOKEVTPLKOL CUUTUKVWTECG Kol KAlveg €npavong 1 ocuvbuaopoc oAwv autwv.[99] H mnyn mpoéAleuaong
UMopel va elval Ta AoTKA omoOPANTA KoL HiyHa aoTikwv Kol Blopnyoavikwyv amoPfAntwv. To Baciko
TIAEOVEKTN A TNG AdoTing BLoAoylkoU kaBaplopou eival n otabepr 0€ MOCOTNTA KAL TOLOTNTA TTAPAYWYI) TOU
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UALKOU. MeTa€l Twv uTtdAdoutwy npoioviwy Blopalag, n Adormn BloAoykol KaBapLlopoU £XEL TO TAEOVEKTN A
OTL N MAPAYOEVN TTOCOTNTA KAL TIOLOTNTA TOU UAKOU Tapapével otabepr 6Ao to xpovo. Ot Baatkol Tpomot
alomoinong tnNg Adomng meplAapBavouv emKAAUYPN OE XWPO UYELOVOULKAG Tadng, OTn YeEwpylo wg
£60POBEATIWTIKO Kal N amotéPpwaon. Metafl Twv evaAlakTikwv aflomoinong Twv mpoioviwy Blopalag, n
T(POOTITIKN TNG BEPULKAG TNG QELOTIOINONG OE €YKATAOTACELG TAPAYWYNG EVEPYELAG TIOU AELTOUPYOUV LE
avBbpaka (Ayvitn) f o€ Kapivoug Tapaywyng TOLUEVTOU, UTTOKABLOTWVTAG TOV OPUKTO avBpaka daivetal va
kepdilel €6adoc.[45] H &npry Adomn BloAoylkol kaBaplopoUl eival to amdBfAnTo Mou MPOKUMTEL Ao TN
Slepyaoia ou mepLypadnKe Tapanavw Kot Staklveitol wg pn emtkivéuvo andfAnto pe EKA 19 08 05.

O kwdikdG EKA 19 08 05 avtloTolXel o€ amoOAUTN KOTAXWPELoN N €mkivéUvou amoBARTou mou onuaivel otL
To anmoPAnto Bswpeital €€ apyxnc Un emikivbuvo Xwpic va amotteital mepattépw HeAETn. H mARpng
Teplypadr) TOU CUYKEKPLUEVOU KwdLKOU glval:

Koduodg [eprypaon Kepataiov Tonog Kartaydpiong

19 08 05 Aaomes amo v emelepyaoio aotik@v Avuatwy ANH

3.2.4.6 AToAnTa moAovovpeBavng:#45 -EKA 16 02 16

To ouykekplpuévo oamoPAnto (amoPAnto #45) mpoépyetal amd povada TARpoug emefepyaciog Ko
aélomoinong NAEKTPLKWY CUCKEUWV. MEeTA TNV APLEN TWV CUCKEVWV TIPOG aVAKUKAWGN OTLG EYKATAOTACELC,
TIPOYHUOTOTIOLEITOL  QTTOCUVOPUOAOYNGN KOL QTOppUTAVON TWV OUCKEUWV UE XELPWVOKTIKO TPOTIO,
TIEPALTEPW UNXAVLKI EMEEEPYOOIA TWV CUOKEUWY OE HOVASA PNXAVIKAC eMetepyaoiag, avaktnon KAAOUATWY
npog emnefepyaoia, anobnkeuon MIKIVOUVWY UAKWVY Kol TIEPALTEPW SLOXEIPLON TOUG OO KATAAANAa
abdelodotnuéveg etalpeiec. Ta CFCs mou PBpiokovtal eykAwPBLopéva otov adppo TNG ToAuoupebavng
aroSeoUeVOVTOL KOL OTN CGUVEXELO AVOKTWVTOL UE ELSLIKEC UNXAVIKEG Slatdtelc (didtpa evepyol avbpakal).
Amo t Swadikacio aut TeEAKWS avaktwvtol ta CFCs Kal Ta KAACUATO TWV UAKWVY TNG HNXOAVLKAG
enefepyacioc (owbnpouxa/un owdnpouxa, mAaotikd/moAvoupebdvn/mohuctepoAn). H moluoupeBavn
armotelel éva amd ta UAKG el8IkAg Slaxeiplong mou odnyeital os adslodotnuéveg povadeg Slaxeiplong
aroPAntwv. [100] Ta andPfAnta moAuoupeBavng dltakvouvtal wg pn emikivouva andpfAnta pe EKA 16 02 16.

O kwbkog EKA 16 02 16 avtioTolel 0€ KATOMTPLKN KOTOXWELON KN €MkvéUvou amoBAntou. H mARpng
Tieplypadr] TOU GUYKEKPLUEVOU KwOLKOU elval:

Koducog [eprypapn Kepaiaiov Tonog Kataydpiong

2votatikd otoryeio. wov Eyovv apoipeldel amo omoppiTTouEvo eComAIGUO,

MNH
EKTOG ekelvav oo avapépovtal aro 16 02 15

16 02 16

3.2.4.7 Zteped amoBAnTa and v enelepyacia agpiwv:#46 - EKA 19 03 04*

H opBn Aettoupyia plag povadag enefepyaciog amoPAnTwy amattel LeTaly GAAWV TNV MapakoAolBnon Twv
QEPLWV EKTIOUTIWY. Ol QEPLEG EKTIOUMEG OO HLa HOVASO HNXaVIKNG emefepyacioc amoBAfTwy sival éva
piypo okovng mou pmnopel va neplhapBavel cwpatidla LeTAAA WY, TTNTIKOUG uSpoyovavBpakes, uSpaTHOUG
KOL O€ KATOLEG TEPUTTWOELG Kot Slofiveg. Ma tn culhoyn Kol tnv enefepyacio TwWV AEPLWY EKTIOUTTWY
umapxouv B8LAdopeg TEXVIKEG TIOU Ypnoldomolouvral (m.X. KUKAwveg, ocakkodWtpa).[101] To mapodv
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anépAnto (amoPAnto #46) elval n oOKOVN TOU KOATOKPOTETAL OTA OOKKOGWNTPA TOU OCUGCTAMATOC
enegepyaciag agpiwv kal Stakwveital wg emikivbuvo anodpPinto pe EKA 19 03 04*.

O kwbwog EKA 19 03 04* avtiotolel 0 KATOTTPLKA Katoxwplon emikivdéuvou amofAntou. H mARpng
Tieplypadr] TOU CUYKEKPLUEVOU KwSLKOU lval:

Koducog [eprypapn Keparaiov Tonoc Kartaydpiong

19 03 04* ATOPAnTa. oL OHUEIDOVOVTOL (G EMIKIVOVVA, UEPIKWOS OTAOEPOTOINUEVQ, MH
Ay Tov onueiov 19 03 08

3.2.4.8 Téppa mubpéva:#47 - EKA 19 01 11*

H tédpa mubpéva (amopAnto #47) mou €€eTAOTNKE TPOEPXETAL ATO AMOTEPWTNPA LATPLKWV Kal
VOOOKOUELOKWY amoBAntwy. H amotédpwon eival pa Beppikr) Sladlkacio moU HETATPEMEL TO LATPLIKA
anoBAnta og avopyavn, AKauoTtn UAN odnywvtag £T0L 08 ONUAVTLIKY LElwon Tou OyKoU Kal Tou BApouc Twv
amoPAATWY. Ta LATPWKA amoBAnTa TPoEpXovVTaL OnO VOOOKOWUELN, KTNVINTPIKEG EYKATOOTACELS KOl
EYKATOOTAOELG LOTPLIKNG £peuvag. Autd ta amoBAnta mephapBavouv PETAEY GAAWYV LOAUGUATIKA LOTPLKA
amoBAnTa KABWE KoL N LOAUCHATIKA ammoBANTA YEVIKAC KaBaploTtnTag. IKOMOG TNG AmoTEPPWOoNG LATPLKWY
amoPAfTwv eivat va efaleidel Ta aboyodva amd ta andBAnTa Kol va PeLWoeL Tov Oyko touc.[101] H tédpa
TuBpéva elval To oteped UTMOAEWUA TIOU TIPOKUTITEL amo Tt Sadikacia tng amotéppwong. H tédpa
TUOUEVA UTTOpEL va TepLEXEL HETAEU GAAWV EVWOELG OTIWC KopoLuvdio (Al,0s), acBeotitn (CaCOs), xaAitn
(NaCl) kat xaAadia (Si0,).[102],[103] H tédpa mubuéva Stakwveital we emikivbuvo andpAnto pe EKA 19 01
11%*,

O kwdwkog EKA 19 01 11* avtioTtolel O KOTOMIPLKN Kotoaxwplon emikivduvou amoBAntou. H mAnpnc
Tieplypadr) Tou CUYKEKPLUEVOU KwOLKOU elval:

Koducog [eprypaopn Keparaiov Tonog Kataydpiong

1901 11* Téppo. kai oxwpio KAf6vov Tov TEPLEYOVY EMKIVOVVES OVOIES MH

3.2.4.9 Adomm @uokoynukng emegepyaciag-9:#48 - EKA 19 02 05*

H Adomn duckoxnuiking enetepyaciac-9 (amopfAnto #48) mpokUTITEL amod v npwitofdadula enefepyaoia
uypwv amoPAnTwy pe metpelalostdn katalowura. H Swadikaola tng emefepyaciag twv MeTpeAaloeldwy
vdatwv mepappavel apyxikd to Slaxwplopd ehaiou/vepol Adyw Bapltntag. To ameAolwpévo USATIKO
anéPAnto enefepydletal Pe TeEXVIKEG APl kal IAF, XpnOLLOTIOLWVTAG TOUTOXPOVO OTTOYOAOKTWLATOTONTEG
KOl KPOKLOWTIKA yla TNV OITOUAKPUVON Tou evamopeivavtog glaiov.[62],[73] H Adomn mou TPOKUTITEL OE
auToO To otddlo poali pe t Adomn amod tov BapuTikd Sloxwplopod Siépyovtal and GIATpOmpecoa yla Ty
QamopdKkpuveon Tou vepol. H Adomn mou e€etdoTnke otnV MopoUca SLaTpLPr €lval TO AMOTEAECUO TNG
napandavw Stadikaotlag kat Stakwveital we emkivbuvo pe EKA 19 02 05*.

O kwbkog EKA 19 02 05* avtiotolyel o KATOTTPLIKA Kataxwplon emikivduvou amoPAftou. H mARpng
TiepLlypadr] TOU CUYKEKPLUEVOU KwSLKOU lval:
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Kwodwdg Ieprypaen Keporaiov Tonog Kartaydpiong

19 02 05* AGOTES OTTO PLOIKOYNUIKES KOTEPYOTIES TOV TEPIEYOVY ETIKIVOVVES OVOIES MH

3.2.4.10 Avtipuktika: #49 - EKA 16 01 14*

Ta avtwpuktika (amdpAnto #49) mpogpyxovtal amd cuvepyeia AQUTOKIVATWY. Ta avTuukTika eival cuvnBwg
vdatika Sltahvpato alBulevoyAukoAng r MPOmUAEVOYAUKOANG Kal Xpnolpomololvial w¢ PUKTIKA HEoO
Kwntipwv. Ta avTtupUKTIKA Katd th SLApKela TG XPHOoNG Toug emipoAuvovtal pe Bapéa pétala Kat
OPYOWVIKEG EVWOELG, YEYOVOC TIOU Ta KaBlota emikivéuva.[104] Ta avtupukTikd Stakivouvial we emntkivbuva
amOBAnTa pe EKA 16 01 14*.

O kwdkog EKA 16 01 14* avtiotolyel o0 KATOTIPLKA Katoaxwplon emikivdéuvou amoPAntou. H mAnRpng
Tieplypadr] ToU CUYKEKPLUEVOU KwOLKOU lval:

Kwodwodg [eprypaen Keporaiov Tonog Kataydpiong

16 01 14* AVTwokTIKG DYPO. TOV TEPIEYOVY EMKIVODVES OVTIES MH

3.2.5 Movada [Mapaywyng evépyelag

Ta oteped amoPAnta mou s€etdlovral otnv mopoloa Slatplpr) mpoépyovial anmd povada mopoywyng
eVEPYELAG, Ta omola adopolv o MapaAnPoiov TNE KAUong Tou Alyvitn Kot andofAnTa mou mapayovTal ano
Sladikaoieg ouvtripnong tou eomAlopoU (pumacpévn Euleia pe kpedlwto, AeBnTéALB0C) .

3.2.5.1 Pumtaopuévn uieia pe kpedowto:#50 - EKA 17 02 04*

H pumtaopévn pe kpedlwto Euleia (amoBAnto #50) PoEpXETOL QMO HOVASA TApOYWYNG EVEPYELAC. X€ OAN
Vv Eupwrnn xpnolpomnolouvtal EUALVOL SOKOL EUTOTIOEVOL e KPEOTWTO £ite 0€ OLENPOSPOULKES YPAUUEG 1)
eite WG KoOAwveg yla petadopd pelUOTOG. To KPeOIWTO XPNOLUOTIOLEITAL WG oUVTNENTIKO EVAOU KOl TTEPLEXEL
TOELKEC XNULIKEG EVWOELG, CUUMEPAOUPBAVOUEVWY TTOAUKUKAIKWY OpWHOTIKWY USpoyovavBpdakwv (PAHs).
Mépog Twv PAHs amoteAouv kivbuvo yia tnv avBpwrivn uyeia kabwg Bewpouvtal kapkivoyovol.[105]

Q¢ ek ToUTOU, N PUTIOLOUEVN EUAELA e KPEOTWTO KOTATACOETAL WE EMIKIVOUVO amoBAnto pe EKA 17 02 04*.

O kwbkog EKA 17 02 04* oavrtlotolyel 0 KATOTTIPLKA Katoaxwplon emikivduvou amoPAntou. H mARpng
TepLlypadr] TOU CUYKEKPLUEVOU KwOLKOU lval:

Koducog [eprypapn Kepaiaiov Tonog Katoywpiong

17 02 04* lvadi, mhaotikd ko1 CbAo mov mepigyovy emkivovves ovoies 1 Exovy  MH
uolovlel amo avtég
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3.2.5.2 Imtapevn téppo:#51 - EKA 10 01 04*

H uttapevn tédpa (amopfAnto #51) amoteAsel mapampoiov tng Kalong Tou AvBpoKa Kal TIPOEPYETAL OO
oTaBpolg mapaywyng evEpyeLag. H mapayouevn moootnta Kal N cUoTaoh TNG UMTAREVNG TEPPOC EEapTwvTal
and To €i60o¢ TOU KOUGIHOU TIOU Kaiyetal. AmoteAeitol amd TA AEMTOKOKKA ocwpatibla okovng Twv
Kauoaepiwy, OOV GUYKPATOUVTAL Kal amotiBevtal ota NAEKTpooTATIKA PIATpa mou eilval tomoBetnuéva
OTOUC Kamvaywyoug, yla Adyou¢ mpootaociog mneptfpalovto¢. H olotaor tng efaptdtol amo To
XPNOLUOTIOLOUEVO KAUOLUO, TIC GUVORKEG Kaong Kot To cuotnua PuEng Tng eKACTOTE HOVASOC TTOPAYWYNS
evépyelag. H uttapevn tédpa pmopet va xpnoluomnotnBei petafld GAAWVY WG UMOKATAOTOTO TOU TOLUEVIOU
OAAQ KAl WG EVOANQKTIKA TTPWTN UAN yLa TNV mopaywyn ToLLEVTou. Na tn xpron tng uttdpevng tédpag oto
OKUPOSENQ TIPETEL VA TnpouvTalL Ta Eupwnaikd mpotuma EN 206 kat EN 450. H uttapevn tédppa amoteAeitol
Kupilwg amo ofeibia twv Ca, Si, Al, Fe, K kat Na, kaBwg kal SOs. InUavtikn eival emiong kol n mapoucia
avbpaka TOU ekdpaletal HEOW TOU TPOCSLOPLOHOU TNG amwAewg mupwong LOI (Loss On
Ignition).[106],[107] H uttduevn tédpa dlakiveital wg emikivéuvo andpAnto pe EKA 10 01 04*.

O kwdwog EKA 10 01 04* avtiotolkel oe amoAutn kataxwplon emikivduvou amoPAntou. H mAnRpng
Teplypadr) TOU CUYKEKPLUEVOU KwdLKOU elval:

Kwodwodg [eprypaen Keporaiov Tomog Kataydprong

10 01 04* ITtnrikn téppo kot okovy Aéfnta wetpeloiov AH

3.2.5.3 AeBntoA00G:#52 - EKA 10 01 04*

O AeBntoABocg (boiler scale) (amopAnto #52) mpoépyetal amod tov kobaplopd ABnta Kol adopd otnv
OMOMAKPUVON TwV emikaBicewv aAdtwv omd T Towpoto Tou. Katda tn Asttoupyia tou A€Pnta
oxnuortifovtal evanobéoelc ohdtwy (m.x. avOpakikd acBiotio) mou emipépouv peiwon tng amddoong
Tou.[108] Oco Mo OKANPO €ilval TO VEPO TIOU XPNOLUOTOLE(TAL ylot T Aswtoupylo tou A€Bnta, TOCO
HEYOAUTEPO €lval TO OTpWUA aAdTwyY TIou oxnpatiletat. O AefntoABog Slakiveltal wg enikivéuvo anofAnto
pe EKA 10 01 04*.

O kwdéwog EKA 10 01 04* avtiotowel oe amoAutn kataxwplon emikivduvou amoPAntou. H mAnpng
TepLlypadr) TOU CUYKEKPLUEVOU KwOLKOU lval:

Koducog [eprypaopn Kepaiaiov Tomog Kataympiong

10 01 04* ITtnrin téppo kot okovy Aéfnta wetpeloiov AH

3.2.6 Aoumteg Blounyavieg

Ta oteped anoPfAnta mou efetdlovral otnv mopovoa SlotpBr adopolv os emikivbuva Kol pn emikivéuva
amoPANTO TTPOEPXOUEVO ATIO BLOPNXOVIKEG HOVASEG Tapaywyng MPoidvtwy Kol amo TAOTIKA povada
enefepyaciog Tou PLOATOLKOSOUNGLOU HEPOUG TWV AOTIKWY aroBARTWVY.
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3.2.6.1. AKaTdAANAa Tolydpa yia katavaiwon:#53 & #54 - EKA 02 03 04

Ta akatdAnAa Tolyapo ylo KATAVAAWGCN TIPOEPXOVIAL Mo TNV TOPAYWYLIKH Sladlkacia eAANVIKAG
kamvoBlopnyaviag. H tutikr Soun piog povadag mapaywyng tolyapou nepllapBavel tnv enefepyaoia tou
KATVoU, TNV KATOOoKeUH Twv GIATpwY, TNV olyapormoinon avdloya pe toug SladopeTikoUg TUTIOUG KOl TO
TIAKETAPLOMO. 2TOo otadlo TNG enefepyaociag Tou Kamvou Tpayuotomoleital n pi€n twv SladopeTikwv
TOLKIALWV KATvOUAAWY, N KOTIN yla TV amoktnon popdng vag, n €npavon o€ moocooTto uypaaoiag mou va
ETUTPEMEL TN Olyapornoinon.[109]

Ta oteped andPANTA TOU TPOKUTTOUV amtd tn Stadlkaoia mapaywyng Tou Kamvou mephapfavouv xapti,
€UAO, TTAOOTLKA, AXPNOTO KATVO Kal UALKA cuokeuaoilac.[110] To e€etaldopevo anopinto adopd o€ tolyapa
aKATAAANAQ yLo KatavaAwaon. O KOmvog TwV TolyApwV HETOED GAAWY XNHULKWY CUCTOTLKWY TIOU TpootiBevtat
Katd tnv enefepyaoia tou (vikotivn, vitpoapiveg, Papéa PETAAAQ, TTINTIKEG evwoel, PAHs K.o.), Ttepléxetl
OUOCTATIKA TOU KUTTOPLKOU TOLYWHMOTOG Twv UTWwV, OMwG Kuttapivn, nukuttapivn kot Awyvivn.[111]
EruumAéov, ota ¢iAtpa Twv Tolydpwv Xpnoldomoleital o€k KuTtapivn MoU €ival oTNV TPAYHUATIKOTNTA ULa
popdr mlaotikoV.[112] Ta tolydpa akatdAAnAa yla katavaAwaon Slaklvolvtal we un emikivéuva andpAnta
pe EKA 02 03 04.

O kwdkog EKA 02 03 04 avtiotolyxel os amdAutn kataxwplon pn emnikivéuvou amoPAntou. H mARpng
Tieplypadr) Tou CUYKEKPLUEVOU KwOLKOU elval:

Kwodwodg [eprypaen Keporaiov Tomog Kataydpiong

020304 Yika axardiinio yio kartovaiwon i emelepyooio ANH

3.2.6.2 Zupwouo kAdopua aotikwv amofAntwyv (FORBI):#55 - EKA 20 01 08

H kataAAnASTnTa piag pong amoBANTWY ylo TNV KAAU PN TWV EVEPYELOKWY avayKwV Kal Ty e€acdaAion tou
OYKOU TIpWTWV UAWV otn Blopnyoavia Ttowéviou amotedel Ofpa €peuvag TG TeAeutaleg OeKOETIEC.
MapdAAnAa, n Slaxeiplon TwV UTTOAELUUATWY TPOPIUWY armoTeAsl éva amd To onUAVTIKOTEPO {NTAOTA TTOU
KaAoUVTOL VO OVTLUETWTTIIOOUV OL CUYXPOVEC KOWWVIEG. Mpoodateg peléteg €xouv Seifel OTL mepimou to 1/3
ue 1/2 tng maykooplog mopaywyns tpodiuwv Sev katovohwvetal, svw otnv Eupwmaiki Evwon
amopplnrtovtal eTnoilwg mepinov 88 skatopplpla tovol Tpodipwy, He To KOOTOG va umoAoyiletal ota 143
SloskoTopuUpla gUpwW. Juvenwg, Mia omd Tig mbovég AUOElG yla TNV aflomoinon TwV OLKLOKWY
UTIOAELUUATWY Tpodipwy amoTeAEL N xprion Toug we SeUTEPOYEVES KAUGOLUO oTnV TolpevtoBlopnyavia. [113],
[114], [115], [116]

Y10 mAaiolo tou gpeuvnTikoL €pyou «Moving towards Life Cycle Thinking by integrating Advanced Waste
Management Systems — [WASTEATHINK]», xpnuatodotoupevou amno tnv Eupwnaikn Evwon, Horizon 2020,
peAetnOnkav TAOTIKEG AUCELS yla Tt Slaxeiplon Twv OWKIOKWY JUUWOLLWY OTOPPLUATWY Tou ARfuou
Xohavépiou cupBaArlovtag otn HELWON TOU TEAKOU OyKoU armoBANTwWY Tou TAPAyEL f TTOAN, UE TIPOOTTIKNA
QUTEG oL AUOELG PeANOVTIKA va edOpLOOTOUV 0 HeYAAn KAlHaka. Avapeoa otig AUCELG Ttpo¢ UAomoinon
eival kot n ouvanotédpwon oe kAPAvoug toluevtoflopnyaviog. To {UHWOLUO KAAOUO TWV OLKLOKWY
amoppLUpdtwy, dnAadn umoAeippota payelpepévou dayntol (ektdg amd kokala), dpolta, Aaxavikd kot
XpnoLlomolnuéva xaptid koulivag, culheyotav amo 230 volkokupld Tou ARpou Kal urtofaAlotav o pia
Sladikaoia mpoenetepyaoiag (Enpavon kat tepaxopog). To FORBI (Food Residue Biomass product) amoteAet
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TO TEALKO TIPOIOV TNG Mpoenetepyaoiag Kal xapaktnplleTal and onUAVIIKA LELWUEVO OYKO OE OXEON LE TOV
OpPXIKO OYKO TWV QMOPPLUMATWY, evw TtapaAAnia mpoodépel tn duvatotnto amobhnKkeuong Xwpeig tnv
oAAOLWON TWV XOPAKTNPLOTKWY TOU.

To FORBI untoPAnBnke os Stadikacio mpoenetepyaoiag anoteAolevn amo Tnv £npavon Kal ToV TEUAXLOUO
™G MPwtNG VANG. OL BaOLKEG UCIKOXNULIKEG LOLOTNTEG, OMwG N kabBapry Beppoydvog duvapn (NCV), n
ouykévipwon Papféwv peTaMwv kol YAwpiou kaBiotouv to FORBI katdAAnho ylwo alomoinon wg
eVAANOKTLKO KOaUoLo otnv Blopnyxavia towéviou. To FORBI taglvopeital wg pn emkivbuvo amoBAnto Kot
Slakveital wg EKA 20 01 08.[117]

O kwdKog EKA 20 01 08 avtiotol el o amoAUTn KataxwpLlon 1n enkivdéuvou amoPAntou. H mAnpng
Tieplypadr] TOU CUYKEKPLUEVOU KwSLKOU lval:

Kodwog [eprypaon Kepaiaiov Tomog Kartaydpiong

200108 Bioaroikodounowo arxoflnro kovlivag kai yadpwv evoiaitnong ANH

3.2.6.3 Zkovn xpwudtwv:#56 - EKA 08 02 01

To amoPAnto #56 adopd os moLSpaA NAEKTPOOTATLKAC Padrg eKTOG Tpodlaypadwy Kol TTPOEPYETAL ATIO
eAANVIKN etalpia mapaywyng Xpwudatwyv. H xpnon okovng xpwpdtwv 1 moudpag emikaAuvdng (powder
coatings) mpowBeitaL and tnv Eupwnaikn Evwon A0yw Twv aUoTNPWV ATIAITACEWY OV TiBevtal yla T
HElwon TINTIKWY OPYOVIKWV EVWOEWV ota Xpwpata. H moldpa emkdAung oamoteAsital amno
BepUOOKANPUVOEVEC 1) DEPUOTAOCTIKEG PNTIVEG, TIYUEVTA, HEoA TANPWONG Kol mpocoBeta. H moldpa
emKAAULYPNG HeTaED GAAWV UIMOPEL VO TIEPLEXEL TIOAUEOTEPLKEG OKOVEC e nano- TiO; kat nano- ZnO, nylon
(PA-6) kaBwg Kol AAAQ piypoTa TOAUUEPWV e eMOEIKES pNTivec.[118] H okdvn XpwHATWY SLaKLVELTOL WE 1N
emikivéuvo amopBAnto pe EKA 08 02 01.

O kwdwkog EKA 08 02 01 avtiotolxel oe amdAutn kataxwplon pn emnikivéuvou amofAntou. H mAnRpng
Tieplypadr] TOU GUYKEKPLUEVOU KwOLKOU elval:

Kodog [eprypaepn Keparaiov Tonog Kataydpiong

08 0201 Anopinta omo oxdveg emkalvyewv ANH

3.2.6.4 ATOBANTA xpwpdtwy kot Bepvikiwv:#57 - EKA 08 01 11*

Q¢ xpwpa opiletal n Slaomopd CWHATIOIWY TILYUEVTOU-XPWOTIKNG ot éva dopéa. O dopéag umopel va
amoteleital amd To OuvdeTikO HEco, ouvnBwe pia pntivn 4 AddL (Awélalo, oAKUSIKEG pNTIVEG,
dopuaAdelidng - oupliag, moAlueotépeg, emoeldikd, moAuoupeBaveg, BVUALKA, TAPAYWYO KAOUTOOUK), Kot
£€va UALKO apaiwong, dnhadn Stadlteg (vepd i opyavikoi StahUteg, H/C, aAkoOAEG, €0TEPEC, KETOVEC,
YAukoalBépeg, yAukoolOepoeotépec). e autd mpootiBevtal MANPWTIKA UALKA kot GAAa mpdoBeta-
BeAtiwtika. TEtolou eldoug xpwpata ouvnBwg amotehovvtal and 70% oteped kat 30% SlaAluteg. Ol
XPWOTLKEC KOl TO MANPWTIKG UALKO Bplokovtal og popdn Aentwv cwpattdiwy 1 okovNnG, MPAKTIKA aSIAAUTWY
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oto popea. To CUVSETIKO HECO €lval TO (N MTNTIKO HEPOG TOU PopE TIOU OXNMATI(EL TOV UHEVA KO CUVSEEL
TLG XPWOTIKEG.

Avaloya pE TA €MIBUMNTA XOPOKTNPLOTIKA TOU TEAKOU Tipoidviog Slapopdwvovial ol SLadopeTIKES
OUVOE0EL TWV OTEPEWV TPWTIWYV UAWV WOTE va mapaxBolv XpWHATO LE ULKPOTEPO TIOCOOTA OPYOVIKWY
SloAutwy, xpwpota latex vdatikng Slacmopdg, kataluopeva xpwpata Svo ¢dacswv, xpwpata vyPniol
TLOCOOTOU OTEPEWV UE MAQCTIKOTIOINTY), OKANPUVOUEVO e aktvoBoAia, emyypiopata okovng-moudpag Kot
AAAWV EL8IKWV XpWHATWYV yla ta omola n Stadikacia Snuloupyiog ouvexoug upéva oteped cuvdedepévou e
TO UTIOOTPWUA (OTEyVvwHA) Ttpaypatonoleital pe e€atuion tou dltahutn, ofeibwaon Tou ouvOeTIKOU HECOU,
avtibpaon mpoodnkng, TOAUUEPLOUO 1] AAAOUC TPOTIOUC.

Ol OUVNBELG XPWOTLKEG OUGLEG TTIOU XPNOLUOTIOLOUVTAL YLOL TO OVTLOTOLXO OMTIKO amotéAeopa sival: Slo&eiblo
Tou Titaviou (TiOy), o&eidlo tou Yeudapyvpou (ZnO), ABomovio (ZnS + BaS0O,4), ofeiblo Tou avtiuoviou,
ofeiblo tou olénpou, ceAnviovxo kadulo (CdSe), kOkKwvo Tou MOAUBSoU, Belouyxo kaduwo (CdS), wxpa,
XPWHULKOC Pb/Zn, ofeidla tou xpwpiov (Cr,0s), oldnpokuaviouxog oibnpog (Fes[Fe(CN)els), dAata poAuBéou
Kot poAuBdeviou, adoupivio, Peudapyupog, UmpolTlog, TUPLTIKO payviolo, Beukd Baplo, carbon black,
lamp black (atBd&An). Avti moAMwv XpwoTIKwY Bapéwv HETAAWY XPNOLUOTIOLOUVTOL GUXVA OPYOAVLKEC
XPWOTLKEC TIOU KATATAOOOVTAL OTLG aKOAOUBEC Katnyopieg: avOpakivoveg, Bevidaloheg, SLalwypwOTIKEG,
SLKeTO-TIUPPOAO-TIUPPOAEG, Slofaliveg, L00i6OAWVOVEG, povo-alwalata, vadBOoAikd, ¢Balokuaviveg,
KLVOKPLOOVOVEC.

Mta tuTtikn StadLlkaoia mopaywyng XpwUatwy nepthapBavel tn cuvBeon, omou kabopilovtal to £60¢ Kat ot
npodlaypadEg Twv MPWTWV UAwY Tou Ba xpnotpomnotnboulyv, Kal otn CUVEXELD TH cUVOEoN o BLOUNXOVLKNA
KAlpaka, TNV A£loTpiBLon TWV XpWOTIKWY £WG TO EMIBUUNTO HEyeBOG, TNV avVAULEN PNTWVWY, XPWOTLKWV Kl
nPOoBeTwy, TNV MepaAltépw AeloTpiflon Kal avaplEn tou piypatog, tTh S1nOnor Tou yla Thv amopdaKkpuvon
XPWOTLKWV TIou Sev €Xouv SLAOTIAPEL LKAVOTIOLNTIKA KOL TNV TANPWOoN Twv SOXEIWV HE TNV EUMOPLKN
turornoinon. O €€oMALOUOC TIOU XPNOLUOTIOLELTOL Yl TNV Tapoywyn XpwHATwY Kaboapiletal pe vepd 1
KataAMnAo S1oAUTN.[119] Ta amoPAnta xpwpdtwv Kat Bepvikiwy (amoBAnto #57) €xouv mpoéNBeL amod
KaBaplopd Twv deapevwy pe SLaAUTN Kat Slakvolvtal w emikivéuva pe EKA 08 01 11*.

O kwblkdc 08 01 11* avtloToL el 08 KATOMTPLKA KaTaxwplon emkivélivou amofAntou. H mAnpnc neplypadn
TOU OUYKEKPLUEVOU KwSLKOU lvat:

Koducog [eprypapn Keparaiov Tonog Kataydpiong

08 01 11* AmofAnta omo ypawuato kai Pepvikio TOV TEPIEYOVY 0PYOVIKOVS JLalOTES 1] MH
GAAEC EMKIVOVLVES 0VOTEC

3.2.6.5 Adomeg peAaviwv:#58-EKA 08 03 14*

To amoBAnto #58 mpoépyetal anod Brounxavia cuokevaciog xdaptou. Ektdg amo ta uvypd anmdBAnta mou
TPOKUTITOUV amtd KaBautr tnv enefepyaacia Tou xaptiol, peAdvia Kot AAAEG eTMAEOV IPWTEG UAEG TToU Sev
XpnoLpomnobnkav amoteAoluv cuvnBn por amofAntwv Tng xaptoflopnyaviag. H cbotaon Twv HeAavIwY
TepAaBAVEL TN OTEPEN ASLAAUTN OUGLA, TO CUVSETIKO LETO, TO SLAAUTH, TA APALWTIKA Kal Ta tpocbeta. To
OUVOETIKO HECO, TO PN MTNTIKO HEPOC TOU GopEn, CUVEEEL TOL CWHOTISLA TNG ASLAAUTNG XPWOTIKNAG UETAEY
TOUG KOl LE TO UTIOOTPWHA (EKTUTIOVLEVN ETILPAVELD), EVW LETA TNV ERpavaon Tou HeAaviol oxnUaTilel Upéva
TIOU OUYKPATEL TNV aSLAAUTN XPWOTLKN TIAVW OTO UTIOOTPWHA. H ¢pUon Tou ouvdetikou péocou kabopilel ot
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HeYAAo BaBUO TIG LBLOTNTEG TOU HeAavioU PETA TtV Efpavorn. Anoteleital amo élata f pntiveg GUCLKAG N
ouvOeTIkNG TpoéAeuonc. O SLaAlTnNG amoteAel TNV mTNTIK LyPN dAcn tou pelavioy, n omoia SlaAUEL TO
OUVOETIKO UALKO, OIMOPOKPUVETAL EUKOAO LE €EATHLON 06NYWVTOG OTO OXNUATIONO €VOC Enpol UUEVA TNV
eMmLpAVELQ TOU XAPTIOU Kol amoteAeltal ano piypa opyavikwyv Stalutwy. Ot Bacikol mopAayovIeg yla ToUG
omnoloug ta peAdvia amoteAouv el8IKA amoPAnTa OU amattolv Slaxeiplon elval n MEPLEKTIKOTNTA TOUG O€
TITNTIKEG OPYOVIKEG EVWOELS, Bapéa METOAAA Kal pn avavewola €hata.[120] To €l6o¢ tTwv peAaviwy mou
XpNoLyomolouvtal efaptwvtal and To el6o¢ NG ektumwong. Na mopddelypa, ta peddvia offset mou
XPNOLUOTIOlOUVTAL OTNV EKTUTIWON O XapTi, amoteholvTal amnod: a) niypévia (1-20%), B) cuvdetika péoa
(40-65%) omwcg pntiveg Tou Kohodwviou, LAAEIKES [ LOPOYOVAVOPAKIKEG pNTIVES K.4., V) SlaAuTeg (5-25 %)
OTIWC OPUKTEAQLA, EOTEPEC ALTTOPWV 0EEWV Kal §) tpooBeta (3-6 %) onmwc knpol PE/PTFE, evwoelg koBaAtiou,
payvnoiou k.a..[121] Ot Adomnec pedaviwy dlakwvouvtal wg mikivbuva amoBAnta pe EKA 08 03 14*.

O kwdlkog 08 03 14* avtloTol el O£ KATOMTPLKA KaTayxwplon emnkivdlivou amofAntou. H mAnpng neplypadn
TOU GUYKEKPLUEVOU KwSLKOU lval:

Koducog [eprypapn Kepaiaiov Tonog Kataydpiong

08 03 14* AGomES PEAOVIODY TTOV TEEPIEYOVY ETLKIVOVVES OVOIES MH

3.2.6.6 [TAaoTikéG cvokevaoieg:#59 - EKA 15 01 02

OL MPWTEG UAEG TIOU XPNOLUOTIOLOUVTAL Ylot TNV TAPAywyH TWV UALKWV CUCKEUAOLAC lval To yuaAil, To
TAQOTIKO, TO XOpTi, Ta Asukooldnpd doxeia, PETAAAO KAl KPAMOTA TOUG K.d. Ol MAQOTIKEC CUOKEUAOLEC
(amopBANTO #59) Mou e€eTdoTNKOV OTO TTAQIOLO TNG EPYACLAG, TPOEPXOVTAL OO HOVASA TTAPAYWYNG UAKWY
ouoKkevuaciog kal mpoopiloviav ylwa xpnon oe tpodlua. Ol CUYKEKPLUEVEG cuokKeuaoiec BewpnBnkav
andpAnto Adyw oaotoxiag otn Slodlkaola eKTUMWONG TNG ETKETAC. A TNV mapaywyrn TwV TAACTIKWY
Xpnoldomnolovuvtal ocuviBwg ToAupepry Onwg moAuoAediveg (HDPE, PP, LDPE), moAumpomulévio,
moAvatBulévio, moAhuapibio (Nylon), mohueotépag, (PET, PEN) k.a., KaBwg Kot mpdoBeTeg XNUIKEG OUGCLEC yiIa
™ BeAtiwon Twv XOPOKTNPLOTIKWY Touc.[122] Avdaloyo pe TNV ekdotote £bapuoyn XpnoLdomolouvral
Sladopetika €ibn moAupepwy, yla mapadelypa to moAumpornuAévio (PP) xpnolpomoleital yia ta doxela
YGAOKTOG Kol YUHwv, To PVC yla Tic MAQOTIKEG oakoUAsC, To PET ylo Ta pmoukdAla vepou K.a.[123] Ta
HeAGvia eKTUTIWONC TIOU XpnoLpomolouvtal and tnv MAeupd mou Sev £pxetal o enadn pe to TPddLUo Ba
TPENEL va. epappolovtal Pe TETOLO TPOTIO WOTE VA KN METADEPOVTOL QMO TNV TAEUPA TIOU TIEPLEXEL TO
PodLuo. OAec oL mMPwTeg UAEG TIOU XPNOLUOTOLOUVTIAL ylo TNV TOpaywyn TwWV ETIKETWV TIPETEL VA
OUpHopdWVOVTAL PE TOV Kavoviopo EE 1935/2004. Ta KUPLO CUOTATIKA TwV PEAAVLWY eKTUTIWONG glval a) Ta
TUYMEVTA OTWG o€eiSlo Tou Titaviou, carbon black k.d., B) o popéag i alilwg cuvSEeTIKO PECO ToU elval
karmola SlaAuopevn pntivn /moAuvpepéc o SlaAutn Kol y) ta pocBeta.[121] OL MAACTIKEG CUCKEUAOIEG
Slakvouvtal we pn emnikivbuvo anopAnto pe EKA 15 01 02.

O kwbkog EKA 15 01 02 avtioTtolyel o€ KOTOMTPLKN KOTOXWPELON HUn €mikvdUvou amoBAntou. H mAnRpng
Tieplypadr) ToU CUYKEKPLUEVOU KwOLKOU ival:

Koducog [eprypapn Kepaiaiov Tonog Katoyawpiong

150102 I} aotikn ovokevooio. MNH
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3.2.6.7 Adomm @uokoynukng emegepyaciag-10:#60 - EKA 19 02 05*

H Adomn duowoxnuikng emnefepyacioc-10 (amopAnto #60) mpoépxetal amod HovAdo EKTUMWOEWV Kol
TMEPLEXEL WG PUTIOUG UTIOAEippaTa PeEAaviwy ekTunwoewv. H péBodog emefepyaciag amd tnv omoia
TapAyeTal to und e€€tacn anopAnto, nepthapPfavel tn Stadoxikn mpoodrkn SLHAUUOTOG KOUOTIKNG 008aC
yla puBuLon tou pH, KPoKLOWTLKOU Kal TIOAUNAEKTPOAUTH. META TNV PooBNKn Twv XNULKWY, Eekvd n ddaon
¢ Kabilnong Twv CUCOWUATWHEVWY pUTIWV UE TN Hopdr udapolg Adomng, n omola CUAAEYETOL OTO KATW
HEPOG Tou Soxelou enegepyaaniag. H Adomn mou mpokUTITEL 08 AUTO TO oTAdL0 SEp)eTal and GATponpecoa
yla TNV anopdkpuvon tou vepou. H Adomn mou e€etdotnke otnv mapouoa SlatplPfn eival To amotéAeopa TG
napandvw Stadikaociag kat Stakwveltal wg emikivbuvo anopAnto pe EKA 19 02 05*.

O kwdkog EKA 19 02 05* avtiotolel 0 KATOTIPLKA Katoaxwplon emikivdéuvou amoPAntou. H mAnRpng
Tieplypadr] ToU CUYKEKPLUEVOU KwSLKOU glval:

Koducog [eprypapn Keparaiov Tonog Kataywpiong

19 02 05* AGomes amo LOIKOYNIIKES KOTEPYATIES TOD TEPLEYOVY ETIKIVOVVES OVOIES MH
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3.3 AvaAvTikég MeBodol XapakTnpLlopov

Mo TO XOPOKTNPLOMO TWV OmMOBANTWY TPOYUATOTOINONKAY XNULKEG avaAUoELC. Ta MPWTOKOA avaAuong
TIou xpnotwlomnotdnkav otnpilovtol Kuplwg o€ TPOTUTIA YL OVAKTWHEVA KAUGOLUO OO OTEPEA KABwC Kal
MPOTUTIA. Yla XOPOKTNPLWOUO oamoPAntwy, adol peletatat n duvardtnta aflomoinong toug eite wg
eVOANOKTIKA KaUola €ite  wG evaA\OKTIKEC TipwTteg UAec. OL TapdApetpol Tou  e€eTAoTNKAV
Sladoporolovvtal avaloyo HE TNV KOTNyopPLOTOINON TOUG yla T METEMeLTa aflomoinon Toug otnv
Toluevroflopnyavia, Mivakag 3.3.

Iivakag 3. 3 [Ipdétuma avdivong amoPrAitov

Hapaperpog [péTomo avdrvong

Yypooio pe oamdotaln ASTM D95 [124]

Y 1eped VILOAELLLOL EN 15934 [125]

Métarro(S & Ni) EPA 200.7 [126]

Al, Si, Ca & Fe Zovinén pe Lithium borate/bromide
OMkdc opyavikdg GvOpakag EN 13137 [127]

S-SO4 EN 15408 [128]

Téopa EN 15403 [129]

Oeppoyovog dvvaun CEN 16023 [130]

AndAel TOPWOTG EN 196-2 [131]

Kplown mapduetpog yla TNV katnyoplomoinon twv amoBAntwy amnoteAet n Ogpuidikn atia. EmutAéov, yia tn
UETEMELTA aflomoinon Twv amoBAntwy, Aappdavovtal utoPn Kat GAAEC TapAUETpOL OwE oL ipodilaypadEc
TOU TeAKOU OTOSEKTN, TO PEOAOYIKA XOPOKTNPLOTIKA TOUu amoPAnTOU, TO KOOTOG €emMefepyaoiag, To
nieptBarloviikd amotUunwpa tng enetepyoaoiag KTA..[132],[9] Ev MpoKEIHEVW YLOL TO EVOAAOKTIKA KAUGOLUO
eAéyxOnKav n TEPLEKTIKOTNTA Ot VeEPO, N Tédpa, To S-SO4 Kal n avwiepn BOeppoyovog duvaun. Itnv
TEPIMTWON TWV EVAAANAKTIKWVY TPWTWV UAWV TPoodloploTnKav n TEPLEKTLKOTNTA O Enpry UAN, n amwAegla
nUpwong, 0 OALKOG Opyavikog avBpakag kat ta Al, Si, Ca, Fe, S & Ni.

MNa tn SeypatoAndio twv amoPAntwv akolouBnbnke to mpotumo EAOT EN 14899 «XapoKTtnplopog
armoPAntwv: AswypatoAnyia amopfAntwv VAkwv — MAaiolo yla tnv mpoetowacia kot edpappoyr €vog
oxebiou detypoatohnPiag».[133]

3.3.1 [Ipokatepyacia epyacTnPLUK®WV SEYUATWYV

Mo TNV MPOETOLLACIA TWV EPYACTNPLAKWY SELYUATWY TPV TNV avaAucn akoAouBnénkav oL odnyleg mou
npodlaypadovrtatl oto EN 15002 [134], ta Brpata mapouatalovtal otnv Ewkova 4.1. Apxikd akoAouBeital n
Sladikaoia opoyevormoinong Tou apyxtkou Seiypatog Kol v ouvexeia ernavalapBavopevng Sloipeonc tou os
HLKPOTEPECG TOOOTNTEG, UEXPLS OTou AndBel n emBupnt moodtnta Seiypatog. H Swadwkaocia mpaypoto-
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Toleltal €ite pnyavika elte xelpokivnta. H ouvABNG MPOKTLKN €lval ylo UALKA TIOU OMOTEAOUVTAL Qo
ouotatika SladopeTikol €151KoU BAPOUG va XPNOLUOTIOLOUVTOL UNXOVLKOL SLOXWPLOTEG, EVW YL UAIKA ME
TMTNTIKEG eVWOEL ouviotatal n Swadlkacia va yivetal Xewpokivnta. Kotd tnv mpokatepyacia Ttwv
£pY0OTNPLAKWY SELYUATWY XpnoLpomoLlnkayv Kot oL U0 TEXVIKEC avaloya e TV dUon Twv armoBARTWV.

CUTTING MILL
0.3Kg <1 mm
APXIKO OMOTENOMOIHEH CUTTING OMOTENOMOIHEH & EPTAZTHPIAKO
AEITMA 15 kg ME TETPAMEPIEMO, MILL 1 Kg <4 ME SPLITTER, [> AEITMATIA
<10mm E> 2Kg <10mm E> mm E> 0.3 Kg <4 mm ANAAYZH
% DISC MILL
@ 0.3 Kg <600 ym
ZHPANZH ITOYZ
105°C

Ewova 3. 1 Awadikocio mpoKatepyaciog epyaotnplakoy SEiyHatog

O xewokivntog doxwplopog (Ewova 3.2) yivetal pe xprnon KOTOAANAwvY €pyaleiwv OMwWG OMATOUAEC,
dtuapla kat cuyxva e18lkolg kauBadeg. Katd tn xelpokivntn Siadikacio opoyevomoleital to Seiyua
EMIOTOUEVWG. IXNUaT{eTal HE QUTO €vag Kwvog He evamdBeon UAkoU amd tn Bacn otnv kKopudn.
AkoAoUBw¢ Kal Pe Katakopudn Tiieon otnv Kopuodr), EMUTESWVETAL O KWVOG 0€ 510K0 OLOLOLOPdOU TIAXOUC.
O &iokog xapaletal pe SUO KABETEG SLAUETPOUC. AUO OVTLOLOUETPLKA TUAHOTA amopakpUvovTal evw ta SUo
EVATOWE(VAVTO OLOYEVOTIOLOUVTAL VLA TN CUVEXLON Helwong TnG nalag.

Katd 1o pnxaviko Slaxwplopd xpnowdomowndnkav tetpapeplotipeg (riffle splitters, Ewkdva 3.2) pe
peTafAnTa kol otabepd avolypota. Ol TETPAPEPLOTAPEC OTOOEPWV AVOLYHATWY €ival KatdAAnAol yla
AEMTOKOKKA adpavr] UALKQ, EVW OTNV TEPIMTWON XOVIPOKOKKWY KOl LETABOAAOUEVNG KOKKOUETPLOG UALKWV
OUOTHVETAL N Xprion SLaXWPLOTWV e LETABANTA avolypata. I auTd adelAlETAL TO EPYAOTNPLOKO SElypa Kot
KOTQVEUETAL, KATA TOo SUVOTOV LoOTooa, o€ U0 UTIOKEIEVOUG UTIOSOXELG.

Mo tn Sle€aywyn Twv avalloswy MPAYLATOMOLONKE UNXAVLKA KATEPYAOLO (TELAXLOUOC) TWV CWHATLOLWV.
Ev ouveyeia, To UALKO Tou evdg uTtoboxéa amoppidpBnke evw autd tou dAlou enavatpododotrBnke otov
TETPOUEPLOTHPA VLA TIEPALTEPW UELWON TWV SEYUATWY UE TOV gpyactnplakd pUAo (cutting mill SM 300),
omou 1o UéyeBfog Twv cwpatdiwv PelwONnKe apxikd KAtw omd 4 mm. o TV MEPAITEPW HEIWON TWV
oWHATOlWY Xpnoltomondnke o HUAOG OTNV MEPLTTWON TWV 0PYAVIKWY amoBANTwy (< 1 mm), evw yla Ta
avopyova anoBAnta xpnowomnotndnke Sovntikdg SLoKOUUAOG.
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Ewodva 3. 2 Xepokivntog dtax®piopdc, tetpatepaytotis pe petafintd kot otabepd avoilypota

H kovioptomoinon eival n dtadikacio 6mou éva CUUMAYEG UALKO LETOTPENMETOL O oKOvn efaodalilovtag
upnAn opoloyévela twv UAKKwV. H Aettoupyla tou pUAoU otnpiletal otnv meplotpodr) Saktuliou oto
£0WTEPLIKO KA£loTOU Soxeiou. MNa Asttoupyla SLAPKELOG AVW TWV TPLWV AETTWY eMITELXONKE SLAUETPOC

owpaTlwy Twv armofAntwv d < 600 um.

Ewova 3. 3 MOrog komig(mill) kot dtokdpvrog

3.3.2 [Ipoodiloplopog vypaciag pe amdéotadn

O MpOooSLOPLOPOG TNG LYPACLOC YL TA OpYavVIKA amdPAnTa Mpaypatonoleital cUpdwva PE To TPOTUTIO
ASTM D95.[124] To &eiypa und avaluon Bepuaivetal mapoucia LoooKTAVioU, TO Omoio cuvanmootalel Ye To
TLEPLEXOUEVO OTO OSElypa VEPO. ITN OCUVEXELA, OL CUMIUKVWUEVOL atpol cuMEyovtal oe Babpovounuévn
nayida, omou kat Stoxwpilovral. H avwtepn otolpada sival n otolBada tou SLOAUTN, EVW N KOTWTEPN
otolBada elval Tou vepou. H % mepLlekTIKOTNTA Tou Selyatog og vypacia untoloyiletal pe Baon tov TUmo:

‘OyKo¢ vepoD v mayida,ml
YKOG VEPOL TNV TTayL x 100

0 la =
% (v/m)Yypa’O‘la Md&la Selyuarog,g
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3.3.3 Zteped vIOAELUUA

H pétpnon tou otepeol UTOAsippatog yivetal pe Paon tn péBodo mou mapoucidletal oto mpotumno EN
15934.[125] Ztnv nepimtwon Twv avopyovwy UALKWY N Uypacio amopakpUVeToL U BEppavon Ttou Selypotog
oe Bepuokpaocia 105 °C + 2 °C péxpl otabepomnoinong tng palacg. H dtadikaoia auth kaAsital Enpavon kot
yivetal og KAiBavo, To oteped TOU ATIOUEVEL ATTOTEAEL TO OTEPED UMOAELUUA. To % oTEPEd UTIOAELUUA TOU
Selypartog unohoyiletal pe Bdaon tov TUTO:

Md&la Seiypatog uetd v épaven,g 100

0 . . —
% 2‘[8/)80 UﬂOlElﬂﬂa M&la Selyuatog mpwv tnv Enpavan,g

3.3.4 [1pooSLoploPOG LETAAAWY UE PUAOUATOUETP I OTITIKY] EKTIOUTNG ETAYWYIKA
ovlevyuévov mAdopatog (ICP-OES)

o Tov TPocSLoPLOO TWV LETANWY TIPETEL va TtiponynBel KatdAAnAn enefepyacio Twv SelyUATWY WOTE va
Bpebouv oe popdr SLaALUATOG. TNV CUVEXELD Ta StoAUpoTa, petoadépovtal Kal ekvepwvovTal oTto MUPao
Tou mAdopartog oto ICP-OES. Adyw tng udnAng Bepuokpaciag tou mAdoparog (> 6000 °C), ta dtoua
Sleyelpovral Kol EKMEUTIOUV EVEPYELN OE XOPAKTNPLOTIKA WNAKN KUHATO¢ To KaBéva. H evépyela auth
«KataypddeTaly Amo TA ONMTIKA CUCTAHATA TOU HNXOVAUATOC KAl TTOCOTLKOMOLE(TAl Héow Aoylopikol. H
enefepyacia Twv delypdtwy mephappavel ) xwveuon He BactAikd vepo (aqua regia) yLa Tov mpooSLopLopo
xvootolxelwv S & Ni kal tn ouvtnén yla tov mpocdloplopd Twv KUpLwv otolxeiwv (Al, Si, Ca & Fe), Ta omnoia
otnv ouvéxela ekdpalovtal oe ofeidla. To Sahupa Pacidikol vepoU armoteAeital amd tpio pépn
udpoxAwpilou Tpog Eva PEPOC VITPLKOU 0&€og akoAouBwvtag tig odnyieg tng EPA 200.7.[126]

Ewoéva 3. 4 Zvokevn avtdpatng cvvinéng

H olvtnén twv delyudTwy MPAYUOTOTOLETAL UE TN CUCKEUN autopatng ocuvtnéng tng Claisse Fluxer kat t
xpnon flux. Apxwa evtog mhativag Luyilovral 0,25 g Selypatog pe 2,5 g Bopikou ABiou kat 0,5 g Bpwilouxou
ABiov kal otn ouvéxela kaiyovtat otoug 1050 °C yia 12 min. TéAog, To TAyua eyxvetal og §/pa 10% HCI.

68



3.3.5 [Ipood1oplopog 0ALKOU 0pYaVIKOU GvBpoaka

O mpooSloplopdg Tou OALKOU opyavikol AavBpaka YIVETAL PE T XPNOoN QUTOMOTOU avOoAUTH OpyoavikoU
avBbpaka (Total Organic Carbon Analyzer). Y0udwva pe tnv mpotunn péBodo EN 13137, mpaypatomnoleital
UE £UUECO TPOTO amod tn Sladopd tou oAlkoU avBpaka (TC) kal Tou oAlkol avopyavou davBpaka (IC), oL
omolol nmpoaoSlopilovrtat Eexwplotda. O oAkog avBpakag tou Seiypatog ofeldwvetal (Kalyetal) oto cwAnva
Kauong otoug 900 °C, oxnuatilovtog Slofeldlo Tou avBpaka. To dépov aéplo (ofuyovo) péel péoa amo to
owAnva kavong Kat mapolappavetl to CO; Kat Ta UTtOAoLTa poidvta TG KaUong, To omoia Ta HeTadEpPEL O
£€va aduypavtipa OMOU ATIOUAKPUVETAL N uypacia, evw tautoxpova To agpla TnG Kavoncg Yuyovral.
Katomuy, to dEpov aéplo SLEpyetal pEoa amo pia mayida aloyovwy, (0mou KATakpaTouvTal Ta aAoyova Tou
lowg mepLéxel) yla va kataAnéel otnv kupeAida tou aviyveutr NDIR (Non Dispersive InfraRed gas analyzer),
omou aviyvevetal to CO,. MNa Tov MPoodloplopd Tou avopyavou avOpaka HEeTpatal to Slo&eidlo tou
avBpoka Tou ameAeuBepwveTal Katd thv ofivion tou delypatog pe dwodoplkd ofU oe Bahapo kalcong
otoug 200 °C. Ta avBpakikd GAota mou MepLEXovtol oto Selypa petatpenovtol os Slofeiblo tou avBpaka
KOl OTn ouvéxela akoAouBeital n 6o Stadikacia ywa tnv avixveuon tou CO,. H meplekTIKOTNTA TOU
Selypatog oe oAkd opyaviko avBpako umoloyiletal amd TNV MApAKATw oxéon adol £xouv uMoAoyLoTel
oUpdwva e ta poavadepBEvta o 0ALKOC Kal o avopyavog avBpakag: [127]

TOC=TC-IC

Mo tov Mpoodloplopd tou OAKoU OpyavikoU AvBpaka, n HETPNON TPAYUATOTOLEITAL £1¢ SUTAOUV Kal WG
anotéAeopa Slvetal n péon Tun.

3.3.6 MpocdLoplopog S - SO4 opyavikwy SELyUATWY

H péBodoc EN 15408 avadipetal oTov MPoodloplopd TG MEPLEKTIKOTNTAG o€ Beio, yAwplo, $pBOpLO Kal
Bpwuto opyavikwyv amoPAftwv mou umoBARBnkav os kavon pe xprion adlapatikol Oepuidopétpou. O
TPOOOLOPLOUOE TWV OVIOVTIWVY TPOEPXETAL amd tnv avaiuon 100 ml tou udatikol EeKMAUUATOC TWV
UTIOAELULATWY KAUoNG Tou Selypatog amo tnv kavon X mg SelyaToc, [LE LOVIKO XpwHATOYpAado.

Ewova 3. 5 lovtikdg ypopoatoypapog

MLKPOC OYKOC USATIKOU SElyIOTOG ELOAYETOL O LOVTIKO Xpwuatoypddo pe tn BorBela avtAlog. To deiypa
anoBnkevetal og Bpoxo 100 pl. Ztn cuvéxela SloxeteVEeTAL O OTHAN LOVAVTOAAQYNG LE TN XPron SLaAUaTog

69



avOpakkwy / 6&vwv avBpakikwy. Ta WOvta mou meplexovtal oto Seiypa Slaxwpilovral sattiag tng
SLaPOPETIKNG CUYYEVELAG E TO UALKO MANPWOEWS TNG OTAANG TNG LOVTLKAG Xpwuatoypadiag. H avixveuon
TOUG ETILTUYXAVETAL UE OYWYLLOUETPLKO QVLXVEUTH, €MELTA amd XNMLKA KataotoAr. H tautomoinon twv
LOVTWV ETUTUYXAVETAL e TN oUYKPLON TWV XPOVWY KATAKPATNONC TWV CUCTATIKWY ToU Selypatog Kal Twv
TPOoTUNWV. H moooTIKoToinoN MPOYUOTOTOLETaL PE HETPNON TwV eUfadwyv Twv Kopudwv Kal cUYKPLoN
OUTWV E TNV KAUTIUAN YPOULKOTNTAG CUYKEKPLUEVWYV TTPOTUTIWVY. [128]

3.3.7 Téppa

O npoodLoplopog TG tEdpag Eyve pe TNV pEBodo EN 15403, 6mou moootnta and KoAd avapeLyUEVO Selypa
Beppaivetal mapoucio atpoodalplkol agpa o KAiPavo amnotédpwong Bepuokpaciog 550 + 10 °C uéxpt
otaBepng paloc. H meplekTikotnTa o TEdpa nMpoodlopiletal umoAoyilovtog Tn LAlo TOU UTIOAEIUUOTOC TOU
Selypatog petd tnv Oeppavon. Eldikotepa, umoAoyiletal n % K. MEPLEKTIKOTNTA TNG TEPPAG AT TOV TUTIO:

Ay = 37™ % 100

mz—my

Orovu:

e my n uala tng adslag kapac (g),
m,, N pada tng kayag mou mMePLEXEL To Selypa mpLv Th B€ppavaon

ms, N pala tng kaag pe v téppa PeTa tn B€puavon[129]

Ewova 3. 6 KLipavoc arotéppoong

3.3.8 Avwtepa Beppoyovog Suvaun

O Mpoodloplopdc TG avwtepag Beppoydvou SUvaung o anmoBAnta mpaypatonoltibnke cupdpwva He Tn
puéBodo CEN 6023. Ta armdPAnta UALIKA ou eAéyxovtol He auth Tn LEBodo pumopolv va eival metpelalosldn,
OPYOWVLKEG AAOTIEC KOL YEVIKOTEPQ OAaL Ta €16 Twv amoPAATWY TOU TPOKELTAL va UTIOPANBOUV o8 BEPULKEG
Slepyaociec 1 va xpnowdomnotnBolv w¢ kaloLlo o TolpevtoBlopnyavies. O mMPooSloplopog tnG BepLdIKAG
aflag Twv anoBAnTwy yivetal pe adtapfatikd Bepuidopetpo, Badbuovopunuévo pe mpdtumo Pevioikol ofog.
Qc avwtépa Bepuoyovog SUvopn oplletal n svépysla Tou ameAsuBepwvetal amd moodTNTA UALKOU Ttou
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Kalyetal og BepuldopeTpo ofuyovou, oe otabepd OYKO KAl KATW OO CUYKEKPLUEVEG OUVONKEG Kal HE TO
TLOPAYOEVO VEPO VO CUUTTUKVWVETAL OE UYPO.

Apxka@, moootnta Seiypatog uyiletal eviog kapag. AsSopévou OTL Ta Mpoldvta TnG Kavaong nmpoopilovral
yla TEpAUTEPW OVAAUGH, VIO TG Boppoag mpootiBevtal 10 ml KOH (0,2 M)-8ldAupa amoppodnong yla t
LETATPOT) TWV AAOYOVWY OTA QVTioTOoL(a LOVTA Kol akKoAouBel n ouvapuoAoynon tou Bepuidopétpou,
Elkova 4.7. H kavon TpayHOTOMOLETaL KATW oo otabepég ouVONKEC ieong Kal n tieon Tou o&uyodvou Tou
apéxetal mpenel va eival 3,0 £ 0,2 MPa. Me tnv oAokArpwaon TG Kalong, To AOYLOULKO Tou opydvou Sivel
aueca T dawouevn ovwrtépa Beppoyovo Suvapn tou Selypatog kat pe KAT@AAnAeg Slopbwoelg
npooblopiletal N avwtEpa Kot Katwtepa Beppoyovog Suvapn. Ta anoteAéopata divovral os MJ/kg.[130]

Ewova 3. 7 Oepiddpetpo

3.3.9 AttwAela mupwong (LOI -Loss of ignition)

H anwAewa mupwong (L.O.1., Loss on Ignition) amoteAel tnv eni tolg % anwAela paog tou delypatog eni g
apxXKNG &npng palag UeTd amod mupwon o uPnAn Bepuokpaocia. ZUpdwva pe tn péBodo EN 196-2,
noodtnta Enpou Seiypatog paloag (1,00 + 0,05) g tomobeteital oe KAAUPPEVO XWVEUTAPLO oTov KAiBavo
otoug 950 °C = 25 °C ywa 5min. ¥tnv cuvéxela, adalpsitol To Kamakl Kal adrvetal otov KABavo yla
touAayxlotov aAAa 10 min pExplg otou emiteuxBel otabepr) pala, kavovtag Sladoxikég avadAételg 15
Aemtwv mou akolouBouvtal kdBe dopd pe PUEN kal otn cuvéxela LUylon. H otaBepn pala emttuyyavetal
otav n dtadopad petat dvo Stadoxikwy Luyloswv eival pikpdtepn amo 0,000 5 g.

H anwAela mupwong urtoAoyiletal amnod tov TUTo :

ml—-m2
mil

LOI =

x 100,

onovu,

e my, pala kayag kat Selypotog ptv to otadlo tng Bépuavong oe (g),
o my nala kayag kat Selypotog LeTd To otadlo Tng BEppavong oe (g) [131]
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3.3.10 Avixvevon Opyavikwv Ouctlwv pe Aéplo XpwuaTtoypa@o Ue Avixveutn
MdZag (GC-MS)

Ma tnv aviyveuon opyovikwv ouclwv ota Seiypata twv amoPAftwv epoppoletal avaluon e a€plo
Xpwpotoypddo ouleuypévo He avixveutr palag. Npaypatomnoleital ekxUALon Tou amofAntou pe e€avio oe
Stdhupa 10 % (nepimou 40 mL €€avio, avaioya pe tnv poopodnTikdTnTa Tou Selypatoc). To depov agplo
amnd tn dLaAn vPnAng mieong, péoa amo pubuLoTEG tapoxnc, odnysital otn otAn. To deilypa (ekyUAlopa)
£L0AYETAL OTO PV TOU HEPOVTOG aepiou oTNV apXr TNG oTNANG SLopéocou evog eAaoTikoU Sladpaypatog
otnv kopudn t™¢. Ta cuCTATIKA TOUu SElypOTO¢ CUUMAPACUPOVTOL Ao To GEPOV AEPLO KATA UAKOC TNG
otAANG Kat Stoxwpilovtat. O Slaxwplopodg emtuyxavetal efattiag twv dladopwv SUVAUEWY CGUYKPATNONG
Kol €KAouoNnG QVAUECO OTA CUOCTATIKA TOU WUIYHOTOG, TO UAKO MANPWONG TNG OTAANG KoL TNG PONG Tou
dépovtog aegpiou. Ta KAAOUATA OTN CUVEXELOL QVLXVEUOVTOL OTOV QVIXVEUTH KOl Ta OHpOTo Kataypddovtal
and kataypadikd. O xpwuatoypadog sival apeoca cuvdedepévog pe daopatopetpo palwv (MS). H apxn
Aewtoupylog tng daocpatopetpilag palwv otnpiletal otn Snuoupyia WOVTWY (Kuplwg BeTIKWVY) pLag Evwong,
10 SLawpLopo toug pe Bdaon to Adyo tne palag npog poptio (m/z) kat tnv koraypadri toug. Me autov tov
TpOmno npoobloplleTal To HopLako BAPOG TNG £VWONG KAl 0 TPOMOC oUVEeonG Twv Sladpopwv opadwy PeTtal
TOUG.

3.3.11 Aviyvevon Avopyavwv Ovolwyv pe eptBAaocipetpia aktivwv — X (XRD)

Ma tnv aviyveuon ovopyovwv ouclwv ota Selypata twv amoPAntwv edopudletat n pébodog pe
neplBAaocipetpia aktivwy - X (XRD). Moaodtnta Seiypatog 1-2 g EnpavOnke atoug 40 °C yla TNV amopakpuvon
NG uypaociag, £Melta Kovioptomolonke pe xprion tou SLoKOUUAOU yla peiwaon Ttou peyéBoug <600 um Kot
TENOG KOVIOTIOLONKE OE QXATWVO YoUdlL O KOKKOMETPIKO KAAopa < 63 um. H péBodog PBaociletal otnv
nepiBAaon HOC HOVOXPWHATIKAG SE0UNG akTivwv — X amo tn Soun evog KpuotdAiou. Ot avaAUoelg
npayparonotnOnkav oto neplBAacipetpo tng Brucker Model D2 phaser. To neplBAacipetpo Asttoupysel e
™ xpnon axtwoBoliag Cu Ka ota 40 mA Kat oTig akoAouBec mapapétpoug oapwaong : 0.020° step size kal
1.0/ 5.0 sec. Step time. Ta npwtoyevn apyeio (XRD Staypdppota) amotiuidnkov we mpog TNy 0PUKTOAOYLKA
TOUTOTOLNON HE TN XPHoN Tou AoyLopIKoU Tipoypaupatos EVA 10.0 mpooappoopévo oto Brucker D2 phaser.

Ewova 3. 8 Zvokevny XRD
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3.3.12 [Ipocdloplopog avtobEépuavong

H autoBépupavon eival to anotédeocpa tng e€wbepung avridpaong evog amoPAntou pe tov aépa. Ma tov
PoodLoplopd tTNG autoBEépuavaong akoloudnBnkav ot odnyie¢ Tou UN N.4 test, cuUpdwva pe TNV omoia
TiBevtal Ta kpttipla Toflvounong tTwv emkivbuvwyv UAKKWV yla petadopd oUudwva pe to UN
Recommendations on the Transport of Dangerous Goods.[33] H cuykekpiuévn Sokiun Baoiletal otov
npoobloplopo e€wBepung amoouvBeong Selypatog mou ektiBetal og Bepuod agpa otoug 140 °C, 120 °C y 100
°C oe ouppdatvo KUBLKO delypatodopéa dlaotdoswv 25 mm 1 100 mm. KaBe kUkAoG melpdpatog Slapket
24 h, kataypadovtag tn Beppokpacia 1000 oto KEVTPO Tou Seilypatoq (Tsample) 000 KoL TN Bepuokpacia
HETagL Totywuatog ¢poupvou Kal Selylatog (Toven). Av n Sladopd mou mapatnpeitat LeTafl Toug unepPaivel
Toug 60 °C, TOTE TO AMOTEAECHA €lval BeTIkO, 0 avTiBeTN MepiMTWoN To AMOTEAECUA KplveTal apvnTiko. Ma
TO OKOTO TNG mMapoloag epyaciog, €mAEXONKAvV oL TIO OKPALEC CUVONKEC ylo TOV XOPAKTNPLOUO TWV
amoPARTWV W autoBepualvopeva, dle€ayovtag Ta melpdapota otoug 140 °C oe Sewypatodopéa twv 100
mm.

Katd tnv nelpapatikn dtadikacia yla Tov mpoodloplopo tg autoBEépuavang, XpnoLUomoLlnOnKe cuokeun
autoBépuavong, Ewkova 3.9. H cuokeur) amoteAeital and nAektpikd doupvo kukhodopiag {eotol agpa
£0WTEPLKOU Oykou 53 |, KUPKO Selypatodopéa Sidotaong 100 mm KATOAOKEUOOUEVO QMO TIAEYHO OO
avoéeibwto atodALl pe avolypa 0,05 mm kal tnv mavw emidpdavela avolkth, Bepuootolxeia xpwpiou-
aloupwviou Slapétpou 0,3 mm, ek Twv omoiwv £va Ttomobeteitol oto kévipo Tou Oelypatog otov
Sdelypatodopéa twv 100 mm kat To GAAO petofl Selypatodopéa Kal TOLXWHATOC Tou ¢olpvou.
Mpokelpévou va anopeuxbolv emtdpaoelg amo thv Kukhodopia agpa, kabe delypatodopéag tonobeteital
0t KUPBLKO TEPLEKTN KOTOOKEUQOUEVO aATO TMAEypa amo avofeibwto otodAl pe dvolypa 0,6 mm, ol
Slaotaocelg Tou omoiou ivat 150 mmx 150 mm x 250 mm.

To Seiypa yepiletal otov KuBko Setypotodopéa Twv 100 mm pEXPL TOo XEIAOC TOU KAl YXTUTILETOL UEPLKEG
dopec. Av to Selypa kotéBel katw amd to Xeilog, tote mpootiBetal kot dAo £wc 6tou to Seiypa £pBeL oTo
emninedo tou xelloug. O Selypatodopeag TonmoOeTETAL OTO MPOOTATEVUTIKO TTAEYHO OTO KEVTPO TOU dolpVou.
H Beppokpacia tou poupvou pubpiletat otoug 140 °C yia 24 h.

b

Ewova 3. 9 Zvokevn avtoféppavong kat kufucdc detypatopopéag tov 100mm
H Beppokpacio tou Selypatog (Tsampe) KAl TOU HOUPVOU (Toven) Kataypddetal Slopkwg avd AEMTO o€

NAEKTPOVIKO UTIOAOYLOTH HECW TOU AOYLOULKOU TNG OUOKeUNG. Av to Selypa autoavadAeyel i unepPel t
Beppokpacia Tou poupvou katd 60 °C, TOTE To anmoTtéEAeopa ival BeTikd. MeTd To EPAG TwV 24 WPWV N TNV
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eudavion autoBépuavong o MIKPOTEPO XPOVO TO Telpapo OAOKANPWVETAL, OMou Kol Adppavetol
Slaypappa xpovou cuvaptrost Tng Bepuokpaciag (°C). EmutAéov, oTo SLAYPOULO CNUELWVETAL O XPOVOG TTOU
artatteltol Wote AT = Tsample - Toven = 60 °C, 0 XpOVOG aUTOC KOAeg(TaL XpOVoC eMaywynS (tinduction). AV TO
amotéAeopa sival apvntiko dev xpelalovral mepetaipw SokEC. 2NV Elkova 3.10 mapouolaletal £va TUTIKO
Slaypappa oto onoio kataypadetal n e€EAEN Tn¢ Bepuokpaciag cuvaptriosl Tou Xpovou, otouc 140 °C oe
oupuaATvo KUPBLKO Setypatodopéa 100 mm. To Selypa eivol autoBepUalvVOUEVO UALKO KoL O XPOVOG
EMAywWYynG Tou eivat 239 min.

300

= = QvenTemp (°C)

8

Sample Temp (*C)

Temperature ( °C)
2 &

0 50 100 150 200 250

Time (min)

Ewodva 3. 10 IMapdderypo avtofeppovopevns ovoiog

3.3.13 [Ipoodloplopds avTiSpaciuoTnTAG Ao A TWV

H avaulén peupdtwv SladopeTikwy omoPAATWY UMOPEL va TIPOKAAECEL ANMPOCUEVEC KOl OVETLOUUNTECG
XNUIKEG avtidpdaoslg (adverse reactions). PeUpato amofAnTwy mou avtildpouv mapdyovrag Bepudtnta 1
aépla poiovra, xapaktnpilovral wg acvupata. H extipnon epdaviong averubBupuntwy avildpacswyv eivat
ONUOVTLKA YLla TIG povadeg eneepyaaciag amoPARTwy, KaBwe umopel va mpokalécouv {nTApaTa aopAalelag
NG eykataotacng f mpoPAnuata otov eEOMALOUO TNG.

O OKOTIOC TNG CUYKEKPLUEVNG TLELpaPaTIKNG Stadikaciag elvatl n ektipnon tng cupBatdtntog Twv anoPfAnTwyv
KOL O TIOLOTLKOG KOl TIOOOTLKOC TIPOCSLOPLOUOG TOU TIOPAYOUEVOU OYKOU aEepiwv KATA Thv emoadh Toug e
vepo kat vdatikd Stalvpata HCl, CH;COOH kat NaOH cuykévtpwong 1M. H emhoyn yla th cuppatotnta
Twv amofAntwv pe vepo kat HCl otnpixbnke ot obnyleg mou mapéxovrat oto UN N.5 test tou UN
Recommendations on the Transport of Dangerous Goods kot tng Texvikng O8nylag tou Hvwpévou Bacileiou
(Guidance on the classification and assessment of waste — Technical Guidance WM3) avtiotoiya.[33],[135]
Av Kal oL avaAoyieg mou xpnolgonolénkav ylo Tov mpoodloplopid Tou ekKAUOHEVOU OYKou Sladopormolou-
vtal ond autég mou avoadépovtal otnv Sokwup A.12 tou Kavoviopol REACH [55], Tt TELPAMOTIKA
amoteAéopato Uropolv va Xpnotomnotnfouv yia tv Taflvopnon Twv amoBARTWY wW¢ MPOG TIG EMIKIVOUVEG
d1otnteg HP3: EudAekta — anoPAnta mou os enadr] He TO VEPO eKAUOUV eUPAEKTA AEPLO O ETUKIVOUVEG
noodtnteg kot HP12: ExkAuon aepiou ofelog toikdtnTtag. H emidoyn Twv SltaAupdtwy oflkol of€og Kal
KOUOTIKOU vaTpiou €ywve pe okomo va ektiunOsl n avtibpaoiudtnta tou anofAntou otav épxetol os emadh
HE opyavikd oféa f aAKaAlk& StoAUpata. H mepapotikn auth Siadlkoaoia TpoyHATONOoLETOlL 08 TPELG
daoelc. Itnv mpwtn dacn mou adopd otn dokwn Stahoyng (screening test) yivetal omtikog EAeyxog tng
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avTLdpaotikotnTag. 2tn deltepn dAon yIlveTal TOLOTIKOG TPOOSLOPLOUOG TwV eKAUOUEVWY aepiwv. H Tpitn
ddaon apopd oToV TOCOTIKO TTPOCSLOPLOUO TWV MAPAYOUEVWY AEPLWV.

3.3.13.1 Screening test avtiSpacipuoTnTOG

H Siatagn mou xpnolomolnénke yla tnv MEPAUATIKy Stadlkaoia Tou screening test g avildpacLuoTnTag
TwV anmoPANTwWv anoteAsital and oyKopeTplko KUAWVSpo Ttwv 100 ml ota omoia swonxbnoav 5 g + 0,1 g
Selypatog kat 50 ml £ 1 ml uypoU péoou. Ta avidpaotnpla MPooTEBNKav xelpokivnta Kot KABe meipapa
EKTEAEOTNKE €1G TPLUTAOUV. Ta MEpAUOTA Tpayuatonol)Bnkay os Beppokpacio neptpairiovrog otoug 20 °C =
2 °C. Ze autn T pdon mpaypaTonolOnke omTikog EAeyxog (screening test), mapatnpwvtag TNV AVILOPAOTL-
KOTNTO TwV amoBAATWY. ITIG MAPATNPHOELS TTOU Kataypddovral mepthapBavovral:

Mapaywyn Bgpudtntog / Blawn avtidpaon

Mapaywyn aspiou, Kamvol, okovng / avabupLdoeLg

Ixnuotiopog otolBadwy / kabilnon

MoAUUEPLOUOC

AbUEnon wdoug

lraAaktwparonoinon

Adpiopog

Aloykwon

SR N N N N N N N

Itepeomnoinon

3.3.13.2 TIToloTik6G TTPooSLoplopdg EKAVOUEVWY aEPiwV

Ytn Seltepn daon xpnotpomowdnke n diatagn tng Etkovag 3.11, yla tTnv cuAoyr Tou eKAUOUEVOU agpiou
amnoteAeltal and $praiiSia tomou serum vials Twv 100 ml ota omnola swonxbnoav 5 g + 0,1 g delypatog kat 50
ml £ 1 ml uypoU péocou. Ta avidpaotrpla MPOooTEBNKAV XElpoKivnTa Kal KAOs Telpapa eKTEAECTNKE €LG
tputAolv. Ta ¢dladibla kAelvovtav pe el8IKA €AAOTIKA TwpATa TOU odpayilovtav pe SakTtUAloug
aAoupviou.

-

Ewova 3. 11 Atdtaén mototikod Tpocdtoplopod eKAVOLEVOV agpimv

75



To mapayopevo a€pLlo CUAAEXBNKE e MAQOTIKEG CUPLYYEG KOl akoAoUBNos TAUTOMOINON TWV TTAPAYOUEVWY
oeplwv He xpron ¢opnTwy avixveutwy. Ta opyava 1ou xpnolponolnnkayv ivol ta povtéha tng MX6 IBrid
kot GasBadge Pro Industrial, tng Scientific Instrument. H pébodog mou xpnoipomnolnBnke dev mpoodEpel
TAnpodopleg yla TNV akpLpr cloToon TwY MAPAYOUEVWY aepiwv, aAAG amote)el évielén mapouciog twv H,,
CO, CO,, H,S, NHjs, Cl; kal agpiwv mou oxnpatilouv ebdpAektn atpoodatpa (% Lower Explosive Limits - LEL). O
QVLYVEUTNG otnyv Ttepimtwon tou LEL eivat Babpovounuévog e CHa. Ta TEXVLKA XOPAKTNPLOTLKA TWV 0PYAVWY
napouotalovral otov Mivaka 3.4. ITIG MEPUTTWOELG TIOU N Ttapaywyr] agpiov Sev NTav kavn yla va unepPel
TNV Tieon TnG oUpPLYYaC, VIO TN LETPNON TOU TTAPAYOLEVOU aepiou avtAoUvTav aEPLo amd ToV KEVO XWPO TNG
dLaAng avtidpaong.

Iivakag 3. 4 Eidn agpiodv mov tavtomomOnkav

Eidog agpimv AviyvevTig Evpog pétpnong
NH3 Electrochemical 0-500 ppm

H2S Electrochemical 0-500 ppm

Cl, Electrochemical 0-100 ppm

CO Electrochemical 0-1000 ppm

H, Electrochemical 0-2000 ppm

LEL Infrared 0-100 %

CO, Infrared 0-5%

EmumA€éov, HE OKOTO va KatnyoplomolnBouv ta umd e€€taon agpla oe eUPAeKTA, TOEKA 1 eUPAEKTO KoL
1oK@, otov Mivaka 3.5 mapatiBevial Ta XapaKTnPLOTIKA Toug Onwe o aplBuog CAS, ot kwdikol Tagng Kat
dnAwong emikivduvotntag katd CLP kat ot Oplakeg TIUEC- Xpovika Itabuwopuéveg Méoeg Tipég (TVL- TWA)
™G Apepkavikng Etapiag KuBepvnuikwv YylewvoAdywv Blopnyaviag (ACGIH:American Conference of
Governmental Industrial Hygienists) yla tnv mepintwon twv tofikwv agpiwv. Q¢ Time Weighted Average
(TWA), opiletal n xpovikd oTABULOUEVN HECN TLUN TNG CUYKEVIPWONG ouciag yla pia ouvnBLopévn nuépa
epyooiag 8 wpwv kat efdopdda 40 wpwv, otnv onoia oxeddv 6AolL oL epyaldpevol Umopoulv va ekteBolv
Kat' emavainyn, kabnuepva, xwpic apvntikeég emdpaoets.[136] Qg evdpAekta tafvopolvtal To uSpoydvou
— H,, to povoéeldio tou avBpaka — CO, n appwvia — NHsz kat to udpoBelo — HyS. Qotdoo, To povogeidio tou
avBpaka — CO, n appwvia — NHs kat to udpdBeto — H,S pali pe to xAwplo — Cl; Tagvopouvtal we ToEKA.

[Mivaxog 3. 5 XapoktnpioTikd HETPOVUEVOV aePiOV

Eidog agpiov Cas number TWA (ppm) Ta&wvopnon
H» 1333-74-0 = Flam.Gasl, H220
CO2 124-38-9 5000

Flam.Gas1, H220

Acute Tox.3, H331

6{0) 630-08-0 25
STOT RE 1, H372

Repr.1A, H360
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Eidog agpiov Cas number TWA (ppm) To&wvéopnon

Flam.Gas 2, H221

Skin Corr.1B, H314

NH;3 7664-41-7 25
Acute Tox.3, H331

Aquatic Acute 1, H400

Flam.Gas 1, H220

H,S 7783-06-4 1 Acute Tox.2, H330

Aquatic Acute 1, H400

Ox. Gas 1, H270

Skin Irrit. 2, H315

Eye Irrit.2, H319

Cl, 7782-50-5 0,5
Acute Tox.3, H331

STOT SE 3, H335

Aquatic Acute 1, H400

3.3.13.3 ITocoTIKOG TTPoadLoplopdg EKAVOUEVOU OYKOU

Ma Ttov TPOoodloplopd TOU OUVOALKOU TtapOyOUEVOU OyKOUu aepiou, Ta avtiotolxo Telpapoto
npaypatonolndnkav o cuotolyia amoteAoUpevn amd yudAlvo cwAnva oxiuoato¢ U mAnpwuévo e
OPUKTEAALO, TTAWTHPA Kal pta Tpiodn nAsktpoBava cuvbebepévn pe tov mivaka PLC (kAtkoypadog), Elkova
3.12. To 6oxelo avtidpaong amoteAeital and yudAwn ¢laAn pe Pdwtd kamakt twv 100 ml kot eldkd
SLapopdWHEVO KATTAKL yLa TN cVUVSED MAAOTIKOU cwAnva pe TNV €icodo tng nAektpoBavag. To mapaydUevo
a€pLo 06NYEeiTo pPEow ELBIKWY CWANVWOEWV aepiou oTo yudAlvo cwAnva tumou U. O dykog Tou agpiou mou
KATEANYE oTn Uia MAeUpA TOU cwARva eKTOTILIE (00 OYKO OPUKTEAQIOU TPOC TNV MAEUPA Tou MAwWTAPA. Otav
n otabun tou opuktehaiou ektomicel Tov MAwTApa, To PLC kataypddel éva «kAk» Kal Sivel Tautdxpova
€VTOAN oTnVv nAektpofdva vo armeAsuBepwWOEL TNV TOGOTNTO TOU EKAUOUEVOU Ogpiou oTnv atpudodatpa.

O Oyko¢ Tou KABe KALK mpokUmtel amd T Sladkacio Tng Babuovounong tou cuotiuatog. Ma TN
BaBuovounon tou kAwkoypddou AapPavotav unmdyn n moodtnta Tou moapoaxbéviog aspiou amd TNV
Sle€aywyn tou avtiotolyou screening test. Me okomo va efetaotel n ocupnepldpopd tou amoPfAntou oe
TUOAVEG TPAYUOTIKEG OUVONRKEG, Tpayupatorouifnkav &uo KUKAOL Tepapdtwyv. O TPwToG KUKAOC
npaypotonol)dnke otoug 20 °C + 2 °C, Bepuokpacia mou avadépouv ol SokWES Taflvounong Kol o
Seltepog otoug 35 °C + 2 °C, Beppokpociamouv mbovwe va ektebBolv ta andPAnTa 0 EYKOTAOTACELS TWV
VOTLWV XWPWV €L8LKA TOUC KAAOKALPLVOUG UNAVEC. ITov avildpaaotrpa tonobetouvtav 5 g £ 0,1 g delypatog
kat 50 ml £ 1 ml uypoU péoou Kal To KABe melpapa eKTEAECTNKE €1G TPUTAOUV. TO OPLO TTOCOTIKOTOLNONG
(L/kg) autnAg tng mpotewvopevng pebodou efoptdtal amd tn Xpnotpomowolpevn pala amoBAATwWY Kol gv
nipokelpévw opiotnke ota 0,4 L/kg. Mpw amd tnv évapén KAOe MELPAPATOC, TPAYUATOTIOOUTOV EAEYXOC
Slappong os dAoug Toug cwARveg emaAnBelovtag e AUTOV ToV TPOTO TN OTEYAVOTNTA TNC TIELPOUOTIKAG
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Slatagne. H Slapkela Tou KABe KUKAOU TIELPAUATOC NTAV 5 NUépeg ava delypa. Katd tn StdpKela autng g
neplodou, ywotayv kataypadn tou apaxOEvtog Oykou ava AETITO LE TO EVOWHATWHUEVO AOYLOULKO.

Ewova 3. 12 TTepoapatikn S14toén Y10 1060TIKO TPOGO0PIopd EKAVOUEVDVY aePIOV ‘KAMKOYpAPOS’

Ztnv Ewova 3.13 a) omou mapoudtldleTal 0 GUVOALKOG OYKOG Tou aegplou Tou ekAUeTaL O 5 nuEpeG,
TAPATNPOUUE OTL PETA amd TNV MPWTN NUEPA, N mapaywyr aspiou oAokAnpwbnke. Itnv Ewova 3.13 B)
mapoucLaletal o pubuog mapaywyng aepiou ava povada palag tou UAkou. Amo to Staypappa dailvetal otl
TIG TPWTEG SUO WPEG 0 pUBUOC LeYLOTOTOLETAL.

90
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Ewova 3. 13 a)Awdypappo dykov- xpévov kat b) pubpod mapaywyng 6ykov avé kg anopintov
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Ke@aldaio 4. AmoteAéopaTa XAPAKTNPLOUOU ATORANTWY

4.1 Elcaywyn

210 mMapov KepaAalo, mTapoucLAlovTal TO AMOTEAECHUATA TTIOU TTPOoEKUYaV Ao Ta TEPALATO XOPOKTNPLOUOU
TwV amoBAATwyY mou avadpépbnkav oto mponyolevo Kepahatlo. Apxka, de€nxbnoav melpapato e OKOTO
TOV €AEYX0 TNG KATAAANAOGTNTAG TWV amoBAATWY €iTE WC EVAANAKTIKA KAUOLUA £(TE WG EVAANAKTIKEG TIPWTEG
UAEG, yla TN YeTEmelta aflomoinon Toug otnv tolpevioflopnyavia. Onwe avadépbnke oto Kedpalato 1, Ta
anoBAnta pmopouv va xpnotpomnotnfolv wg AFR UE OKOMO TNV UTMOKATAOCTOON OPUKTWV KAUGIHWV Kol
MPWTWV UAWV yLOL TNV TIpaywyr TOLLEVTOU. ATTOBANTO TTOU TIEPLEXOUV XPNoLUa otolxeia omwg Al, Ca, Si kat
Fe umopoUv va xpnotwomnolnBolv w¢ eVaAAOKTIKEG UAEC UTIOKABLOTWVTAC TPWTEG UAEG OMWG 0 aoBeoTo-
AB0c.[137] OL mapdpuetpol mou e€etdotnkay Sladopormolouvtal avaAoya PE TNV KOTNYOPLOTOLNoT TOUG.
Kplown mapApeTpog yla TNV evepyelakn aflomoinon Twv amoBAntwy ival n Bgpudikn toug afia, n omnoia
elval onuavtikd va eival peyalvtepn amd 8 MJ/kg. Afilel va onuewBel otL yla tnv aflomoinon twv
amoBAfTwv w¢ AFR AauBdvovtat umodn kal GAAEC TAPAUETPOL, OMwE oL mpodiaypadEC Tou TEAKOU
OTTOGEKTN, TO PEOAOYLKA XOPOKTNPLOTIKA TOU amoBAATOU, TO KOOTOC emefepyaoiog, TO TEPLBOAAOVIIKO
anotUunwua tng enefepyaociag KA, oL onoieg Sev cuvekTIunBnKav oto MAaiolo tng mapovoog epyaciag.[15]
EmumA€ov, mpaypatonoltnonkav npoodloplopol mapapétpwy onwe to Ni, To S, 0 0AIKOG opyavikog avBpakag
(TOC) kat n vypaocia. H mapouoia Tou vepol HELWVEL TNV amOS00h TwV EVOAAAKTIKWY KAUCLUWY, auéavovtag
TNV KATVAAWGN TOUG yLa TNV EATULON TN UYPOOLAG KOL KATO CUVETIELO TO GUVOALKO KOOTOC TapaywynG.

Ma TIC MEPLOCOTEPECG TTAPOUETPOUG TIOU £EETAOTNKAV EXEL TIPAyHaTomolnOel ektipnon tng SLEVPUHEVNG
aBepalotntag tng uebodou pe ocuvtedeotr) kaAudng k=2 akolouBwvrtag ti¢ odnyiec mou Sivovral oto
eyxepidlo tng Nordtest. H aBeBatotnta Twv LETPoEWY yla To S lval pkpotepn amd 20%, yia to Ni 30%,
Twv Baokwv ofeldlwv eival pikpotepn amod 32%, tng GCV 5%, tng uypaciag kat tng Teéppac sival LKPOTEPN
ano 15% kal tou pH elval 2%. E€aipeon amotelolv, o MPocSLopLoUOG TNG anwAelag upwaong (LOI) kat o
OALKOC opyavikog avBpakag, Oomou n kaBs avaluon mpaypatornoleital €1¢ SUTAoUV Kol w¢ OmoTéEAeopa
Slvetal n péon tn. Kpunplo anodoxng twy petpnoswv yla to TOC kat to LOI elvat n oxetikn mocootiaia
Sdladopa RDP (relative percentage difference) va eivat < 10%.

4.2 Xapaktnplopog amoAntwyv StwAlotnpilov metpeAaiov kot e€60puing
TETPEANIOV

4.2.1 EEavtAnuévol kataivteg - EKA 16 08 02*1 16 08 07*

Onwc daivetat otov MNivaka 4.1, ot e€avtAnuévol KataAlTeg moapouctdlouv peydAn dtadopomoinon wg mpog
TNV KATA BAPOG CUYKEVIPWON TWV TIAPAUETPWY TOU eAéyxOnkav, pe efaipeon to oteped UTOAslppa. H
elkOva autn attioloyeital 6eSopévou OTL oL KATaAUTEG TpoEpxovtal amd SladopeTikd SWALCTAPLA Ko
SladopeTikég Tapaywykég SLadLkaoleg, xwpic wotdoo va eivat yvwoth n akpLBng mpoéAsuaon Toug.

Y& 6AouG ToUG e€avtAnpévouc KataAUTeg N anwAslo mUpwaonc-LOI, mou ekdppdlel To MOCOOTO TNG ATIWAELOC
palog tou Selypatog peta amd mupwon oe uPnAn Bepuokpacia, sival pikpdtepo amo 25,1%. Kotd
OUVETELQ, TO TIOCOOTO TOU SelyaTOC TTOU QMOMEVEL UETA TV TWpwon (100-LOI) kot amotelel évdelén tng
Tédpag Twv amoPfAnTwy eival peyaAltepo amno 74,9%.
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Q¢ mpog Tov OAlkO opyavikd avBpaka, dev moapatnpouvtal Slaitepa aufnuéveg TEG, He e€aipeon Tov
KataAUTn 1 mou ¢rtavel 1o 12,8 %, evw To €UPoG Tou eivat [0,1-4,9] %. H napoucia tou TOC oxetileTal UE TIC
€TUKAB(OELG TOU KWK 0TOUG EEAVTANLLEVOUG KATAAUTEG.

To daBpolopa twv ofeldiwv yla ta anofAnta #3, #5, #10 kot #11 eival To uPnAdtepo, o Moocooto [82,8-
90,9]%, kot akoAouBoUv ta amoPfAnta #1, #2 kol #4, OOV n CUYKEVIPWON TOUG Kupaivetal amd [46,2-
58,2]1%. E€aipeon amoteAolv Ta amoBAnta #6 €wg #9, omou to Abpolopa Twv ofelbiwv mapouaolalel tn
XOUNAOTEPN CUYKEVTPWON.

MMivakog 4. 1 XnuikA avéivon eEaviinuévov katalvtdv-1 éog 11, (anofinto #1-#11)

TMopapetpos xg:sﬁgng LOQ | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10 | #11
Trepet Yathewpo | % . 0,1 96,6 | 974 | 100 | 996 | 999 | 992 | 100 | 100 | 100 | 97,1 | 993
Lol % kB .to. |01 251|196 | 08 | 96 | 23 | 25 | 1.8 | 45 | 36 | 33 | 13
TOC % B Lo. | 0,1 128 | 49 | <01 | 30 | 11 | 16 | 05 | 31 | 23 | 24 | 02
Al,Os %KB.Eo. | 004 | 292 | 435 | 620 | 460 | 615 | 642 | 1,47 | 854 | 4,88 | 56,6 | 85,9
SO %KB.Eo. | 002 | 120 | 444 | 246 770 | 162 | 775 | 207 | 8,85 | 136 | 139 | 4,24
Ca0 % kB Lo, | 002 | 020|012 | 233 | 104 | 279 | 1,81 | 0,11 | 1,13 | 0,76 | 1,72 | 0,09
Fe:0s %xB.to. | 002 | 41,9 | 212 | 025 341 | 7,04 | 017 | 0,20 | 029 | 0,31 | 106 | 0,68
S % kB .&o. | 0002 | 174 | 339 | 0753 | 415 | 1,08 | 169 | 0,12 | 911 | 132 | 457 | 0,04
Ni %xB.Eo. | 0,0002 | 007 1,41 | 001 080 | 013 | 449 | 521 | 355 | 365 | 0,04 | 0,10

To yeyovdg OTL To ABpolopa TwV 0EELSLWV KAl TO TOCOOTO TOU SElYIATOC TTOU ATIOMEVEL HETA TNV MUPWON
eival onuavtikd, kablotd toug meplocdTtepout e€OVTANUEVOUC KATAAUTEC KaTtdAAnAouc yia tnv aflomoinon
TOUG WG EVOANAKTIKEG TPWTEG UAEC OTNV MOPpAywYN TOLUEVTOU. H avayévvnon 1 n avaktnon Twyv PETAAA WY
TUOavVWE va IPOTLUATAL Yia Ta armoPAnta #6 €we #9 w¢ Stadikaoia aflonoinong tou anopAntou, dedouévou
OTL N ouykévipwon tou Ni eival moAU vdnAn [35,5 - 52,1]%. To Ni otoug unOAouToUG KOTAAUTEG sival
UKpOTEPO amd 1,41%.

H ouykévtpwon tou VikeAiou yla Toug €EavtAnpévouc KataAltec-6 €wg 9 (amopAnta #6-#9), odnyel oto
OUMTEPAOHO. OTL TA OUYKEKPLEVE amoPAnta adopolv oe katohUtn Ni. OU KOTAAUTEG VIKEALOU
XpnoLpomnolouvtal os povadeg HDS (uSpoyovoamoBeiwong), yia thv enefepyooia KAaoudtwy metpeiaiou
Kal TNV amopakpuvon S. H upnAn mapoucia tou S 6Toug TPELG ATIO TOUC TECOEPLS EEAVTANUEVOUC KATAAUTEG
[9,11-16,9]%, muBava va odeidetal otn Séopevon HuS katd tnv mapaywyikn Sladikaoia kal aviiotola n
T tou TOC va amodidetol oe emikabloslg Kwk otnv emidavela Tou KataAutn. H xapnAn twr tou TOC kat
Tou S otov e€avtAnpévo KataAltn-7 (#7) mBavwg va elval EvEeLfn OTL 0 CUYKEKPLUEVOC KATOAUTNG Sev €XeL
XxpnoLpomnolnOsl opkeTad.

ISlaitepo evbladépov mapouctalelt o eovtAnuévog kataAltng-1, kabweg eudavilel thv uvdPnlotepn
ouykévtpwon Fe (umo tnv popodn Fe,0s) kat S, og mooootd 41,9% kal 17,4% avtiotoya. OL e€avtAnuévol
KATAAUTEG-2 KoL 3 £X0UV KOLVA XAPAKTNPLOTIKA TNV IepLlekTikotnta os Al, S kot Fe.
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TéNog, mapatnpeital OtL ota anofAnta #3, #5, #10 kot #11 to dBpolopa tou Al,0s kat SiO,, KUMALveETAL Ao
[70,5 - 90,1]%, yeyovog mou odnyel 0To CUUMEPOOHA OTL TTPOKELTAL O KataAuteg FCC. [138]

4.2.2 AToBAnTa ov TePLEYOLV eTIKIVEUVES BeloVxeg evwoelg & OEEa tepLExovTa
metpéAaio- EKA 06 06 02* & 05 01 12*

Onwg ¢aivetat otov Mivaka 4.2, amo TG XNUKEG aVaAUCELG TTOU TipaypatonoltiOnkayv yivetal oadeg OtL n
neplektikotnta o TOC kat LOI ivat unAn yio 0Aa ta andoBAnta Kal autd anoteAsl €vEelén TG opyavikng
Toug ovbotaong. To TOC kupaivetal amo [10,5-19,0]% pe s€aipeon ta amoOBANTA TOU TIEPLEXOUV ETKIVOUVEC
Belolyeg evwoelg-1 (amopfAnto #12), ta omoia mapouaialouv TNV UPNAOTEPN CUYKEVIPWON OE TOGOOTO
38,9%. H (61a taon napatnpeitatl oto LOI, n T tou onoiou kupaivetal amno [35,0-38,3]%, e e€aipeon kot
TAAL To amoPfAnto #12 omou ¢dtdvel to 73,1%. Katd ouvénela, n Bewpntikd avOpeVOUEVn Tébpa Twv
amoBARTWV KupailveTal anod [26,9-65,0]%.

Ilivakag 4. 2 Xnuikn avaivon omofANtov mov mepiéyovv emikivovuveg Belovyeg evooelg (amoPinta #12 & #13) kot o&éwv
nepléyovta meTpéiato (#14)

Mapapetpos ﬁz:gr?zng LOQ #12 #13 #14

X1eped Yroreyupa % K.p. 0,1 69,7 81,6 55,1
Lol % k.B.E0. 0.1 731 383 35,0
TOC % Kk.B.E0. 0.1 389 105 19,0
Al03 % k.B.E.0. 0,04 0,832 0,521 0,418
SiO2 % k.B.E0. 0,02 0,943 0,816 0,802
CaO % Kk.B.E0. 0,02 0,753 0,247 0,455
Fe20s % k.B.E.0. 0,02 26,2 473 54,9
S % Kk.B.E0. 0,002 6,83 14,9 18,0
Ni mg/Kg &.0. 2,00 177 194 158

GCV MJ/Kg - 17,3 838 6.5

H opyavikn ¢uvon twv amoPAntwv enaAnBeltnke amod tov NMpooSloplopd tng Bepudikng aflag twv
amoPBAnTwv. Kal og auth TNV mepimtwon, N avwtépa Bepuoyovog Suvapn mopouotdlel pikpn Stakvuovon
arno [6,5-8,8] MJ/kg, ue e€aipeon to anoBAnTo #12 n twun tng onoiag avépyetal ota 17,3 MJ/kg.

EvSladépov mapouctalel To yeyovog OtL ota e€etalopeva amdfANTA N MEPLEKTIKOTNTA TWV KUPLWV 0EELSIWV
elval pkpotepn amo 1 % yla oAa ta ofeidia pe e€aipeon to Fe,0s. H ocuykévipwon twv anoPAntwyv oe Fe
ekppaopévn weg Fe,03 mapouaotdlel peydAn diakupavon amd [26,2-54,9] % evw ta Alb,O;, CaO kat SiO
aBpolotikd dev Eemepvolv oe kaveéva amoBAnto 1o 3 %. InUavtikn eival n mapoucia Tou S yla 6Aa Ta
amoBANTA, N TMEPLEKTIKOTNTA OTO OMOLA Kupalvetal amno [6,83-18,0] %, emPePfalwvovtag Kal TNV ovopacia
Twv anofAnTwy. H tiun tou Ni mapapével o xapnAa enineda.

Ao tnv afloAdynon Twv TEPOHUATIKWY OTOTEAECUATWY, Yivetal cadég ot ta efetalopeva amoBAnta
propoUv va ipoodEpouv pooTiBéuevn afla wg AFR Adyw toug Bepuidikng tou aflag kot Tou abpolopatog
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TwV KUpLWV oeldiwv. H teAkn aflomoinon Toug w¢ eVAANAKTIKA KOUGLUA 1) EVOAAOKTIKEG TIPWTEG UAEG gival
ouvapTnon Kol GAAWVY OPAPETPWY oL AapBavovtat umtopn ava nepintwon. [15]

4.2.3 Apudatwpévn netpelatostdng Adomn — EKA 13 05 02* / Adomnn $puoKoXnULKAG
enetepyaoioc-1 — EKA 19 02 05* / Adonn BloAoyikou kaBaplopol — EKA 19 08 11*

Onw¢ ¢aivetal otov Mivaka 4.3, oL eMeepyACUEVEG AAOTIEC TIPOEPYOUEVEG OO TN SLUALON Tou MEeTpeAaiou,
TLEPLEXOUV LEYAAO TTOCOOTO uypaoiag To omoilo kupaivetal and [42,2-68,5] %. Evéladépov mapouolalel To
YEYOVOC OTL OKOUN Kal N adudatwuévn MeTpeAaloeldng Adomn (amoPAnto #15) mepléXEL ONUOVTLKO TOCOOTO
vypaoiag, 49,7 %. Ta SWAloTrpla EMISLWKOUV TNV OTOUAKPUVGN TOU TIEPLEXOMEVOU VEPOU amod TIG EMetep-
YOOUEVEG AAOTIEC, TIPOKELUEVOU VO LELWBEL 0 OyKOG TwV amoBANTWVY Kol To cuvakolouBo kdotog SLabeong
TOUG. ZuvnOng TPOKTIKN €lvol N OMOPAKPUVON TOU VepoU va YIVETOL HE HUNXavika péoa (decanter
centrifuges). Map OAa auTd, n TMEPLEXOUEVN LypOOia TNG emMefepyaoUéVNG AQOTING TTOPAUEVEL 0 UYPNAQ
enineda. H Enpavon wg texvikn eival anodotikdtepn. Qotdco Sev MPOTIUATAL Yot AOyouG aohAAELOS TNC
gykataotoonc. [62]

IMivaxog 4. 3 Xnuikf avéivon apudatopévng tetpehotogdovg Adonng (#15), Adonng puoikoynuikng enséepyaciog-1 (#16)
Kot Adonng Broloyucod Kabapiopod (#17)

Hapapetpog Movado Métpnong LOQ #15 #16 #17
Yypooio % K.J. 0,1 49,7 42,2 68,5
GCVv MJ/kg - 74 4,6 9,6
Téppa % K.B. 0,1 18,0 34,1 6,9
Ni mg/kg 2,00 164 306 135
S-SO4 % K.B. 0,003 0,736 1,96 1,10

H Bepudikn afia twv Aaonwv eaptatal HeTafU AWV KOL Ao TNV TEPLEKTIKOTNTA O VEPO. To yeyovog OTL
n vypoaoia amoteAel TouAdylotov to 42,2% TNG CUVOALKNG UAlaG Tou amoBAntou emdpd OTO EVEPYELOKO
TEPLEXOUEVO TwV amoPARTwy, To omoio kupaivetar amd [4,6-9,6] MI/kg. EmumpocBeta, wg mpog thv
TepLlexOUevn tédpa, daivetal 0tL n Adomnn PpuokoxnpLKnG enetepyaciag mapouctdlel TNV uPnAdTEPN TN
o€ MooooTo 34,1%, evw yla Toug duo TUMoUG AdoTiNG N tédpa elval Ukpotepn amo 18%. H tur tou Ni
TapapEVeL o XapnAa emnineda. Adyw mopaywylkng Stadkaociag, Oa avapevotav n MepLeKTKOTNTA o€ Beio
otnv adudatwuévn metpehaloeldy Adomn va eival uPnAOTEPN OUYKPLTIKA HE TN AACTIN PUOLKOXNMLKAG
enefepyaciag kat tn Adomn BoAoyikol kaboplopou. Ta MEpAUATIKA amoteAéopata Sev emiBefalwvouv
KATL TETOLO, yeyovog Tou umopel va odeidetal oto Ot Ta amoPAnto mpoépyovial amd SladopeTikd
SwAlothpla. H dtadopormoinon mou UNAPXEL WG TPOG TN CUYKEVTPWON Tou Belou e€aptdtal PeTaty AAAwY
Kot artd to netpéAaio ou SwAiotnke. To Bslo CUPUETEXEL OE OXETIKA ULKPEC CUYKEVTPWOELS (<2%).

Télog, wg mpocg tnv mbavh aflomoinon twv Aaonwv amd tnv enefepyacio metpeaikwy omoPAATWY
TPOKUTITEL OTL Ta e€eTalOpeva amoPAnTa Unopolv va MpoodEpouv MPooTIBEpeVn afia wg AFR Adyw tng
BepudLkng Toug afiag. QoTO0O0 KAl TO AVOpYavo TEPLEXOUEVO TOUG (% Tédpa) ival uTtOAOYLOLUO.
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4.2.4 I(nuata Tubpéva amooTakTnpa Kat KatdAotma avtidpdoswv- EKA 07 01
08*

Onwc daivetat otov MNivaka 4.4, ta WRuoto MUBUEVA OMOOTAKTAPA Kol KotaAouta avilbpaoswv-1&2,
napouotalouv pikpn Sladopomoinon wg MPog TIG MAPAUETPOUC MoU setdotnkay. ISlaltepa uPnAn Kat
OUYKPLOLUN HE OPUKTA Kauolua Onwe to petcoke ival n Bepudikn afla Twv umo e€étaon amoBARTwWY, TO
TLEPLEXOUEVO TWV oTolwyv elval peyalutepo amo 39 MI/kg. EmutAéov, evbladEpov mapouoldlel To YeYovog
OTL To Beio Kal oTic U0 MEPUTTWOELS €lval PIKPOTEPO amd 1,05 % Kol ApKETA UKPOTEPO ATIO TO TMEPLEXOLEVO
Beio tou petcoke (4,73 %).[117] H neplexopevn vypacia yio ta Suo anopfAnta ival pkpotepn amod 11 %. Ot
TWEC TNG Tédpag kat Tou Ni eival og xapunAd enineda.

MMivakag 4. 4 Xnuikn avaivon iGnpotog Tudpéva onoctaktipa Kot katdrotma avidpdcenv 1 &2 (amoPfinta #18 kot #19)

Hapapetpog Movado Métpnong LOQ #18 #19
Yypooio % K.J. 0,1 6,8 10,6
GCVv MJ/kg - 39,1 39,0
Téppa % K.B. 0,1 1,0 0,9
Ni mg/kg 2,00 16,1 22,9
S-SO4 % K.B. 0,003 1,01 1,05

JUVETWG, N evepyelakr aflomoinon Twv ev Adyw amoBARTwy mpotipdtol Adyw tng uPpnAng Bepudikng agiag
TOUG.

4.2.5 AdoTmeg kal amoBANTH YEWTPNONG OV TEPLEYOLV TteTpéAato-EKA 01 05 05*

Onwc ¢aivetal otov Mivaka 4.5, amd TIC XNUKEG avaAUOELC TIOU TpoyUatomolnfnkav oto amoBAnto
«AAOTIEG KAl AMOPBANTA YEWTPNONG TIOU TIEPLEXOUV TIETPEAQLO®, N TEPLEKTIKOTNTA o TOC avépyetal ot
TIOC00TO 6,4 % Kal n avwtépa Beppoyovog Suvaun oe 2,14 MJ/kg. To opyaviko mepLlexOpevo odeileTal ota
Aadla S1aTpnong mou XpnoLuomnolouvtal Kotd thv e€0puén Tou Tetpelaiou Kal o (xvn apyou metpelaiou.
Q¢ mpog v anwAela nupwong (LOI), To moocooto avépyetal oe 14,5% Kal KATA CUVEMELQ, N TEPPA TOU
armoPAntou eival 85,5 %. To S Sev enepva to 1 % kat to Ni eivat pikpotepo tou 0,1 %.

AtileL va onpelwBel 6Tl Ta anoBAnTa Yyewtpnong mepLEXouv Tupitio, acBéotio, ahoupivio Kot oidnpo, Ta
omola elval ONUOVTIKA CUOTATLKA YLOL TNV TIAPAYWYN TOLWEVTIOU. ZUYKEKPLUEVA, TO ABpolopa Twv KUPLWY
o&eldlwv (Alx03, Ca0, SiO kat Fe,03) oto anopAnto eivat apketd uPnAo (45,6%).

Télog, n aflomoinon Twv amoPAATWV YeEWTPNONG otnv TolpevtoBlopnyoavia amoteAel pia ¢k ya to
nieptBaAlov AUon, KaBwg Ta TIOLOTIKA XOPOKTNPLOTLKA TOUG Ta KaBlotouv amoBAnta uPnAng mpooTtBEuevng
aglag wg AFR. e mapopola cupnepdopata eiyav kataAnget kat ot Dhamri et al,2019.[74]

[Tivakog 4. 5 Xnpkd avéivong Aaonng Tov anofAtov «AAoTeS Kot omdPANTA YEDTPNONG TOV TEPLEYOVV TETPEAALO
(amdBAnTo #20)

Mapapetrpog Movada Métpnong LOQ #20

X1eped Yroreiupa % K.J. 0,1 76,1
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Hapapetpog Movado Métpnong LOQ #20

LOI % k.p.&.0. 0,1 14,5
TOC % K.p.&.0. 0,1 6,4

Al20s3 % k.p.&.0. 0,04 3,50
SiO2 % k.p.£.0. 0,02 344
CaO % K.p.&.0. 0,02 6,21
Fe203 % 1.p.&.0. 0,02 1,48
S % k.p.&.0. 0,002 0,762
Ni mg/kg &.o. 2,00 426

GCVv MJ/kg - 2,14

4.3 Xapaktnplopog amofBAntwyv Blounyaviag aAovuwviov

4.3.1. Adotm @uokoynuikng emeepyaciag-EKA 19 02 05*

Jopdwva pe Ta amoteAéopata Tou mapouctdlovtal otov Mivaka 4.6, Ta XOPAKTNELOTIKA TWV AQCTIWV
duoKoxNUIKNG emefepyaoiag £pxovtal o ocupdwvia pe TIC Slepyaociec mou AauPfdvouv xwpa oTo
TIOPAYWYLKO OTASL0 TIPOEAELONG KAL T AVTIOTOLYO XPNOLUOTIOLOUEVO XNUIKA LEDAL.

JUYKEKPLUEVA, N meplektikotnTa o TOC kat LOI sivatl uPnAnl yio 6Aa to amopBAnta KoL auto omoteAed
£vOelfn NG opyavikng cUOTOONAC Toug. To yeyovog auto odelAeTal oTa AUTAVIIKA TIOU XPNOLUomoLoUvToL
Katd tn dadikaoia Tng €Aaong Kot Tou pvipiopatog Twv ¢UAwY aloupwviou (BAéne KeddAato 3). To TOC
Kupaivetal amd [14,5-46,7]% pe e€aipeon 1o amoPfAnto #25, 1o omoio mopoucldlel T XOpNAOTEPN
OUYKEVTPWON O€ T0000To 7,0 %. Avtiotolxa, n twun tou LOI kupaivetal amno [41,9-61,0] %. Ta andPAnta pe
Vv uPnAotepn meplektikotnTa oe TOC, mapouoialouv Tnv vPnAdTepn mooootiaia anwAsla mupwong. H
opyavikn ¢puon twv anofAntwy #21, #22 kal #23 emaAnBeVTnKe amnod Tov MPOcSLOPLOUO TG BePULSIKNG TOUC
aflag. AvtiBeta, oL Adomeg #24 kol #25 Sev £xouv OepuLdikn aia.

ErmutAéov, ol Adomeg UOLKOXNIULIKNAG €ETEEEPYAOLOg TEPLEXOUV HEYAAO TOCOOTO Uypaociag To omolo
Kupaivetat amno [53,7-81,91%, pe e€aipeon 1o amoPAnto #23, OMoOU N MEPLEXOMEVN Lypacia eival HOALG
23,4%. H oUmOMAKPUVON TOU TIEPLEXOUEVOU VEPOU amod OAOUC TOUG TUTOUG AQCTIWV (GUGCLKOXNULKAG
enefepyaciag amotehel MpoOPANUa cuvoAlkotepa yla tn Plopnyavia, Sedopévou OTL AUEAVEL TO KOOTOG
Slaxeiplong Twv amoPAnTwv.

[Tivakog 4. 6 Xnpkn avélvon Aactdv guotkoynpkng exe&epyaciag-2 £éog 6, and ) Prounyavio arovpuwiov (andfinta
#21-#25)

Hopapetpog Mg:gﬁ(‘:ng LOQ #21 #22 #23 #24 #25
X1eped o

- % k.. 01 36,1 46,3 76,6 18,1 37,2
LOI % K.p.E0. 01 61,0 58,7 56,4 43,7 41,9

84




MopapeTpog xg:gﬁzng LOQ #21 #22 #23 #24 #25
TOC % K.B.E0. 0.1 36,2 46,7 35,8 145 7,0

Al203 % K.B.E.0. 0,04 13,7 9,55 7,80 30,30 13,6
Si0s % K.B.E0. 0,02 1,38 0,791 0,701 2,74 0,480
Ca0 % K.B.E0. 0,02 19,3 25,9 335 13,9 345
Fe20s % K.B.Eo. 0,02 0,161 0,321 0,089 0,529 0,150
S % k.B.E.0. 0,002 0,34 1,53 1,65 1,7 5,35
Ni mg/kg E.o. 2,00 56,7 93,7 57,5 136 15,0
GCV MJ/kg - 6,8 8,1 6,3 - -

A&ileL va onuelwBel 6tL o aBpotlopa Al,03 kat CaO o OAEG TIG TEPUTTWOELS Elval peyaAUtepo amnd 33,0 %. H
unAn mapoucia tou Al anodibetal otnv enefepyacia TwWV pOAWV AAOUULVIOU TTOU AMOTEAOUV QVTIKELLEVO
TWV TIAPAYWYLKWY Hovadwy Tou efetdaotnkav. Avtictola, n mapouocia tou Ca amodibetal otn xpnon
udpotelbiou Tou aOBECTIOU TIOU XPNOLUOTOLEITAL KATA TNV eneepyacia Twv Uypwv amoBANTwvY Tou
TPOKUTITOUV amd TNV emidavelakn Katepyooia tou ahoupwiov (BAéne Mapaypado 3.2.2.1). Avtictolxa, n
uPnAn T tou S amodidetal otnv xprion tou StaAlpaTog Belikol 0€£0G, TTOU XPNOLUOTIOLEITOL KOTA TN
Sdladkaoia g amoAinavong kot Kupaivetal peta [0,34-5,35]%. H mapoucia tou Ni slval og yapnAd
enineda. Ano tnv afloAdynon Twv anoTeAsopatwy tou Nivaka 4.6, TPoKUTTEL OTL oL AQCTIEG GUOCLKOXNULKNG
enefepyaciag and povadec eneepyaociag alouvpviov pmopolv va xpnotpomnotnfouv wg AFR kupiwg Adyw
ouvelodopag Tou avopyavou KAACUATOC.

4.3.2 AnopAnta pidtpwv -EKA 1502 02*

Ta anopAnta didtpwyv mapouctdlouv pikpr Stadopomoinon we mpPog TG MAPAUETPOUC TIOU €EETATTNKAY,
Mivakag 4.7.

Mivakag 4. 7 Xnuikn avaivon oamofAntov ¢idtpev and v dtadikacio Tovg EAacng aiovpviov

Hapapetpog Movéadso Métpnong LOQ #26 #27
Yypaoia % K.J. 0,1 19 2,3

Téppa % K.B. 0,1 45,8 61,2
GCV MJ/kg = 15,4 16,3
Ni mag/kg 2,00 3,06 7,24
S-SO4 % .B. 0,003 0,036 0,023

To evepyeloko meplexdpevo twv armoBARTwy ¢idtpwy eival peyalivtepo amnod 15,4 MJ/kg kot amodibetal ota
AUTOVTIKA. TTIOU XpnotpomotoUvtotl Katd thy Stadikacio £éAaong tou oAoupviouv. EmutAéov, evdiladépov
TaPoUcoLAaleL To yeyovog OTL to Oelo elval pikpotepo amd 0,1% mou onuaivel OTL 6ev CUVELODEPEL OTLG
EKTIOUTEG SOx KOTA TN XPAOoN w¢ eVAANAKTIKO KaUowo. H unAn meplektikOtnTa TNG TEPPAC Bewpeital
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QVOPEVOUEVN AOYW TNG cUOTAONG TNG SLATOULIKAG YNNG, TIOU XPnOLUoToLeital w¢ péco didtpavong yla tn
OUYKPATNON TwV EEVWV UAWV TTIOU TTEPLEXOVTAL OTO Xpnolpomotnuéva Amavtika (BAEne Napaypado 3.2.2.2).
Ol TIéG TG uypaoiag kat Tou Ni Bplokovtal og xaunAd enineda.

JUVETWG, N eVePYELOKNA aflomoinon Twv ev AOyw amoBANTWY TPOTIUATAL AOYW TNG CNUAVTLIKNAG BepULSIKAC
aflog touc.

4.3.3 didtpa Puxpns édaons & Pidtpa Bepung éAaong - EKA 15 02 02*

ATO TA QMOTEAECUATO TWV XNULKWV avaAUoewv Tou apouctdalovral otov Mivaka 4.8, yivetal oad£g OTL To
avopyavo pEpog Twv PpiAtpwy Puyxpng €haong ekppacpévo we mpog tnv tédpa eival uPpnAod (23,2%), os
avtiBeon pe tnv tédpa yia pidtpa Bepung éhacng (4,6%). Aut n Sltadopomnoinon odelletal oto yeyovog otL
ta diAtpa Yuxpng €laong amotedolvtal amd eEavitAnpévn SloTopkn yn kot GUAAa xaptiol Ta omola
OUYKPOTOUV TO OTEPEA CWHATISLA TOU AUTAVTIKOU. TNV Tepimtwon tng BepNG €AaonG T XPNOLLOTIOLNLEVAL
£hata SiEpyovtal amd pnyovika ¢idtpa mieong, ta onola kal armoteholv ta ¢idtpa Bepung éhaong (BAEme
MNapdaypado 3.2.2.3).

Mivakag 4. 8 Xnuikég avardoelg yio andfAnta giktpev yoypng (amdfinto #28) kan Oepung éhaong (amdpinto #29)

Hapapetpog Movado Métpnong LOQ #28 #29
Yypooio % K.J. 0,1 0,9 34,6
Téppa % K.J. 0,1 23,2 4,6
GCV MJ/kg - 20,7 22,1
Ni mg/kg 2,00 75,6 15,1
S-SO4 % K.B. 0,003 0,020 0,166

H Bepuidikn aio twv umod efétaon amoPAntwv eival peyaAltepn amd 20,7 MI/kg kal odeiletal otnv
TAPOUCIA TWV AUTOVIIKWY TIOU XPNOLoToloUvTal Katd tnv Stadlkacia tng €Aaong tou aAouuviou.
ErutAéov, n uPnAn vypaoia (34,6%) yia ta pidtpa Bepung Ehaong odelletal oto yeyovog OTL yla T Almavon
Twv poAwv Bepung €laong xpnolpomolouvtal yohaktwpato. OL UTIOAOLTEG TOPAUETPOL €ival XapnA£c.
JUVETWG, N evepyelakn aglomoinon twv ¢iAtpwy €Aaong mpoTidtal Adyw TG oNUAVTIKNG Bepdikng aiog
TOUG.

4.3.4 Zaplopata/okwples amo tn Bepuikn mapaywyn aAovpwviov - EKA 10 03
15%

JUpdwva pe Ta amoteAéopata mou napouctalovral otov Mivaka 4.9, Ta XopaKTNPLOTIKA TwV EadplopdTtwy
ard tn Oepuikn mapaywyn oAoupviou épxovtal os cupdwvia pe Tic Slepyacieg mou AopBavouv xwpa Katd
v mapaywylk Swadikacio. H meplektikdtnta oe AlL,Os yia ta §adpiopata-1 (amofAnto #30) kai
Eadploparta-2 (amopinto #31) elval 75,4% kai 88,1% avtiotolya. Agilel va onuelwBel otL To dBpolopa Twv
KUpLwV o€eldiwy, KoBwE Kal To UTIOAELPPA TN amWAELaG TIUpwong gival ToAL uPnAod Kat arotelolv EvEelén
TOU avOpYyavoUu KAACHATOG TWV UTO e€€Tacn amoBANTwy. Ol UTIOAOUTEG TOPAUETPOL TTAPAUEVOUV OE XOUNAA
enineda.
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Mivakag 4. 9 Xnuuwég avarvoelg Eappiopdtov and ) Bepuikn mopaymyn aiovpwviov -1 & 2 (amoPfinto #30 o

amofinto #31)

Mapapetpog Movada Métpnong LOQ #30 #31

Y1eped Yroreyupa % K.J. 0,1 100 97,3
LOI % K.B.E.0. 0,1 <0,1 5,0

TOC % Kk.B.E.0. 0,1 0,9 <0,1
Alz03 % K.p.&.0. 0,04 754 88,1
SiO2 % k.p.&.0. 0,02 2,84 2,11
CaO % k.p.&.0. 0,02 1,50 0,178
Fe203 % k.p.£.0. 0,02 6,59 0,167
S % k.B.&.0. 0,002 0,023 0,031
Ni mg/kg &.o. 2,00 249 94,1

Katd ocuvénela, anod ta anoteAéopata tou MNivaka 4.9 daivetal ot ta fadpiopoto alovpwviou, Adyw Tou
avOpPYOVOU TIEPLEXOUEVOU TOUG, TPpoadidouv mpooTiBéuevn atia otnv mapaywyn TOLUEVTOU.

4.3.5 Zxovn emegepyaoiog agpiwv - EKA 10 03 23*

Amo ta amoteAéopata mou mapoucialovtal otov Mivaka 4.10, yivetal cad£g OTL oL OKOVEC emefepyaciog
aeplwv (amopAnta #32 kot #33) anoteAolV £va TUTILKO amoBAnTo Slepyacilwy avakUKAwoNG aAoupLviou, To
omolo yapaktnpiletal anod Tig UPNAEC TIUEG ahoupLviou, peyaAlTepeg amo 43,4% uno tn popdn Al,Os.

Mivakag 4. 10 Xnukég avardoelg okdvng eneéepyoociog-1&2 (amoPanto #32 & #33)

Hapapetpog Movada Métpnong LOQ #32 #33

Xteped Yroreippa % x.B. 0,1 89,3 99,8
LOI % k.p.&.0. 0,1 12,8 11

TOC % k.p.€.0. 0,1 9,5 <0,1
Al203 % k.p.£.0. 0,04 43,4 54,2
SiO2 % x.p.&.o. 0,02 22,4 1,28
CaO % k.p.£.0. 0,02 2,72 3,69
Fe20s % k.p.E.0. 0,02 3,27 0,319
S % k.p.&.0. 0,002 0,383 0,215
Ni mg/kg &.o. 2,00 137 50,0

H mapouoia tou aofeotiov mapouotalel pikpn dtakupavon yia ta Suo amdPAnta Kot amodidetal atn xpnon
UAKWV emefepyaoiag Omw¢ o ooBéotng 1 to Oflvo ovOPOKIKO VATPLO TIOU EYXEOVTIAL OTO PeUMA
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OKOTEPYAOTOU agpiou yla tn peiwon twv ekmopniwv HCl, HF, Cly, SOx kat PCDD / F ( Napdypado 3.2.2.5). H
TLEPLEKTLKOTNTA O S elval pikpotepn amo 1 % yla T SUo okoveg kal odeiletal otn Séopsuon twv SOk H
vnAn TR tou TOC (9,5%) kat tou LOI (12,8%) yia tn okovn emnefepyaocioc-1 (anopfAnto #32) kal n
Sdladopormnoinon oe oxéon Ue tn okovn eneepyaoiac-2 (amopAnto #33), mbavwg odelletal otnv mapoucia
OPYQVLKWY EVWOEWYV TWV TPWTWV UAWV TIOU avOKUKAWBNKav.

To uPnAd dBpolopa Twv KUPpLWV OEESIWV KaBLOTA TG oKOveG enetepyaoiag agplwv amd Blopnxavieg
SeUTEPOYEVOUC aVaKUKAWGNG aloupLviou KATAANAES yla Tnv alomoinor toug wg AFR amo tn Blounyavia
Tapaywyng ToLLEVTOU.

4.4 Xapaktnplopog amoBANTwy amd LovASEG KATEPYAOT UG LETAAAWY

4.4.1 AmoBAnta Aelavong petaAlwyv - EKA 12 01 20*

Onwg daivetatl otov Mivaka 4.11, and TIC XNULKEC avaAUOELG TTOU TpaypaTonolnonkav ota amoBAnta
Aelavong petaMwyv (amépPAnto #34), n meplektikotnto os Fe,O3 avépyetal oe mooootd 92,8 % Kkal autd
altoAoyeital Adyw g mpoéhevong tou (Mapaypado 3.2.3.1). Ot untdAouteg MapAUeTPOL glval og YaunAd
enineda.

Mivakag 4. 11 Xnukég avolvoelg o amdPfinta Aeiovong petddov (amdpinto #34)

Mapapetpog Movada Métpnong LOQ #34
Yreped Yrorewupa % K.J. 0,1 98,3
LOI % k.p.&.0. 0,1 3,5
TOC % K.B.&.0. 0,1 0,5
Al203 % k.p.&.0. 0,04 0,064
SiO2 % Kk.B.&.0. 0,02 0,028
CaO % k.B.&.0. 0,02 1,04
Fe203 % x.p.€.0. 0,02 92,8
S % k.B.&.0. 0,002 <0,20
Ni mg/kg &.o. 2,00 525

Ta anofAnta Aslavong LETAAA WY UtopolV va GUVELSPEPOUV WG EVOAAOKTIKN TPWTN UAN oTnV mapaywyn
ToLUEVTOU AOYWw ™G uPNANG cuykévtpwaong Fe;0s.

4.4.2 Adomm @uokoxnukng emegepyaoiag-7&8 - EKA 19 02 05*

JUpdwva e Ta amoteAéopata mou mopouctalovtal otov Mivaka 4.12, Ta XOpOKTNPLOTIKA TwV AQCTIWV
duaokoxnukng emneepyaociag-7 & 8 mapouaotdlouv pPeydAn StakUpOvVon wC TPOC TIC TMAPAUETPOUC TIOU
efetaotnkay, pe e€aipeon v anwAsLla TUPpWong.
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Iivakag 4. 12 Xnuikég avardoelg Adoneg puowoyn uikng eneepyaciag-7 & 8 and povades Katepyaciog HeTAAA®V

(amoPAnTO #35 &#36)

Hapapetpog Movado Métpnong LOQ #35 #36
Xteped Yrnoreppa % K.B. 0,1 55,5 30,8
LOlI % k.p.&.0. 0,1 24,4 25,1
TOC % K.p.&.0. 0,1 0,3 5,4
Al20s3 % k.p.&.0. 0,04 0,098 0,025
SiO2 % K.p.&.0. 0,02 0,378 431
CaO % k.p.&.0. 0,02 4,09 0,98
Fe203 % K.p.&.0. 0,02 57,8 5,34
S % k.p.&.0. 0,002 <0,002 0,268
Ni mg/kg &.o. 2,00 492 10100

H Siadopormoinon autn odeiletal otn dtadikacia npoéAeuong Twy amoBANTwyY. AMO Ta ATOTEAECHOTA TWV
avalUoswv yivetal oadég OtL n Adonn duokoxnUikng enefepyaciag-7 (amopAnto #37) mpoépxetal amo
povada enefepyooiag oldnpou, evw n Adonn duolkoxnuikng enefepyacioc-8 (anopAnto #36) mpoépxetal
and tn Sadikacio emwikeAiwong. Qotooco kat ota duo efetalopeva anopAnta to abpolopa Twv KUPLWY
ofelblwv eival peyalltepo amod 49,4 %. Katd OUVETELQ, TO AVOPyovo KAGOHO TwV &V AOYyw amoBARTwv
UMopel va xpnoLpornotnBel wg evoAAAKTIKY TTPpWTN VAN yLa TNV OpOywYyr TOLUEVTOU.

4.5 Xapaktnplopog amofAnNtwv and Bounyavies emeepyaoiog
amo AN TwV

4.5.1 Refuse derived fuel - EKA 19 12 10 & Xteped evaAraktikd kavoipo-EKA 19
12 11*

JUpdwva Ue Ta anoteAéopata mou nmapouctdlovtal otov Mivaka 4.13, mapatnpeital peydin dlakvuovon
WG TIPOG TLC TIAPAUETPOUC TTIOU EEETACTNKAV.

Iivakag 4. 13 Xnuikég avarvoeig tov refuse derived fuel (andPAnto #37, #38) kot 61Ep€0D EVOALAKTIKOD KAVGIHOV
(amdBAnTO #39)

MapapeTpog Movado Métpnong | LOQ #37 #38 #39
Yypaoia % K.J. 0,1 11,1 7,0 17,0
Tégpa % K.p. 0,1 24,3 20,2 14,2
GCV MJ/kg - 27,5 13,7 19,1
Ni mg/kg 2,00 14,2 162 134
S-SO4 % K.B. 0,003 0,057 0,343 0,776
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H 8lattepotnta Twv eVOAAAKTIKWY KAUGIUWV lval OTL | cUOTACK TOUG TTOLKIAEL aAvVAAOYQ LLE TIG TIPWTEG UAEC
— amnmoPAnTa MOU XpnoLdomoLtnkayv yla TNV mapaywyr tous. H avwtépa Bepuoyovog duvaun ota umod
e€étoon eval\akTikd kovolpa Kupaivetat amod 13,7 MI/Kg €wg 27,5 MJ/Kg. e mapopola cupmepaopata
£youv kataAnfet ot Wagland et al, 2011 kot ot Aktag et al, 2016 6mou n GCV kupawvotay and 13,0 MJ/kg €wg
22,1 MJ/kg oe &eiypata RDF kat SRF.[139],[140] To mooootd tng tédpag kupaivetol amd [14,2-24,3] %.
A&ileL va onpelwBOel OTL N MEPLEKTIKOTNTA O€ S KaL yLa Ta Tpla eVAAAAKTIKA KaUola lvat pikpotepn amno 1%.
To Ni Bpioketal og xapnAo eninedo yla ta e¢etacbévia anopAnta.

4.5.2 EvaAdaxTikn tpwtn VAN - EKA 19 03 06*

H alomoinon tou amofAntou # 40 wg evoAAOKTIKN TiPWTN UAN altloAoyeital, KaBwe n MePLEKTIKOTNTA TWV
Baoikwv ofeldiwv elval peyaAltepn amd 65%. H unAn MEPLEKTIKOTNTA TNE AMWAELXG MUPWONG, MBavwe va
anodidetal otnv mapoucia tou ofelblou Tou aoBeotiou. IxeTkd vPnAn elval kal n mopoucia tou Beiovu,
EVW OL UTIOAOLITEG TTAPAETPOL BpiokovTal o xaunAad emnineda.

Iivakag 4. 14 Xnpikég avordoelg tng otepeng EVOALUKTIKNAG TpDdTNG VANG (amdPAinto #40)

Mapapetpog Movado Métpnong LOQ #40
Xteped Yrorewppa % x.B. 0,1 89,7
LOI % k.B.&.0. 0,1 20,9
TOC % Kk.B.&.0. 0,1 1,20
Al2O3 % «.p.E.0. 0,04 8,67
SiO2 % Kk.p.&.0. 0,02 30,9
CaO % K.B.E.0. 0,02 17,3
Fe20s % x.p.&.0. 0,02 8,4
S % k.p.£.0. 0,002 1,47
Ni mg/kg &.o. 2,00 265

4.5.3 llprovidt - EKA 03 01 04*

Onwg daivetat otov Mivaka 4.15, amd TIC XNUIKEG avOoAUOEL( Ta oamoPAnta mplovidlol (#41-#43)
mapouctalouv PLKp SLoKUUAVON WE TIPOC TIC TAPAUETPOUC TTIOU eEsTAOTNKAY, HE e€aipean TNV uypacia yla
1o mplovibt -1 (améPAnTo #41). H avwtépa Beppoydvocg Suvaun kupaivetal and 16,2 MJ/kg éwg 17,4 MJ/kg.
To Ni, to S kat n tédpa Bpiokovtal o xapnAa enineda.

Mivokag 4. 15 Xnuikég avalvoeig tov tprovidiod (amdPinto #41-#43)

Iapaperpog Movada Métpnong LOQ #41 #42 #43
Yypaoia % K.p. 0,1 19,6 <0,1 <0,1
Tégpa % x.B. 0,1 0,1 1,7 7,9

GCV MJ/kg - 16,3 17,4 16,2
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Mapapetpog Movada Métpnong LOQ #41 #42 #43
Ni mg/kg 2,00 <2,00 <2,00 8,87
S-SO4 % K.p. 0 0,026 0,042 0,054

JUVETIWG, N EVEPYELAKI] afloToinon TWV MPLOVISLWY TPOTLUATOL AOYW TNG ONMOVTLIKAG Bepuldikng afiog toug.

4.5.4 Znpn Adommn BroAoyikoV kaBapiopov — EKA 19 08 05

AT ta anoteAéopara nou mapouatalovral otov MNivaka 4.16, yivetal cadEG OTL TO CUYKEKPLUEVO amoBANnTo
Bewpettat katdaAAnAo yla thv aflomoinor tou wg AFR. H avwtépa Beppoyovog SUvaun avépyetal ota 14,2
MJ/kg kat €pxetal oe cupdwvia Pe TNV TN ou eixe mpoobloplotel amno tn peAétn twv Della Zassa et. al,
2019 (13,1 MJ/kg) ywa &npn Auvpatoldomn mou TPoEkuPe amod TNV enefepyooia PIyHOTOC QOTIKWV-
Blopnxavikwv AUPATWY o€ ooooto 90% kat 10% avtiotolya.[44] Ot urtdlouneg mapAUEeTpoL Bplokovtal o
XapnAo eninedo.

Tlivakag 4. 16 Xnuikég avarvoeilg Enpng Adoang Broroyikov kabapiopov (amdpinto #44)

Mapapetpog Movada Métpnong LOQ #44
Xteped Yrnoheppa % x.B. 0,1 15
Téppa % K.p. 0,1 11,7
GCV MJ/kg - 14,2
Ni ma/kg 2,00 48,8
S-SO4 % K.p. 0,003 0,754

JUVETWG, N evepyelakn aflomoinon tng &npng Adomng BloloylkoU kaBoplopoU TMPOTIHATOL AOYW TNG
Beputdikng atiog tng.

4.5.5 Att6Anta moAvovpeBdvng - EKA 16 02 16

Onwcg daivetal otov Mivaka 4.17, ta andBAnta moAuvoupeBavng ival katdAAnAa yla tv aflomoinon toug
w¢ AFR, 6edopévou OtL n avwtépa Beppoyovog duvaun eivol apketd vnAn 22,5 MJ/kg. Ot umtOAOLTEG

TapApEeTpOL Bpiokovtal og XapnAo eninedo.

Iivakag 4. 17 Xnuikég avaivoelg anofAntov moAvovpeddavng (andPfinto #45)

Hapapetpog Movéadso Métpnong LOQ #45
Yypaoia % K.J. 0,1 2,0
Téppa % x.B. 0,1 7,9
GCV MJ/Kg = 22,5
Ni mg/Kg 2,00 8,87
S-SO4 % .B. 0,003 0,068
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4.5.6 Zteped amofAnTa amo v enegepyacia agpiwv - EKA 19 03 04*

Onw¢g daivetal otov Nivaka 4.18, ota oteped amoPAnta amod Tnv enefepyacia aegpiwv To ABpoloua Twv
o&eldlwv elval peyohvtepo amo 73%. EmutAéov, n tédpa tou Seiyparog (100 - LOI) eivat peyalutepn amno
81%. AUTO onpaivel OTL To avopyovo TepLeXOUEVO eival TIOAU uPNAG Kol wC €K TOUTOU, TO CUYKEKPLUEVO
anoBAnto pmopel va aflomolnBel yla TNV mapaywyr TOLUEVTOU. TEAOC, N TEPLEKTIKOTNTA Ot S elval
HLKPOTEPO aro 1,5 % kat to Ni pikpotepo amno 1%.

Mivakag 4. 18 Xnukég avardoelg otepeol amofintov and v enelepyacio aepiov (amdPfAnto #46)

Mapapetpog Movada Métpnong LOQ #46

Xteped Yrnoreppa % K.B. 0,1 97,8
LOlI % K.p.&.0. 0,1 19,5
TOC % k.p.&.0. 0,1 9,4

Al203 % k.p.£.0. 0,04 10,1
SiO2 % k.p.&.0. 0,02 19,8
CaO % K.p.&.0. 0,02 331
Fe203 % k.p.€.0. 0,02 10,5
S % k.p.&.0. 0,002 1,30
Ni mg/kg &.o. 2,00 1850

4.5.7 Téppa mubueva - EKA 19 03 04*

Onwg d¢aivetat otov Nivaka 4.19, amd TG XNUKEG avoAUOELS TIOU Tpaypatonow|dnkav otnv tédpa
nuBuéva, to dBpotopa twv ofeldiwv Al,03+Ca0+Si0; eival peyodvtepo amnd 85%.

Tivakag 4. 19 Xnuikég avardoeig téppag mvbuéva (amdpinto #47)

Hapapetpog Movaoa Métpnong LOQ #47
X1eped Yroreyupa % K.J. 0,1 93,8
LOI % x.p.&.0. 0,1 2,3
TOC % k.p.&.0. 0,1 0,5
AlzO3 % x.p.&.0. 0,04 6,88
SiO2 % x.p.€.0. 0,02 62,2
CaO % k.p.&.0. 0,02 16,1
Fe203 % k.p.&.0. 0,02 0,668
S % «.p.£.0. 0,002 0,043
Ni mg/kg &.o. 2,00 244
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Q¢ mpog 1o GBpolopa Twv ofeldiwv, oe avriotolya cupmepdcpata iyav katalngel kal ol Gidarakos et
al.,2009 omou to aBpolopa Twv ofeldiwv Ntav 81,16 %.[102] MNapatnpeital OTL Ol UTTOAOUTEG TTAPAUETPOL
Bpiokovtal oe xaunAo eminedo. Kotd cuveénela 1o uPnAo dbpolopa twv KUpLwv ofeldiwv, kablotd tnv
tédpa mMuBpéva KatdAAnAn yla tnv aflonoinon tng wg AFR amod tn Blopnyavia mapaywyng ToLUEVTOU.

4.5.8 Adomm @uoikoxnuikng emegepyaoiog-9 -19 02 05*

Onwce daivetat otov Mivaka 4.20, n Adomn ¢uclkoxnUikng enefepyaciac-9 Kpivetal KatdAAnAn ylo tnv
aflomoinon tng wg AFR, Sebopévou OtL n avwtépa Beppoyovog Suvapn sivat apketd vPnin 12,3 MJ/kg. H
npoéAeuon t™NG Adomng ¢duolkoxnUIknG emefepyaciag-9 o€ ouvdUOOUO HE TNV TEPLEXOUEVN Uypaoia
aLtLoAoyolV TV TN TNG avwTépag Beppoyovou Suvaung (Mapaypadog 3.2.4.9). H Tiun tou S-SO4 Bpioketat
o€ MOC00TO (3,86%). H uypacia sivat uPnAr, OMwe Kal ot GAAEG TIEPUTTWOELG AAOTIWY DUCLKOXNILKAG
enegepyaciag. OL umtOAOLTEG TTAPAUETPOL Elval o xapnAo eninedo.

MMivakag 4. 20 Xnpikég ovordoelg AGonng puotkoynukng eneéepyaciog-9 (amdpinto #48)

Mapapetpog Movada Métpnong LOQ #48
Yypaoio % .. 0,1 48,0
Téppa % K.p. 0,1 235
GCV MJ/kg - 12,3
Ni mg/kg 2,00 119
S-SO4 % K.B. 0,003 3,86

4.5.9 Avtipuktikd - EKA 16 01 14*

Onwc ¢aivetal otov MNivaka 4.21, amd TG XNUKES avaAUOELG TTOU TpaAyUaTomoLOnkay, Ta avtupuKTKA
£XOUV OXETIKA YounAn Bepuidikn afia (3,9 MI/kg). Agilel va onuelwBOel OTL N MEPLEKTIKATNTA TNG UYPACLAC
elval moAU uvdnAn, mepimou 80% to omoio kal avapevotav AOyw TnG MPogAeuong toug. OL UTIOAOLTEC
TapApEeTpOL Bpiokovtal og XapnAo eninedo.

Mivakag 4. 21 Xnuikég Avordoelg avTiyukTikov (ardpfinto #49)

Hapapetpog Movado Métpnong LOQ #49
Yypaoia % x.p. 0,1 79,9
Téppa % x.p. 0,1 <0,1
GCV MJ/Kg - 3.9
Ni mg/Kg 2,00 <2,00
S-SO4 % x.p. 0,003 0,006

Ta TIOLOTIKA XOPAKTNPLOTIKA Tou armoPArtou Sgv To kaBlotoUv KatdAAnAo yia tnv aflomoinon tou wg AFR.
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4.6 XapaKTnpLopKoc amoBANTwyY amod HovASEC TTOPOYWYI G EVEPYELOC

4.6.1 Putaopévn Euleia pe kpedowto - EKA 17 02 04*

Onwcg ¢aivetat otov MNivaka 4.22, n punacpuévn Euleia pe kpedlwTto eival KATtdAANAn yla thv aflomoinon g
w¢ AFR, 6gbopévou OtL n avwtépa Beppoyovog Suvapn sivat onpavtikd vpnii 18,8 MJ/kg. Ot untdAoureg
TapApEeTpOL Bplokovtal o€ xapnAo eninedo.

IMivakag 4. 22 Xnpikég avarvoelg poracpuévng Evieiog pe kpedomto (amdpfinto #50)

Hapapetpog Movado Métpnong LOQ #50
Yypaoia % x.p. 0,1 78
Téppa % k.p. 0,1 2,1
GCV MJ/kg - 18,8
Ni mg/kg 2,00 2,32
S-SO4 % K.p. 0,003 0,06

4.6.2 AefntoABoc - EKA 10 01 04* kot Imtapevn téppa - EKA 10 01 04*

JUpdwva pe ta amoteAéopata mou mapoucialovtal otov MNivaka 4.23, 1o &Bpolopa twv ofeldiwv
(Al,03+Ca0+Si0,+Fe;03) yla TNV Tdpevn tédppa gival pikpotepo amod 29%. Ta amoteAéopata autd Sev
£pXOVTaL 0€ CUUPWVIA E T ATIOTEAECHATA TTOU €XOUV SNUOCLEUTEL yLO TNV UTTAUEVN TEDPO TTOU TTAPAYETOL
amno tn povada tng AEH Aaupiou, To dBpolopa Twv onolwv NTav peyallutepo ano 84%.[141] EmutAéov dev
uropel va katatayBei og kapio amno tig katnyopieg uttapevng téppog (Class Cn Class F).

ErutAéov, to % LOI, mou ekdppdlel To MOCOOTO TNG AMWAELAG MATOG TOU SEIYUATOG META amd MUPWOn OE
uPnAn Bepuokpaoia, elval 52,9%. Katd ouvénela, TO MOCOOTO TOU OELYMATOC TIOU QTTOMEVEL ETA TNV
nupwon (100-LOI) kot amoteAel €vdelEn tng tédPpag twv amoPAntwv eival peyaAltepo amo 47%.
Tavtoxpova, n napouvoia tou TOC eilval apketd vPnAn 20,6% kol autd amotelel €véelln Tou opyavikoU
KAdopatog tou amoPAntou. H Bepuidikn afla tng umrtdapevng tédpag sival xaunAn (2,8 Mi/kg), wotéco
€pxetaL oe cupdwvia pe To anotéAeoua tou TOC.

[Mivaxog 4. 23 Xnukég avarvoelg mtapevng téepag (amdPAnto #51) kot Aefntoibov (amdPAnto #52)

Hapaperpog Movédo Métpnong LOQ #51 #52
Xteped Yroreppa % x.p. 0,1 96,0 100
LOI % x.p.&.0. 0,1 52,9 20,6
TOC % x.p.&.o. 0,1 20,0 <0,1
Al203 % x.p.&.0. 0,04 3,88 10,1
Si02 % k.p.&.0. 0,02 13,8 12,2
CaO % x.p.&.0. 0,02 8,21 4,32
Fe203 % k.p.E.0. 0,02 2,90 10,1
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Mapapetpog Movada Métpnong LOQ #51 #52
S % k.p.&.0. 0,002 12,3 9,16
Ni % K.p.E.0. 2,00 1,21 6,18
GCV MJ/kg - 2,8 -

ISlaitepa augnpévn eivat n meptektikotnta o€ S (12,3%) kal o Ni (1,21%). H meplektikotnta o€ Bapéa
pETaAAa kat Belo e€aptatal amo To £(60¢ TOU KAUGILOU TTIOU XPNOLUOTIOLETAL.

H glkdva w¢ mpog to AefntoAiBo ival mapopoLa pe auth TG MTAapevng tédppac. To abpolopa Twv ofeldiwv
elval 36,7% kal n meplektikotnta o S kal Ni elval onuavtikd@ vPnAn. To opyoviKO TEPLEXOUEVO TOU
AeBntoABou eivat xapunAo omwe avapevotay, Kabwe we anmdPAnTo amoteAel TI¢ emkabioelg Twv aAdTwV ota
Tolywpata tou AéBnta (Mapdypadog 3.2.5.3).

T€Aog, amo tnv afloAdynon Twv TEPAUATIKWY AOTEAECUATWY, Yivetal oadEg OtL ta e€etalopeva amoBAnTa
pmopoUV va xpnotuormnotn8ouv wg AFR Aoyw tou abpoiopatog twv KUpLwv ofeldiwy.

4.7 Xapaktnplopog amoBANTwy amd Hovada mapaywyns Tolydpwy

4.7.1 AxatdAAnAa Toydpa yia katavaiwon-1&2 - EKA 02 03 04

Onwc dalvetal otov Mivaka 4.24, and TIC XNUWKEG avOAUOELS TIOU Tpaypatomnoldnkay ota Tolydpa
aKatadAANAa yla KatavaAwaon, n avwtépa Beppoyovog Suvapn eival apketd vPnAn (> 15,7MJ/kg) kal wg ek
TouTou n Bepuidiki agia Twv amofAnTwy eival onuavtikr). Ot UTIOAOLTIEG TTaPAUETPOL BplokovTal o€ XapnAod
emninedo. Ta MOLOTIKA XAPAKTNPLOTIKA TOU amoBARToU To KaBlotouv KatdAAnAo yla TV aflomoinon Tou wg
AFR.

Mivakag 4. 24 Xnuikég avaidoelg o€ Toryapa akotdAAnia yio kotavaioon-1 &2 (andPinta #53 & #54)

Hapapetpog Movada Métpnong LOQ #53 #54
Yypaoia % K.p. 0,1 7,0 6,7
Téppa % K.P. 0,1 9,6 9,3
GCV MJ/Kg = 16,3 15,7
Ni mg/kg 2,00 <2,00 <2,00
S-SO4 % .p. 0 0,129 0,121

4.8 Xapaktnplopog aoTIKWV amofANTwy

4.8.1 Zvpwopo kAaopa aotikwv amof3Antwv (FORBI)-EKA 20 01 08

Onwc ¢aivetal otov Mivaka 4.25, and TIC XNULKEC avalloelg mou Tpaypatonotdnkav oto {UPWOLUo
KAGOUQ TWV aoTIKWV amoBARTwY yivetal ocadEg OTL TO CUYKEKPLUEVO amoOBAnTo propei va xpnotpormownet
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w¢ AFR Aoyw tng Bepudikic tou atlag (17,2 MJ/kg). OL umdhouneg mapdpetpol Bpiokovtal oe xapnAod
eninedo.

AtileL va onpelwBel otL to FORBI €xeL peAeTnBel ekTeEVWE YL TNV KATAAANASTNTO TOU WG UTIOKATAOTOTO TWV
OUMPATIKWY KOUGIUWY oTnV mapaywyn Toléviou anod toug Papanikola et al, 2019. Ta amoteAéopata tng
OUYKEKPLUEVNG £peuvacg €6etav OtL To FORBI tafvopeital wg pn emikivbuvo amoBAnto pe EKA 20 01 08
oUpdwva pe tnv Arnodpaon 2000/532/EK kat pe Baon to EN 15359 tafivopeitol katnyopioc 3,2 kot 1 wg
nipog tv NCV, to Cl kat tov Hg avtiotolya. EmumAéov, Aoyw XaUnAng MEPLEKTLKOTNTAC Lypaciag, TEppag Kal
Tautoxpova uPnAng Beppoydvou SUvaung, TEXVIKA mpoBAnuata onwe Gpatiuo cwAnVwoswv givat oAU
mBavo va anodeuxBouv. TEAOG, N XAUNAR TEPLEKTIKOTNTA 0 Bapéa peTaAla kablotd to FORBI meptBal-
AovTikad GIAKOTEPO amtd AAAD EVOAAOKTIKA KaUolua.[117]

Iivakag 4. 25 Xnpikéc avardoels Lopdoipov KAGoHatog aotik®y anoPintov-1&2, (andpfinto #55)

Hapapetpog Movéada Métpnong LOQ #55
Yypaocia % x.p. 0,1 94
Téppa % K.J. 0,1 6,3
GCV MJ/kg - 17,2
Ni mg/kg 2,00 5,13
S-SO4 % K.B. 0,003 0,100

4.9 Xapaktnplopog amoBANTwy amnd HovASES TTapaywyns XpwUATwyv
KOL VALKV CUOKELAGLAG

4.9.1 Zxovn xpwuatwyv - EKA 08 02 01 /AToBAnTa xpwudtwyv Kol Bepvikiwy - EKA
0801 11* / Adomeg pedaviwv — EKA 08 03 14* / [TAaotikeg ovokevaoieg — EKA
150102

JUpdwva pe to anoteAéopata mou mapouoialovtal otov Mivaka 4.26, mapatnpeital otL n Bepudikn aia
TWV amoPANTWV TOU TIPOEPXOVTAL OO HOVASEC Tapaywyns XPWHATWY Kol UALKWV cuokeuaoiag eivatl
onuavtikd uPnAn Kol wg €k toUTou cuviotatal n aflomoinon toug wg AFR. JUYKEKPLUEVA, N OVWTEPA
Beppoyovog Suvapn ota UTo e€€taon amoBAnta Kupailvetal anod 16,5 Ml/kg €wg 25,6 MJ/kg. OL TIHEG TwV
umtoloinwv mopopETpwy eival os anodektd enineda yla tnv aflomoinon toug wg AFR.

Mivakag 4. 26 Xnuikég avaivoelg yo to ondfAnTa: okdvn yxpoudtov (#56), andpinta ypopdtov kot Bepvikiov (#57),
Abomeg pedaviov (#58) ko TAaotikég cvokevacieg (#59)

Hapapetpog Movéadsa Métpnong LOQ #56 #57 #58 #59
Yypooia % K.B. 0,1 6,9 19,4 6,2 1,0
Téppa % K.p. 0,1 25,2 <0,10 6,0 16,6
GCV MJ/kg = 16,5 25,6 24,0 21,0
Ni ma/kg 2,00 2,87 <2,00 2,30 -
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Hapapetpog Movéado Métpnong LOQ #56 #57 #58 #59

S-SO4 % K.B. 0,003 0,541 0,015 0,220 0,111

4.9.2 Adomm @uoikoxnukng emeEepyaociog-10-EKA 19 02 05*

JUpdwva Ue Ta amoteAéopata mou mapouotalovral otov Mivaka 4.27, to dbpolopa Twv KUPLWV ofeldiwy
elval peyaAutepo amd 70%. Katd cuvemela, To avopyovo KAAOUA TNG CUYKEKPLUEVNG AAOTING UIMOpEL va
xpnotpornotnBel wg evaAAaKTIK Tpwtn VAN ylo TV Ttapaywyr Tolévtou. Kol o€ autnv tnv mepimtwon,
elval epdaveég OTL OTO GUYKEKPLUEVO peUUA ATTOBANTOU TO TIEPLEXOUEVO VEPO €ival TOAU uPNAS Kol w¢ &K
ToUTOU QUEAVETAL TO KOOTOC Slaxelplong Tou.

Mivakag 4. 27 Xnpikéc avardoelg Adomng euotkoynuikng eneéepyociog-10 (andfinto #60)

Mapapetpog Movada Métpnong LOQ #60

Xteped Yrnoheppa % K.B. 0,1 32,3
LOlI % K.p.&.0. 0,1 214
TOC % x.p.&.0. 0,1 6,4

Al203 % x.p.&.0. 0,04 7,73
SiO2 % k.p.E.0. 0,02 56,7
CaO % K.p.£.0. 0,02 5,19
Fe203 % x.p.&.0. 0,02 0,59
S % K.p.&.0. 0,002 0,021
Ni mg/kg.£.o. 2,00 105
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KepaAaio 5. AmoteAéopata AvToBEpUAvVoN G Ao TIKWY Kol
Blounxovikwy amofANTwY

5.1 Elcaywyn

210 Mopov KedDAAOLo TTAPOUCLAZETAL N LEAETN auToBEéppavong 53 BLOUNXOVIKWY KOl OOTLKWV ommoBARTWY,
WBuotntag mou oxetiletat pe mBav ek6NAwon GWTLAG KOTA TNV TPoowpvh amobrnkeuon Kol Tnv
enegepyacia Toug. Onwc avadpépBnke oto KedhdAalo 3, o mpoodloplopog tng autoBéppavong Paciotnke oTig
oényiec tou UN N.4 test. BaolkOg 0TOXOC TWV TEPAUATWY ATAV N Snuloupyla pag mAOTIKAG BAong mou
uropet va xpnotpomnolnBel wg epyaleio yia tn Staxeipion twv amoBARTwVv.

Ta 53 melpaparta mouv die€nxbnoav xwpilovtal oUCLAOTIKA O QUTA LE OPVNTLKO ONMOTEAECUA YLO TOL OTtolal
O6ev KkplOBnke OKOTUHO va €EETAOTOUV TEPATEPW, KAl OF OUTA He Oetikd amotéAeopa. MNa Tt
outoBeppatvopeva anofAnta £ylve mpoomabela vo EpUNVEUTOUV Ta aitia mou odrynoav otnv ekénAwaon
ToU daLVOUEVOU.

JTIG €MOPEVEG €VOTNTEG Tapouctalovtal n pebBodoloyio mou akoAouBrnBnke, Ta omMOTEAéCHATA TWV
TMELPAUATWY, N EMiSpacn mMapayovIwy OMwe N Beppokpacia, n vypacia Kal n KOKKOUETPLO oTnV eK&AAWGN
ToU ¢olvopévou, KaBwg Kol TPOTOL MEPLOPLOMOU TG autoBEéppavong e okomo thv acdoain Sldbeon twv
artoPAATWY. ITNV CUVEXELA €EAYOVTAL TA CUMEPACHATO TIOU TIPOEKU AV amod TV Melpopatikiy Stadikaoia.

5.2 MeBodoAoyla

AVTIKEIEVO TNG CUYKEKPLUEVNG £peuvag amoTteAel n emBeBaiwon 1 un Tou patvopévou autoBEépuavong yla
0pLOPEVOUC TUTIOUG amoBARTwY, N Slepelivnon MAPAyOVIWY TIOU MNPEAIOUV TNV autoBEpuavan Kal TEAOG,
n Siepebvnon acdodwv TpomMwv enefepyaociag kat TeAkAG SldBeong tTwv amofANTwv pe cuuneplpopd
autoBéppavong.

Ta otadia Slepelivnong Kal Ta KpLtipla mou akolouBnbnkav eivol kol mapouotalovial OVAAUTIKA OTO
Ixnua 5.1 :

a. Emdoyn amoBAntwv: O €Aeyxo¢ NG QauUTOBEPUAVONG TPAYUOTOTOWONKE HOVO Ot amofAnta Tou
Bplokovtal oe otepen A NULOTEPEN Kataotacn (m.X. Adomn), kabwc ta uypd amopAnta 1 piypato Sev
napoucLalouv cuunepLdhopd auToBEPUAVONG AOYW TNG TMEPLOPLOKEVNG ETTADNC TOUG LLE TOV AEPQl,.

b. [lMpokatepyaoia epyaotnplakwy detyuatwy: O EAeyxog TNG AUTOBEPLAVONG TPAYHATOTOLONKE glte oTNV
popdr mou TapayeTal To anoBAnTo eite otnv popdr mou pnopei va Bpebel katd tnv aflomoinor tou. Ta
anoBAnTa Twv onoiwv To péyeBog Twv cwpattdiwy sival peyaAltepo anod 4 mm TepayiotnKav Ue LUAO
aAeong. EmutAéov, o€ MEPUTTWOELG TTIOU N uypacio Twv amofAntwv Atav uPnAr, XPELACTNKE va YIVEL
€npovon AOyw TEXVIKWV TIEPLOPLOPWVY TNG HeBOSou. Itov Mivaka 5.1 mopouctdlovtal CUYKEVTPWTLKA TO
anoteAéopata TNG SOKLUNG autoBépuavong, omou To 59% Twv amofANTwy eEeTdoTnKav OTNn PUOLKN
katdotaon mou mapaindOnkav (Ar: As received), To 39% Twv anoBAntwv umoPAnbnke oe peilwon
peyéBouc (Sr: Size reduction) kat 12% andPAnta vntoBAnBnkav oe £npavaon (D: Drying).

c. Mo 6ha ta amoPAnta €ywve oUYKPLON TOU OMOTEAECUATOC QUTOBEpUOvVONG Kol TNG cuvakoAoudng
ETUKLVOUVOTNTAG TOUG, e Tov EKA Ttou dlakivouvral.
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d. Mo ta anopAnta pe Betikr amokplon oakoAoUBONnoe mepaltépw EAeYXOC, OTIOU AUTO NTAV £DLKTO, HE
okomo va SlepeuvnBouv Ta aitia mou odriynoav otnv autoBépuaveon evw Tta amoBAnta UE opvnTLKO
omotéAeopa eV EEETAOTNKAV TEPALTEPW.

e. Em\éxBnkav, evlelkTika, kamola anmofAnta avopyavng ¢duong ota omola EETACTNKE N 0PUKTOAOYLKNA
TOUG ouoTaon e okomo va entBefalwdel To aitio TG avtoBépuavong.

f. e opyavikd amopAnta MpoypOTOMOLNONKE EMUTAEOV TIPOOSLOPLOUOC TNG OPYAVIKAG oUOTAONG TWV
amoPBANTWV He OKOTMO va OlepeuvnBel To aitio TNG autoBéppavong, v TPOKELUEVW eAEyxBnkav Tta
Nnuata mubpéva amootakthpa Kal KotaAowta avildpdoswy, ta amoBAnta ¢idtpwyv kot ta ¢idtpa
uxpng €Elaong.

g. e evdewtikd OSelypota omd toug «TPOPANMATIKOUG» TOMELG €ylve €AeyXog NG emidpaocng Tng
Beppokpaaiag.

h. T tov e€avtAnuévo kataAltn-2 (amoBAnto #2), Ta akatdAAnAa Tolydpa yla kotavaiwon-2 (amopAnto
#54) kaiL tn Adomn duolkoxnukng enefepyaciag-4 (amopAnto #23) efetdotnke n enidpacn TG
KOKKOUETplag tou Selypatog otnv ekdAAwWon Tou PalVOUEVOU. JUVETTWG, OTO CUYKPLUEVA amopAnta
ipaypatonow|dnkav mepdpata autoBépuavong oto Selypa wg €xel kot oto Oelypa peTtd amod
KovLopTomoinon/TeoxLopo.

i. Jtov e€avtAnuévo KataAutn-2 (#2) eAéyxBnke n enidpacn Tou vepol otnv ekdNAwaon Tou GaLvouévou
QUTOBEpUavVoNG. ZUYKEKPLUEVD, EYLVE TPOOBNKN vePOU oe Tocoota 5%, 7,5%, 10% kat 20% eni tou
opxlkou Seiyparoc. Ta anofAnta tonobetolvtal oe cokoUAA Kal To vepd mpootiBetal pe Pekaopd ya
opolopopdn StaBpoxn. To Selypa avokateVETAL TIPLV TNV TEALKH TOMOBETNGON Tou 6To polpvo.

j.  TéMog, ota amoPAnta #1, #2 kot #22 mpooteBnke adpaveég UAKO o mTOoooto 50%, 63%, 75% kot 83% e
okomo va amoppodnBei n mapayouevn Bepuotnta Aoyw autoBéppovong. Xtn AAomn GUGCLKOXNULKAG
enetepyaciag-3 xpeldotnKe va yivel emumAéov oKL He tpoadnkn adpavolg UAKOU og tooooto 91 %
AOYw NG LN KATAOTOANG TOU GOLVOUEVOU LE HIKPOTEPA TTOCOOTA TtPoaBnkng. Kabe Ssiypa avokiveitot
KQAQ TIpLV TNV El0aywyr Tou ato poupvo.

XAPAKTHPIZMOZ
AMNOBAHTOY

NMPOKATEPTAZIA

AIrNQZITO
AMNOBNAHTO

(EHPANZH/
TEMAXIZMOZ)
AN AMNAITEITAI
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ZYTKPIZH ME KQAIKO
EKA

APNHTIKO
ANMOTEAEZMA

OETIKO
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EZyqua 5. 1 Awdikacio yopaktnpiopod avtobeppatvopevoy aroBAntov
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5.3 ArtoteAéopato MEPAUATWY QUTOBEpavong

5.3.1 AmoteAéopata amoBATwy SwAlotnplwv

Ta melpapatikd anoteAéopata entBePfalwvouv tn cupmnepldopd autobEépuavong Evieka amofANTwv mou
npoépyovtal anod SwAlothpla meTpeAaiov. EMTd amo autd adopouv e€aviAnuévoug KataAuTteg. Z0udwva e
v Ynnpeola Mpootaciag tou NepiBdariovtog (Environmental Protection Agency EPA) twv HMA, ot
e€avtAnuévol KataAuteg udpoyovokatepyaoiag gumnintouv otn Alota twv emnkivbuvwy amofAntwy Aoyw
outoBéppavonc.[142] Ta umoAolna TEcoEpa auTOBepUALVOUEVO amOBANTO TIPOKUMTOUV Ao SLadIKAoIE
kaBaplopol Twv de€apevwv anodrkeuong kal enefepyaaciag apyol netpehaiou Kal mpoioviwyv SWALonG.

5.3.1.1 EEavtAnuévol KataAvTeg

Onw¢ MapoucLAoTNKE OTIC avaAUoelg xapaktnplopoU (Mapaypado 4.2.1), ot eaviAnuévol KATOAUTEG
mapouclalouv PEYAAN OVOUOLOYEVELN WG TPOG TN ocuotacn toug. Qotdoo, oto TAAICLO ThG £pyaociog
opadomnolndnkav os TPELC KATNyopleg e BAch TN oUYKEVIpWON TwV Baotkwy ofeldiwy Kal Tou Vikehiou. MNa
Ta TEPAUATA TNG autoBéppavong, ol efaviAnuévol KataAuteg-1 éwg 11 eAéyxOnkav otn popdr mou
napaAndOnkav pe e€aipeon toug KataAUTeG 4 Kal 11, 0TOUC OTOIOUG XPELAOTNKE TEUAXLOUOC (< 4mm) Adyw
apxLKoU peyEBoug.

Jta Ixnuata 5.2 €wg 5.4, mapouoialovtal n e€EAEn tng Bepuokpaciog oTo KEVIPO Twv eavTAnUEVWY
KataAutwy-1, 2 kat 4 kal tng Bepuokpaciog tou GoUPVoU CUVAPTHOEL TOU XPOVOU.

#1:E€avtAnpévoc KaraAvtne-1 #2:E¢avtAnpévog karaAutne-2
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Eyqpa 5. 2 Avtobéppavon arofAftov #1 Zynpa 5. 3 AvtoBépuavon amofAntov #2

Elval epdaveg OTL TO AMOTEAESHA TNG AUTOBEPAVONG VLA TOUG TPELG EEAVTANUEVOUG KATAAUTEG elval OeTLKO.
O XpOVOC TIOU XPELACTNKE YLt TV auToBéppavon Twy amofAntwy #1, #2 kal #4 ivol 143 min, 561 min ko
354 min avrtiotoxa. Onwg, avadpépbnke oto Kedpdlawo 2 o pnXaviopog tng autoBépupavong eivot
TePUMAOKOG KOl UMOpPEL va elval amoTéAeoua GuUCLKWY, BLOAOYIKWY Kal XNUikwy Slepyaciwy. O KUpLog kabe
dopd mapayovtag mou TPOKAAEL TtV autoBépuavon oxetiletol pe to €ido¢ TOU UAWKOUL KoL TO
XOPAKTNPLOTLKA TOU.
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#4: E§avtAnpévog KataAvtng-4
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Zynpa 5. 4 AvtoBépuavon anofAntov #4
ATMO TO MElpOUATIKA amoteAéopata Tou Mivaka 4.1 Sev pmopolv va efaxbolv CUUMEPAOUOTA YLO TO
HUNXAVIOUO TNG avtidpaong Kal w¢ K TOUTOU yLO TNV EPUNVELD TOU ATIOTEAECUOTOG aUTOBEppavong KplBnke
QIOPALTNTOG O TEPALTEPW EAEYXOG TWV EEAVIANUEVWY KATAAUTWYV LLE OPUKTOAOYLKH avaAUON.

Ma tov e€avtAnpévo KatoAutn-1, and tnv avaluon pe tn pébodo NepiBAaonc Aktvwv X, eruPfefalwdnke n
mapouoia KpUOTAAIKWY eVWOoewV Tuppotith (FesSs -Pyrrhotite 4C) kal tpoihitn (FeS-Troilite), xnua 5.5. H
EIKOVOL aUTH £PXETAL O CUUDWVIA UE TO ATIOTEAECHOTO TWV XNUKWV AVOAUCEWVY, OTIOU N CUYKEVTPWAN TOU
Fe avépyetal o€ mocooto 41,9 % (ekdpacuévo oe Fe,03) kat Tou S o€ mooooto 17,4 (Mivakag 4.1).

#1:E€avtAnpévog KataAutng-1
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Zynpo 5. 5 OpvktoAroyikn cbotacn eEavtAnpuévon KataAvtn-1
H meplektikdtnTa tou Al, Fe kal S otov eaviAnuévo KataAutn-2 Bpioketal os avtiotowa emnineda pe tov

e€avtAnuévo kataAuti-4 (Mivakag 4.1). H opuktohoyikr) clotoon emiBeBalWVEL TV TTAPOUCIO EVWOEWV
aloupviou kal atdripou (FesSio -Pyrrhotite 5C), Ixnua 5.6.
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#2: E§avtAnuévog kataAltng-2
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Zynpo 5. 6 OpvktoAoyiky cOotaon €EAVTANUEVOD KATAADTN-2

Onwc daivetal amnod to IxAUa 5.7, o e€avtAnpévog Katalutng-4 amoteAeital KUPLWE amd OPUKTEC EVWOELS
TOU QAOUHLVIOU KOl O MIKPOTEPQ TIOCOOTA ATtd EVWOELG BELOUXOU OLONPOU. SUYKEKPLUEVA, OL KPUOTOAALKEC
daoelg mou toutonolBnkav oto UAKO eival To kopoUVSLo (Al,O3 — Corundum) akohouBwvtag to ofeidlo
AIP (AlO4P — Aluminum Phosphate), o mupportitng (FesSio -Pyrrhotite) kat o tpoilitng (FeS-Troilite). And tig
avaAUOELg xapaKtnplopoL tou amoBAntou #4 (Nivakog 4.1) emiPBeBalwvetal moootikd n vPnAn mapouvaia
TOU aAoupLViou og ooooto 46,0 % (ekdppaouévo oe Al,03), Tou Fe og mooootd 3,41 % (ekppaocuévo oe
Fe,0s) kot Tou S og mooooto 4,15 %.

#4: EEavTtAnpévog KataAuTtng-4
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Zynpa 5. 7 Opvktoroyikn cvotacn e&oviinpuévon Kataivtn-4
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ATO Ta MApAMAvVW oKTwodlaypappara (2xAua 5.5 éwg 5.7) emPefawwdnke n mapoucia Belolxou olérpou
OTOUG TPELG €EAVTANMEVOUG KOTAAUTEG. ZUYKEKPLUEVO TOUTOTIOLNONKE TIUPPOTITNG, O omolog sival Bslouyo
OPUKTO TOU ol8fpou aAAd Umopel €miong, va OXNUOTIOTEL KATW OO CUYKEKPLUEVEG oUVONKEG apouaia
obnpou Kkat udpoBelou.[54] H autoBéppavon Twv evwoswv Belovyou oldrpou, OMwe Tou TPOIALTN Kal Tou
nuppotitn, eilval yvwoth. Ot Somot et al,2010 €youv peletriosl Tn cupnepldopd autoBEpuavong tou
nuppotitn, kabwg amoteAel éva amod ta mio emkivbuva UAKA Aoyw tng Taxelag ofeidwong Tou mapouaia
aépa. [143] Tuvenwg, N autoBépuavon Twv eEavtAnUEVwWY katoAutwv-1,2 & 4 odeiletal otnv ofeibwon Tou
Belouxou owdripou mou meplExouv ta anofAnta. H dadopomnoinon wg mpog to Xpdvo ekSRAwoNG tng
outoBéppavaong yla Tov e€avtAnpévo kataAutn-1, ektipdtal o0t odeidetal otn peyalUtepn cuykEvipwon Fe
Ko S.

JTn ouvéxela, ota Ixnuata 5.8 €wg 5.11, mapouoialetal n eEEAEN tng Beppokpaciag oTo KEVTPO TwV
€€aVTANUEVWYV KATOAUTWV-6 £w¢ 9 Kol TnG Bepokpaciag Tou doUpvou CUVAPTICEL TOU XpOVOU.

#6:E§avtAnpévog Katalutng-6 #7:E§avtAnpuévog katalitng-7

300 300

250 250
S g
o~ 200 o

b S 200
3 ®
3

g 150 <3 150
g o

% 100 g 100
W 0]

© 50 50

0 0

0 50 100 0 50 100 150
Xpo6vog (min) Xp6vog (min)
Zyqua 5. 8 AvtoBépuavon arofintov #6 Zyfuna 5. 9 Avtobépuavon amofintov #7

O XpOvog emaywyng tTwv eEaVTANUEVWY KATOAUTWVY-6 £w¢ 9 eival 61, 108, 96 kaL 77 min avtictolya, mou
umtoSNAWVEL OTL N o&eldwon Tou amoPAnTou pe Tov aépa yivetal oAU ypriyopa. MNapatnpeitat OTL KAl o€
QUTO To €ld0o¢ KATAAUTN, oL €EQVTANUEVOL KATOAUTEG HME TN MEYOAUTEPN OUYKEVTPpWON S ofeldwvovtal
Yypnyopotepa.

AtileL va onuelwBel otL n e€wBepUn avtidpaon TOU CUYKEKPLUEVOU TUTIOU KATAAUTN ATAV TOCO €VIOovr, TTOU
€YlVE QVTIANTITN KATA TN SLAPKELD TPOETOLUACLOG Tou Selypatog mpv va tomoBetnBel otov ¢olpvo. To
OUYKEKPLUEVO UpnUa Prtopel va sival évlel€n otL to amdPANTo £xel MUPODOPKES LELOTNTEG, TTOU ONUOiveEL
OTL AKOWN KAl O€ TIOAU ULKPEG TTOOOTNTECG UMOPEL va avadAeyel katd tnv enacdn tou Ue Tov agpa. Ma Tov
€Aeyxo TNC MupodoplkdTNTOCS TOU KATaAUTn akoAouBnBnkav oL odnyiec tou UN Test N.2, 6mou 2 g deiypatog
adnrvovtat and UPog 1 m Mavw os emdAVELD, TTAPATNPWVTAG AV TO UAIKO avadA£yeTal KATA TV MTwon n
EVTOG MEVTE AEMTTWV LETA TNV evamoBeon) tou otnv enidavela.[33] O e€aviAnuévog KataAutng-6 umoPAnOnke
oTNV TOPATAVW SOKLUN XWPIC woTdoo vo autavodAeyei, yeyovog mou amodelkvUEL OTL O CUYKEKPLUEVOC
TUTOC KATOAUTN SEV EUTTITEL OTNV KOTNYOPLa TwV TIUPOGOPLKWY UALKWV.

ATO TN XNMUIKN avaAuon Twv eEQVIANUEVWY KATAAUTWV-6 €wG 9 TPOKUTITEL OTL T CUYKEKPLUEVA AMOBANTA
adopolv oe kataAutn Ni. To e0pog ouykévtpwong tou Ni eival [35,5-52,1]% kat tou S avtiotolya sivatl
[0,12-16,9]%. O OUYKeKpLUEVOG TUTOC KOTAAUTN XPNOLUOMOLE(Tal otnv udpoyovokatepyooio yla tnv
enefepyacio KAaopdatwyv meTpelaiov kol Tn cuvakOoAoubn amopdkpuvon tou S. To UMOOTPWHA TWV
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KATaAUTWV Uropel petafl aAAwv va eival y-Al,0s 1 silica-alumina. Onwg avad£pbnke otnv Mapdaypado
4.2.1.1, ol KaTaAUTEG TTOU TIPOEPXOVTAL IO Uovadeg enefepyaaoiag pe udpoyovo, sudavilouv emikivbuveg
LdLotTNTEC ou oxetilovrtal pe Tig HP3, dnAadn tnv autoBépuavon.

#8:E€avtAnuévog KataAutnG-8 #9:E€avtAnuévog kataAutng-9
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Zyfua 5. 10 AvtoBéppavon amofAntov #8 Zyfua 5. 11 AvtoBéppavon amofAntov #9

EruumAgov, ol g€avtAnpévol KaTaAUTeG-6 Kal 7 e€etdotnkav mepaltépw pe XRD, pe okomd va ekTiunBel n
OPUKTOAOYLKI TOUC cuotaon Kat va SlepeuvnBel To aitlo mou mpokAAeoe Thv autoBéppavan.

#6: E€avTAnpéEVOG KaTaAUTNG-6
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Zynpa 5. 12 Opvktoroyikn cvotacn eEaviAnpévon Kataivtn-6

Onwce ¢paivetat and 1o IxUa 5.12 o e€avtAnuévog KATAAUTNG-6 amoteAeital KUPLWE amd OPUKTEG EVWOELS
TOU VIKEAIOU. JUYKEKPLUEVA, OL KPUOTAAALKEC GAOELC TOU TauTomoLlOnKav oto UAKO €ival To HETOAAKO
vikéAlo (Ni-Nickel), to o€eiblo tou vikeAiou (NiO-Nickel oxide) kat To couAdiSio tou vikeAlou (NisS; —
Heazlewoodite). Amo ti¢ avoAloelg yapaktnpopol tou efavtAnuévou kataAltn-6 (Mivakag 4.1)
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emPBefalwveral moootikd n uPnArn napoucia tou Ni oe mocootd 44,9% kol Tou S o ooooto 16,9%. O
€EaVTANUEVOC KATAAUTNG-6 €XEL TO LEYAAUTEPO TOCOCTO S: 16,9% K. Kal TO PIKPOTEPO XPOVO EKSHAWGNC TOU
datvopévou. Evdexopévwe, va UTAPXEL CUOXETION UETAEL XpOvou ekSAAWONG TOU GALVOUEVOU KAl TNG
TEPLEKTIKOTNTAG OF S.

Avtiotolya, oto Ixnuo 5.13, mou adopd otov efavtAnuévo kataAutn-7, emBePfaiwbnke n mapouoia
petaAAikou vikehiou (Ni-Nickel) kat o€eldiou tou mupitiou (SiO,-Quartz). OL EVWOELG AQUTEG €PYOVTAL OE
oupdwvia P TIG XNULKEG avaAUOELS TOU amoBARTOU, OTOU N TEPLEKTLKOTNTA o Ni QVEPXETAL OE MOCOOTO
52,1% kal tou SiO; og moocooto 29,7%. H XouNnAn TEPLEKTIKOTNTO ToU amoPANToU o S evOeXOHEVWE va
arnoteAel EVOELEN OTL 0 CUYKEKPLUEVOG KATAAUTNG Sev £xeL e€avtAnBel kaL mBavwg dev £xeL xpnotpomnotnOet.

Juvenwg, n avtoBépuavon Twv e€aviAnuévwy kataAlutwy Ni odeiletal otn xnuikn ofeldwaon tTwv Belouxwv
EVWOEWV Kal Tou HETaAALKOU VIKEAIOU Tou meplEéxouv Ta anopfAnta. H autoBéppavon Twv HETAAAEUUATWY
vikeAlou €xel peletnOel oto mapeABOvV and aAAoug epeuvntég Omwe F. Rosenblum et al, 2001 kat Barnabe
Ngabe et al, 2011.[144],[145]

#7:E§avtAnpévog katalitng-7
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ynpo 5. 13 Opvktoroyikn ovotacn eEaviAnpuévou kotaivtn-7

To yeyovog otL n e€wBepun avtibpaon Atav £viovn oe epyootnplako eminedo yla toug e€aviAnpéVoug
KATAAUTEG-6 £wG 9 dnuoupyel MOANOUC TTPOPBANUATIOUOUC YL TNV eMefepyaoia TETOLWV TUMWV aToPBARTWY
O£ UeYAAN KAlpaKa.

TéNog, ektipnOnke n autoBéppovon twv eaviAnuévwy katalutwv-3, 5, 10 kat 11, yla toug omoioug n
amoKpLon NTAV APVNTIKN KAl w¢ €K TOUTOU &gV KplBNKe OKOTILO va LeAETNOOUVY MEpPALTEPW.
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#3:E§avtAnpuévog kataAutng-3 #5: E§avtAnpévog kataAltng-5
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Zynpo 5. 14 Avto0éppavon amofAntov #3 Zynpo 5. 15 Avto0éppaven arofintov #5
#10:E€avtAnpévog kataAutng-10 #11: E€avtAnpuévog KataAutng-11
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ynpo 5. 16 Avto0éppavon arofAantov #10 ynuo 5. 17 Avtoféppaveon amofAintov #11

O e€avtAnuévol KataAUTEG TTOU TIPOEPXOVTOL amd HOVASEG USpoyovoKatepyaoiag Umopolv v SUVAUEL va
eival avtoBepualvopeva amofAnta. H ototyetakr avaivon twv Fe, Ni kot S dev apkel yla va ektiundel n
QUTOBEpuaven TWV amoBANTWY, UMopEel wWoTdoo va xpnotpomnotnBel cuvbuaoTika e Thv avaAuon tou XRD.

JUpdwva He T amoteAéopata TG SOKLUAG auToBEépuavong oL e€avtAnuévol kataAuteg-1,2,4,6,7,8 katl 9 pe
EKA 16 08 07* eudavitouv touAdylotov tnv HP3 1810tnto, omote opbwe Slakivolvial we emkivbuva
anépAnta. AvtiBeta yia touc e€avtAnpévouc KataAutec-3,5,10 kat 11, n emkivduvotntd toug Sev odeiletol
otnv autoBépuavon.

5.3.1.2 AT6BAnTa ov TrEPLEXOLV ETIKIVOUVEG BELOVYES EVWOELS & 0&£A TIEPLEXOVTA TIETPEANLO

Ta anmoPfAnta #12 fwce #14 mpoépyovtal and kabaplopo Sefapevwv metpelaiou. MNa to MEWPAPOTA TG
auTtoBépuaveong, Ta andpAnta eAéyxOnkav otn popdr mou mapainddnkav. Z0pdwva pe ta Ixnuota 5.18 &
5.19 ta anoPfAnta #12 ko #13 epdavilouv autoBépuaveon ota 557 min kat ota 453 min, avtiotolya. Ano ta
amoteAéopato Twv avaAloswv ota anoBAnta #12 kol #13 emiBePfaiwvetol n uPnAr mapouoia S og TOCOCTO
6,83 %K.B kat 14,9 %K.B avtiotowa, yeyovog mou SikatoAoyeital Adyw mapaywylking dtadikaoiag (KedbaAalo
3.2.1.2).
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#12: AnOBANTA IOV MEPLEXOUV ETUKIVOUVEG #13: AnOBANTA IOV MEPLEXOUV EMIKIVOUVEG
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Zynpo 5. 18 Avto0éppavon amofAntov #12 Zynpo 5. 19 Avto0éppavon amofAntov #13

MNa ta offa mepléxovia netpélailo (amopAnto #14), o xpOvoC MOU XPELAOTNKE ylo TV ekdRAwaon TnNg
outoBéppavong avépxetal ota 467 min. H meplektikotnTa Tou amofAntou #14 o S avépyetal o 18,0 % Kat
TOU OO poU ekPpacEVo o€ Fe,05; oe 54,9%. AfileL va onpelwBel oTL Ta ev AOyw amoPAnta éxouv BepuLdikn
afla mou onuaivel 0tL Kaiyovtal. AUTO To yeyovog og cUVOUOOUO e TNV aUTOBEpUavVon onpaivel OTL Ta ev
AOyw amoPAnTa eivol apkeTd emikivbuva S£50UEVou OTL 0T cUOTACK) TOUC TIEPLEXOUV KAUGLN UAN.

#14: Oéa nepLEyovra netpélaio
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Zynpo 5. 20 Avto0éppavon anofantov #14

Mpokewévou va SlepeuvnBel to aitio mou TpokdAeos tnv autoBépuavon, to amofAnta #13 kol #14
efetaoTnKayv MepALTEPW He TN HEB0SO MNepiBAaong AKTIVWV X, e OKOTO va eKTLUNOEl N opuKTOAOYLKN TOUG
ouotaocn. Onwg ¢aivetal anod to Ixnua 5.21, ta andofAnta nou nepléxouv emkivduves BelolXeC EVWOELG-2
arotelouvral kupiwg amd ofeibia tou owdrpou, Beio katl Belol)o Gibnpo. TUYKEKPLUEVA, OL KPUOTOAALIKEG
daoelg mou tautomolOnkav oto UALKO sival To otolelako Beio (Ss-Sulfur) o awuatitng (Fe,0s-Hematite),
ofeibla tou owdnpou onwg (FeO,H-Goethite, Fes0s-Magnetite, FeO,H-Lepidocrocite, FesHg.92014S; -
Hydroniumjarosite) kat muppitng (FeS,-Pyrite). Amo Tt avalloeslg xapoktnplopol tou amoBAntou #13
(Nivakag 4.6) empBeBawwvetal moootikd n vPnAn nmapoucia tou Fe oe mocooto 47,3 % (ekppacuévo oe
Fe,»0s3) kat Tou S og moocooto 14,9 %.
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#13:AnoBAnta ou nepLEXouv BELOUXEG EVWOELG-2
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Zyfpa 5. 21 Opvktoroyikn) 6VGTACT TOV OTOPANTOL TOL TEPLEYEL EMIKIVOLVEG DEl00)EG EVDOELG-2

Avtiotolxa, oto IyxApa 5.22, mou adopd ota oféa mepléxovra MeTpEAalo, emiBeBoalwdnke n mopouasia
otolxetakol Belou (Ss-Sulfur), ofeldiouv tou adrpou (FeO,H-Goethite) kat mupportitn (FesSs-Pyrrhotite). Ot
EVWOELC QUTEC £pXOVTOL O CUUPWVIA HE TIC XNULIKEG AVOAUCELG TOU armoPBANToU, OTOU N TIEPLEKTLKOTNTA OF
Fe (exdppaouévo oe Fe,03) avépyetal o mooooto 54,9% kal tou S o mocooto 18,0%.

#14: O¢€a nepléxovra netpéAaio
380

360 1) FeHO:2 Goethite
340 1 2) Se Sulphur

1 3) FesSs Pyrrhotite 4C
320

300
280 1
260 m‘ 32

240

counts
N
NI

220

200
5 15 25 35 45 55 65 75 85

20
IxAua 5. 22 Opuktoroyikn c0oTOoT TOL ATOBANTOL « 0&Ea TEPIEXOVTA TETPEAALO

Mapatnpeital OTL Kal o€ auth Thv Katnyopia amoPARTwy n autoBépuavon odelletal otn XNUKN ofeidwon
Twv svwoeswv Beovxou adnpou. O cuvbuoopdg udpoBesiou Kal OLBAPOU, XNUIKWY EVWOEWV TIOU
amavtwvtal otig defapeveg metpelaiou, unopel va odnynoel o oxnUatiopo dltadopwv eldwv couAdildiou
Tou aéfpou.[52]
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JUpdwWva PE TO OMOTEAEOUATO TNG SOKLUNG aUTOBEpUAvVONG Ta amoOBANTA TOU TEPLEXOUV ETUKIVOUVEG
BeloUyeg evwoelg-1 & 2 pe EKA 06 06 02* kal ta oféa nepleyovra netpéhata pe EKA 05 01 12* epdavilouv
TouAdytotov tnv HP3 1816tNnTa, onote opBwc dlakivouvral wg emikivbuva andfAnta.

5.3.1.3 Apudatwpévn metpedatoetdns Adomm - EKA 13 05 02* / Adomn @uokoynukng emegepyaaoiag -
EKA 19 02 05* / Adomm BroAoyiko¥ kabapiopov - EKA 19 08 11*

'Onw¢ MapoucLACTNKE OTLC avaAUoELG xapaktnplopou (Mapdypado 4.2.3), ol AAOTIEG TPOEPXOUEVEC A0 Th
S10Alon Ttou metpelaiov eival amopAnta pe Beputdikn afia kat uPnAn TEPLEXOUEVN LYPOCLA O TOGOOTO
peyoAUTEPO amo 42%. ta IxApota 5.23 £wg 5.25, mapouotaletal n e€€ALEN TNG BepUoKpaoiag 0To KEVIPO
TWV AAOTIWV KoL TNG Beppokpaciag Tou poUpvou CUVAPTATEL TOU XPOVOU.

#15:Aduvdatwpévn netpeAaloeldng Adonn #16:A&oTn GUCLKOXNHIKAC ENeSepyaciac-1
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Zynpa 5. 23 Avtofépvavon arofintov #15 Zynpa 5. 24 AvtoBéppavon arofintov #16

H extipnon tg auvtoBéppavong otn Adomn ¢uokoxnukng ensfepyooiag-1 mpaypatomnolndnke oe &npn
Baon. Ze avtiBeon, n adpudatwpévn metpeAalosldng Adonn (amopfAnto #15) kol n Adomn BLoAoyikou
kaBaplopou (amoBAnto #17) eAéyxBnkav otn popdr mou mapdxdnkav.

#17: Ndonn BloAoywkoU KaBapLlopou
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ynpo 5. 25 Avto0éppavon arnofAintov #17
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H Slapkela Tou Melpapotog yla to anoPfAnta #15 kal #17 Eemepvael 1§ 24 h (xpeldotnkav 28 h kat 30 h
avtiotolya) yla va ¢tdoet n Beppokpacia tou Seiyparog toug 140°C. H amokpLon Toug Tav apvnTikn Kot we
€k ToUTOU Ogv KplBnKe OKOTMLUO va pPeAeTnBoUV MEPAITEPW.

JUpdwva pe Tt amoteAéopata TNG SOKUNAG autoBépuavong, n emikivduvotnta g adudatwuevng
netpehatoeldol¢ Aaonng e EKA 13 05 02*, tng Adomng duoikoxnuikng enetepyaciag-1 pe EKA 19 02 05*
Kall Tng Adoming BloAoykoU kaBaplopou pe EKA 19 08 11* dev odeiletal otnv autobépuavon. Mapoia autd,
KoL oL TPELG AQOTIEG SLaKvouvTal we emikivbuva amopAnta.

5.3.1.4 Inuata mubuéva amootaktpa & katdAolma avtidpacewv- EKA 07 01 08*

ATIO TA AMOTEALECUATA TWV XNULKWV avaAUoswv Tou Tipaypatomnow)Bnkav oto Kepaiato 4 (Mapaypadog
4.2.4), MpoEKUPE OTL TO TIOLOTIKA XOPOKTNPLOTIKA TwV dU0 amoBARTwV mapouclalouv TOAAEG OUOLOTNTEG.
QoT000, N ektipnon tng autoBEépuavong Atav BeTikn ya to anmofAnto #18 kol apvnTikn yla to #19.

#18: I7pata ntudpéva anoctaktpa & #19: 17 pata nubuéva anootaktipa &
KatdAotna avtiépacewy -1 Katdouna avtidpaotrpa-2
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Zynpo 5. 26 Avto0éppavon arnofAantov #18 Zynpo 5. 27 AvtoBéppavon anofAintov #19

Ma ta Wnpata nubpéva amootaktnpa & katdAouna avidpaotipa-1, n autobéppavon npayuotonol)tnke
529 min peta tnv évapén Tou nelpapatog, ZxAua 5.26. Ma ta Whipata nubuéva anootaktipa & katdAouta
avtdpaotipa-2, av kat n Siadopd Beppokpaciag HeTafl TOU KEVTPOU Tou Selypatog Kal tou ¢polpvou
€dtoaoe touc 45 °C, dev Eemépaoe To Kpiowo 6plo twv 60 °C pe amotéAeopa n andkplon Tng SOKLUNG va elvat
apvNnTIKn, ZxAua 5.27. H Sokwur tng autoBéppavong npayuatono)dnke otn popdn nou napainddnoav ta
artdPAnTo. To 0pyaviKO TEPLEXOLLEVO TWV CUYKEKPLUEVWY omtoBAATWY eival TIOAU uPnAd (>39 MJ/kg). Adyw
NG opyavikng ¢uong tou anoPAntou Sev Katéotn ebLKTOG 0 EAeyxog e XRD. Qotdoo, mpayuatomnol)dnke
€éheyxoc pe GC-MS mpokelévou va mpoodloplotel n ouotaon twv amoPAntwyv. OL eVWOELG TOU
TavtonoOnkav eivol Kupiwg aAkavia Cig-Cao. AOYW TEPLOPLOHOU TWV AVOAUTIKWYV SLABECLUWY TEXVIKWV
auTO To £(60¢ amoPAnTou dev SlepeuviOnKe TMEPETAIPW LE ATIOTEAECA VA NV EVOL KATAVONTO TO A{TLO TTOU
oénynoe os autoBépuavon.

TENog, w¢ PocC TNV emLKvduvoTNTa, Uropsi To amotéAeopa tng autobéppovonc va eivot S1adopeTLko ylo Ta
Sduo anoPAnTa, OpHWC AOYW TNG OMOLOTNTOG TWV XNHKWVY avoAUoswV, BewpoUpe OtTL Ta Wnpata nubuéva
QITOCTAKTAPA Kol KatdAouto avtdpaoctipa pe EKA 07 01 08*, sudavilouv touldxiotov tnv HP3 8otnta,
omnote 0pBwg dlakivouvtal wg emtkivbuva amoBAnTa.
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5.3.1.5. AdoTeg Kal amoBANTA YEWTPN OGS IOV TrEPLEXOLVY TeTpEAalo- EKA 01 05 05*

210 IXNua 5.28, mopoucialetal n €EAEN TNG BepUoKpACiag OTO KEVTIPO TNG AAOTING KoL TwV OMoPAATWY
YEWTPNONG TIOU TIEPLEXOUV TETPEAALO KOl TNG Beppokpaciag Tou ¢oUupvou GUVAPTHOEL TOou Xpovou. H
avaAuon g autoBépuaveong mpaypatonotnonke os Enpn Baon.

#20: AAomeG Ko anoPAnTa yEWTPNONG IOV

TLEPLEXOUV TETPEAQLLO
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ynpo 5. 28 Avto0éppavon amofAantov #20

Osepuokpaocia (°C)

JUpdwva pe to amoteAéopato tNG SOKUAG auToBéppavong n «AGomn Kol amoBAnta yewipnong mou
neplExouv metpélao» pe EKA 01 05 05%*, av kal n emkivduvotnta tng Sev odeiletal otnv autoBépuavan,
TO UAIKO SlakLveital wg emikivbuvo amoBAnto,.
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5.3.2 AmoteAéopata Blopnyaviwyv emeepyaciag aAovuviov

E€L anopAnta anod tn Blopnxavia élacng Kal enetepyaciag aloupwiouv taflvopolvral wg autoBepualvo-
peva. To KOO XOPOKTNPLOTLKO TWV CUYKEKPLUEVWVY amoBANTwWY gival n mapouacia AUTavilkwy Tou XPNoLpo-
TolovuvTaL KaTd TNV €Aaon Kal to dwviptopa GUAAWY aloupviou. Ta AUTAVTIKA TTOU XPNOLUOTOLOUVTOL OTOV
OUYKEKPLUEVO KAASO eival piypata kopeopévwv udpoyovavBpakwv (Cs-Cso) KoL TPOCOETWY (Y. E0TEPES,
Amopad of€a, aAkoOAeg). (KedaAato 3.2.2.2)

5.3.2.1 AGoTm QUGIKOXMULKNG ETEEEPYATLOG

OL Adomeg ¢uoLKOXNULKNG emefepyaciog-2 £€wg 5 mpoépyovial omd Plopnyovia moapaywyng Soxeiwv
TPOGIHWY KAl VA UKTIKWY KOl CUYKEKPLUEVA OO TO TUAUO emefepyaciag GUAAWY aAoupLViou, EVW TO
antopAnto #25 amd Plopnyavia €hacng tou oAoUpWiou. H meplEXOPEVN uypaoia TWV CUYKEKPLUEVWV
armoPAfTwv elval apketd uPnAn (peyaAltepn amd 53%) pe efaipeon T Adomn UGIKOXNULKAG
enefepyaciac-4. e OAeg TIG AAOTIEG amopakpUvOnke n vypaocia pe €npovon kKol AOyw Tou OTL UTtRpXaV
MEYAAQ CUOCWHOTWHATO Tpayuatonowdnke kat pelwon peyéBoug (< 4 mm), mpw TR SOKW TNG
autoBéppacvng.

Onwg daivetal ota Ixnuata 5.29 £wc 5.31 ta anofAnta #21 éwg #23 sudavilouv auvtoBEépuavon ota 373
min, ota 201 min kot ota 473 min avtiotolyo. Koo XopaKTnpLOTIKO TWV TPLWV MEPAUATWY auToBEéppavang
armoteAel n avénon tng Bepuokpaciag tou ¢polpvou, AMod T XPOVLKN OTLYUR Tou n Bepuokpacia Twv
Seypatwy unepBaivel Toug 140 °C. H Bepuokpaoio Tou ¢poUpvou Kal OTLG TPELG TIEPUTTWOELS PTAVEL Tepimou
otoug 200°C evw n sruPaAropevn €xet oplotel otoug 140 °C. Ta amdPAnta #21-#23 mpopxovtal amnod tn
duokoxnukn enefepyacio Twv uypwv AmoPANTWY TOU TIPOKUMTOUV amo T otadla Kabaplopol Twv
doxelwv tpodipwy, Napaypadog 3.3.1. Ta uypd amoOBANTA TIEPLEXOUV ALTIAVTIKA TTOU XPNOLUOTIOLOUVTOL KATA
NV mopoywyn Toug kot SlaAlpato ofEwv TIOU XpNnoLomolouvTal ylo Tov KaBaplopd toug. O oAlkog
opyavikoc avBpakag (TOC) mou mpoodlopiotnke ot amoPANTA KATA TO BOOLKO XOPOKTNPLOUO TOUC
anodidetal otnv mapouocia Autavtikwyv. H meptektikotnta o TOC eivat 36,2 % k.. yla tnv Adomn
duokoxnuUKNG enegepyaociag-2, 46,7 % K. ywa tn Adomn duoikoxnpkng enefepyaciag-3 kat 35,8 % K.B. yla
TN Adomn uCLKOXNULKAG emtetepyaoiag-4.

#21: Ndomn dpucikoxnuikig enegepyaciog-2 #22: Adomnn PpuoikoxnUKAG ene§epyaciog-
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Zynpa 5. 29 Avtoféppavon aropfAintov #21 Zynpa 5. 30 Avtoféppavon arofintov #22
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#23: Ndonn GucKOXNULKNG ENe§epyaoiog-
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Yynpa 5. 31 AvtoBéppaven arofintov #23

EruumAéov, otn Adomnn @uolkoxnuikn¢ enséepyaociag-3 avixveUTnKOV OUGLEC TTIOU OVAUEVETAL VA UTIAPYOUV
OTO AUTAVTLKA Hiypata yla Ty €Aaoch Tou aAoupLviou omwg SeKAOKTOVIKO OKTUALO (CAS: 109-36-4, F.P: 225,6
°C kat V.P: 6,79E-08 mmHg atou¢ 25°C), dwadopiko tploktUALlo (CAS: 1806-54-8 F.P: 218 °C ko V.P: 1,06E-06
mmHg otoug 25°C) kot aAkavia. Ektipdtal ot o pnxaviopdg tng avtidpaong eival n apyr ofslbwon twv
UTTOAELUUATWY TWV AUTAVIIKWY. Y€ aVTIOTOLY0l CUMMEPACHATA iXE KATAANREEL O Stensaas amo tn HEAETN TNG
QUTOBEpUAVONG O UALKG €UMOTIOMEVA e AGSL TNV £€peuvd TOU EMICAUALVE OTL N opyn ofeldwTikn
autoBéppaveon ouppaivel og vypd xapnAng mentikotntog (Vapour Pressure) pe vnAd onueia avadieéng
(Flash Point).[146] To TOC ot autol Ttou £idoug Ta anmoPfAnTa va Umopel va AElToupyrnoel wg SeiKTNG TG
QUTOBEPUALVOUEVNC CUUTEPLDOPAC TOU oA TOU.

AvtiBeta, ol Adomeg puokoxnuKnG enefepyaciog-5 & 6 €dwoav apvnTiky anokplon otn SokLun ektipnong
NG auToBépuavong Kol wg €k ToUTou dev HeAsTHONKav Tepaltépw. AEIleL va onUELWBOEL OTL 08 QUTEC TIG
AAomeg n mepLekTIKOTNTA Tou TOC elval pikpotepn amd 14,5%. EmumAéov, oL ev Aoyw Adormeg Sev €xouv
BepuLSLKO mepLeXOUEVO.

#24: Ndonn PpuoKOXNUIKNG EMeEepyaoiog- #25: Adomnn GpuoKOXNHIKNG ENeSepyaoiog-
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Zynpa 5. 32 Avtobépupaven arofintov #24 Zynpo 5. 33 Avto0éppavon arnofAntov #25
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JUpdpwva pe Ta anmoteAéopata TG SOKLUNG autoBépuavong, n Adomn ductkoxnUikng enetepyaoiag pe EKA
19 02 05* mou mpoépxetal amo T PBlounxavia enefepyaciag aloupviou epdavilel TovAdayiotov thv HP3
BLOTNTA yLoL TIG TPELG Ao TLG TIEVTE AAOTIEG, OTOTE 0pBwWG Slakiveital wg emikivbuvo amoBAnto. TéAog, ano
TN UEAETN TOU OUYKEKPLUEVOU £i6oug amoPAnTou, emiBeBalwveTal OTL AKOUN KL av Ta anoBAnta mpogpyovral
arnd tnv (bla mapaywykn dtadikaoia kat kwdikomolouvtal pe tov idlo EKA, dev epdaviouv anapaitnta tnv
16l ouumepldpopd WG MPOG TNV auToBEpuavan. Me auTOv Tov TPOTO Yivetal codEC OTL O XOPAKTNPLOUOG
TPETIEL VA TIPAYLLOTOTIOLELTOL EK VEOU YLla KABE Tapayoevn TocoTNTA amoBARTOU.

5.3.2.2 AmofAnta @idtpwv, @idtpa Yuyxpng kat Oepung Elaong

Ta anopAnta ¢idtpwy (amoPAnta #26 & #27) mpoépyovral amo Blopnyavieg €é\acng oAouplviou mou
Sdpactnplomololvtal oto efwTeplkd Kal otov eAadlkd Xwpo, aviiotolya. Ta SUo0 autd amoPfAnta
mpoépxovtal £mi TNG ouciag amd tnv dla mapaywylkn Swadikoaocia adol yla T SNBnon apxkd
XPNOLUOTIOLETAL YN SLATOPWY Kol akoAoUBwG pepBpavn SNBNoNC UE CUYKEKPLUEVN SlamepATOTNTA TTOU
ETUTPEMEL TN SLEAEUON TOU AUTOVTIKOU CUYKPATWVTAG TN YN SLATOUWVY Kol TG EEVEC OUOIEG TOU AUTAVTLKOU
(MpoéAeuon amoPAntou 3.3.2.1 & 3.3.2.2).

Av Kal n SLOKUPOVON TWV TIAPOUETPWY TIOU €EETAOTNKOV ElVOL HIKPN, TO ONMOTEAECUA TNG OOKLUAG
autoBéppaveng Sladopomnoleitat. Mo tnv akpifeta, ta anofinta didtpwv-1 sudavidouv autobépuavon
nepimou 620 min petd v €vapén tou Melpdpotog (Xxnua 5.34), evw yla ta anopAnta ¢idtpwv-2 n
anokplon tng SokLUAg lvat apvntiky (2xNnua 5.35). AcSopévou OtL amd TG BaoIKEG avaAUOELC XAPOKTN-
plopoU (Mivakag 4.7) S&v MPOKUTITEL KATIOLO XPHOLWO CUUTIEPACUA TIOU VO OXETI(ETAL HE TN ouuTepldopd
QUTOBEPUAVONC TOUG, TO AMOPANTO HE BETIKN ATOKPLON UEAETNONKE MEPAITEPW. INUELWVETAL OTL N GUOLKN
Kataotoaon twv amoPAftwv OiAtpwv enétpede TNV eKTIMNON TNG autoBépuavong otn Hopdr Tou
napeAndOnoav.

#26:AnopAnta ¢pidtpwv-1 #27: AntoBAnta dpidtpwv-2
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Zynpa 5. 34 Avtoféppaven arofAntov #26 Eyfua 5. 35 AvtoBéppavon andfintov #27

Me xprion aéplou Ypwpatoypadou ouleuypévou ME aviyveutr palag smiPeBoawwbnke n mopoucia
Kopeopévwy ubpoyovavOpakwv (Ci3-Cag) KAl ECTEPWY TIOU XPNOLUOTIOLOUVTAL WE TPOCOETA OTNV TOPOywWYN
Amovtikwy €haong (Kedpalato 3.2.2.2) Mo thv aviyveuon TwWV OPYOVIKWY EVWOEWV Tipoypatonolidnke
eKYUALON pe g€avio. Ita anoPfAnta Pidtpwv-1 avixvelTnkav oUGCLEC OMWG HUPLOTIKO SeKaTeTpUALO (CAS:
3234-85-3, F.P: 240,8 °C kat V.P: 0 mm Hg otou¢ 25 °C), dekatplaavaln (CAS: 10486-19-8, F.P: 112 °C kau
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V.P: 0 mm Hg otoug 25°C) kat 1,2-emo€idekaefavio (CAS: 7320-37-8 F.P: 93 °C kait V.P: 0,002 mm Hg otoug
25°C) mou xpnotponolouvtol we Autavtikd otn Blopnxavia aAovpviou (KedpdAato 3.2.2.2)

Ta anopAnta ¢idtpwv-1 peAetnBOnkav MEPAITEPW LE OKOTO TNV MANPECTEPN TEKUNPIWON TOU UNXAVIOUOU
™G avtidpaong. To ev Aoyw amoPAnto avaluBnke pe texvikég XRD katl IR amo eEwTteplko epyaothplo, otnv
W¢ EXEL KATAOTOON TOU, KABWC KoL PETA oo TNV OAOKANPWON TNG SOKIUNAG aUTOBEpUAVONG. 2TV WG EXEL
Kotaotaon tou amoBAnitou, amd tnv availuon tou XRD mpoodlopiotnke Kupiwg KplotoBaAitng, UeE HKpa
MOOOOTA quartz Kol ixvn auopdwv evwoswv evw He To IR ermPefawwbnke mopoucia apopdng silica,
kplotoPBalitng kat udpoyovavBpokeg HeydAou poplakol Bapoug. Ito amoPAnto HeTd TN SOKLUN
outoBéppavong mPoodloplotnke Kuplwg KplotoPBalitng evw mapatnpndnke peiwon twv quartz Kot Twv
auopdwV EVWOEWV O OXECh LE TO apylkd amopAnto. EmumAéov, pe to IR Sev aviyveuBnke mapouocia
uSpoyovVAVBPAKWY. TUVETIWG, O LNXAVLOUOC TNG avtibpaong ivat moAl mbavo va odelAeTal oTnv mapouaoia
Twv uSpoyovavBpdkwv, oL omoiol 0€eldwONKAV LETA TO MEPOC TOU TIELPAATOG.

‘Ocov adopad ota anopAnta Gidtpwv Puxpng Kat Bepung €Aaong, To amotéAeopa tnG SoKLUNG ATav BeTIkO
(xAua 5.36 & 5.37). lNa tnv ekTipnon ¢ autoBEppavong mponyndnke Helwon Tou peyéBoug Twv GiAtpwy,
n omoia Adyw TEXVIKWV SUGKOALWYV £YLVE XELPOKIVNTA.

#28: AroBAnta didtpwv Puxphc Elaong #29: AnopAnta dittpwv Beppng EAacng
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Zynpo 5. 36 Avto0éppavon arnofAntov #28 Zynpo 5. 37 AvtofBépuavon anofAntov #29

Ao TIC Baolkéc avaAloslg xapaktnplopou (Mivakog 4.8), n Boaoikn Siadopormoinon petafd twv Svo
dIATpwY €AaONG EYKELTAL OTNV TIEPLEKTLKOTNTA TNG UypPAOoLag Kal TNG TédPpag. Ma ta andpfAnta diktpwy
Puxpng €haong n vypacia elvatl 0,9 % kai n tédpa 23,2 %, evw yla ta anopAnta ¢iltpwv Bepung élaong
elvat 34,6 % kat 4,6 % avtiotoya. O xpovog oAOKARPWONG TNG autoBépuavong Slapopdwvetal ota 602 min
kat 389 min avrtiotowya. AnAadn, to anoPAnTo pe TO UEYAAUTEPO TIOCOOTO UYpOCiag KAl TO HUIKPOTEPO
mooooto tédpag ofeldbwbnke ypnyopotepa. Evdexopévwg, n TtéPpa va OXeTIETAL PE TO TIOCOOTO YNG
SLatdéUwY TIou UTIAPXEL 0To amoBAnTo. Kal og auTr TNV MeEPIMTWON, 0 KNXAVIOUOC Sev elval yvwoTtog.

Mua TuBavr) epunveia avapoplkd e TOV LNXOVIOUO TNG OUTOBEPUAVONG QUTWY TWV AmoBANTWY UMOopPEL va
elvalt n mpoopodnon twv Autavtikwv ota péoa dinbnong. O Stensaas €xel PEAETAOCEL TNV TACH TNG
QUTODEpUavVONG O UALKG ERMOTIOMEVA PE AGSL TNV £peuvd TOU EMICAUALVE OTL N opyn o&eldwTikA
autoBépuaveon ocupPaivel og uypd XOAUNANG MTNTKOTNTAG Ue UPNAA onpeio avadpAeEnc.[146] Ta Autaviikd
€\ala guminTouv o€ aAUTA TNV Katnyopla uypwv adou yla tnv €Aacn aAoupwviou Xpnolpormolouvtol
Amovtikd pe onueio avadAe€ng peyalvtepo amod 80 °C. Autd cupPaivel emeldn n ehawwdng ddaon dev
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efatuiletal ypriyopa omod To OTEPEd HECA OUYKPATNONG. AsSopévou OTL To ofuyovo avidpd e Eva
outoBeppalvopevo UALKO og pla emidavela, n autoBEppavon avapévetal va epdaviotel oe mopwdn UALKA
Omwg N yn Slatopwv f éva ¢iAtpo pe uToAelppata Amavtikwy He uPnAd onueio avadpAeénc.

Me xpnon aépou xpwpatoypddou ouleuyuevou Me avixveutn palog ota anofAnta ¢idtpwv YPuxpng
€AaonNg aviXVeEUTNKAV Hiypoto Aumapwv ofEwv Omwe SekaoKTaviko ofy (CAS: 57-11-4), dekaetaviko ol
(CAS: 57-10-3) kat kavovika aAkavia Cis-Co; TTOU XpNOLUOTOWOUVTIOL WE AUTAVTIKA otn Blopnxavia
aAoupwviou. (Kepahato 3.2.2.2)

Jopdwva pe Ta amoteAéopata tng SokLUAG autoBépuavong, Ta amoBAnta ¢pidtpwyv Kal ta amofAnta
didtpwv Yuxprg kot Bepung élaong pe EKA 15 02 02* gudavitouv touddxiotov tnv HP3 6LotNnta, onote
0pBwg dlakvouvtal wg emikivbuva amdpAnTa.

5.3.2.3 Ea@plopata amo v Bep ki) Tapaywyn aAOVULVIOL Kol oKOVT etegepyaciog agplwv

Ta ¢adplopata Sesutepoyevoug mapaywyng ohouvutviou (amoPAnto #30) kal n okovn enegepyaciog
aloupviou (amopAnto #32), otn Sokiun autoBéppavong Edwoav apvnTikg anokplon (Ixnuota 5.38 & 5.39),
yla outo Kot dev pedetnBnkav mepattépw. Ta Eadpiopata okwpiag Seutepoysvoug mapaywyng aAoupLviov
XPELAOTNKOV TERAXLOMO (< 4 mm) Aoyw apxikol peyEbouc.

#30: Zadpiopara ané Ty BeppIKN #32: Ikovn enefepyaociag aspiwv-1
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Zynpo 5. 38 Avto0éppavon arnofAantov #30 Zynpa 5. 39 Avtoféppavon arofintov #32

JUpdwva e Ta anoteAéopata TnG SOKLUAG autobépuavong Ta fadpiopata dsutepoyevol mapAywyng
aloupwviov pe EKA 10 03 15* kat n okdvn ene€epyaciag alovptviou pe EKA 10 03 23* Stakwvolvtal wg
€TKIVOUVA, WOTOOO N EMKLVOUVOTNTA ToUG 6ev odelletal otnv autoBépuavon.
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5.3.3 AmoteAéopata amoBANTWY ATO HOVASES KATEPYATIAG LETAAAWY

Ta €i6n Twv amoBAATWY TOU £EETACTNKAV ATIO TO CUYKEKPLUEVO KAASo adopolv os amoBAnta Asiavong
HETAANWYV Kal og Adomeg puolkoxnuikng emefepyaoiag. H amodkplon tng Soklung autobBépuavong yla ta
anopAnta #34 €wc #36 NTav apvntikn (Ixnuota 5.40 £wg 5.42).

H ektipnon ¢ autoBéppavong twv amofAntwv Asiavong PETAMWY €yve atn popdn mou mapdxenkav. I

avtiBeon, ol Adomeg puolkoxnuLkng enefepyaciag-7 kat 8 eAéyxOnkav o €npry Ao Kol PETA amo Pelwaon
peyéboug (< 4 mm).

#34: AnoBAnta Asivaong HeETAAAwVY #35: Adomnn dpuoKOXNHIKNG EMegepyaoiog-
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ynpo 5. 40 Avto0éppavon amofAantov #34 Zynpo 5. 41 Avto0éppavon amofAntov #35
#36: Adomnn PpuokoxnUKnG eneéepyaoiog-
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Zynpo 5. 42 Avto0éppavon anofAntov #36

JUpdwva pe to amoteAéopata thg Sokng avtobéppavong ta anopAnta Asiavong petdMwyv pe EKA 12 01
20* kat oL Adormeg puoikoxnpLkng snetepyaoiag pe EKA 19 02 05* Stokvouvtol wg EMIKivouva, woTtdoo n
ETUKLVOUVOTNTA TOUG dev odeileTal oTnv autoBEépuavan.
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5.3.4 Atotedéopata amoBAnTwy amod Bopnyxavies emetepyaciog amofANTwY

Qawvopeva autoBéppavong kal auvtavadAetne €xouv avadepBel 0t eyKATAOTACELG emefepyooiag Kal
Slaxeiplong amoPfAntwy (Mapaypadog 2.2). And ta andBAnta Tou KAAdou mou e€eTaoTnKov oto MAALGLO TNG
napovloag Slatplpng povo n &npn Adomnn Boloykol kaBaplopol pmopet va tafvounbel wg autoBepuat-
vOpEVo amoBAnto pe 6poug Taglvounonc.

#44: =npn Adomn BLoAoykou KaBapLoov #55: ZULWOLO KAQGHO OLOTLKWV
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Zynpa 5. 43 AvtoBéppavon arofintov #44 Zynpo 5. 44 AvtoBépuavon anofAntov #55
#37: Refused Derived Fuel-1 #38: Refused Derived Fuel-2
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ynpo 5. 45 Avto0éppavon amofAantov #37 Tynpo 5. 46 AvtoBépuavon amofAntov #38

Ma tnv &npn Adaomn PBlohoyikol kaBaplopol xpeltdotnkav 433 min wote n Bgpuokpaciot 0To KEVTPO TOU
delypatog va umepPel tn Beppokpacia tou poupvou kat dAAa 155 min wote n Stadopd Beppokpaciag va
unepBel Toug 60 °C. Mot TO CUYKEKPLUEVO €180¢ amoPArTou €xel ekTiUnOel OTL 0 HNXOVIOUOG TNG avtibpaong
uropel va sival amotéAeopa Bloloyilkwy, GUCIKWV Kol XNUKWY Slepyaciwy. Epsuvntég cuoyx£tioav thv
napoucia Belolxou oldpou otn AUMATOAAOTIN KAl KATA CUVETELX TNV AUTOBEPUOVTLKY) CUUTEPLPOPA TNG
Aaormng, pe tnv mpooBnkn FeCls kat FeCl, mou xpnotpomolouvtal Katd tny enefepyacio BLOpNXavikwy Kot
QOTIKWV AUPATWY yLla tn §éopeuon Twv BeloUywyv evwoewv.[43],[44]
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H &npn Adomn Plohoywkol KaBaplopol amod TNV enefepyacio AOTIKWY KAl PBLOPNXOVIKWYV AUMATWY
Slakiveital w¢ amoAuta pn enikivbuvo amdpAnto pe EKA 19 08 05. ZUudwva LE TA AMOTEAECLATA TNG
Sdokiung autoBéppavong, n €npn Adomn PBloAoylkol kKaBaplopol mapouactdlel TOUAAXLOTOV HLo amo Tig 15
ETUKIVOUVEC LOLOTNTEG.

Qg mpog Tov EKA Stakivnong tou FORBI, Sgv mpokUTTeL emikivéuvotnta Aoyw autoBéppavong, onote opBwg
n Slakivnor tou yivetal e amoAutn Kataxwplon un emikivduvou pe EKA 20 01 08. e otL adopd oto RDF,
TAPATNPOUUE OTL TO AMOTEAECHA TNG autoBEépuavong dadoporoleital yla ta anopinta #37 kal #38. To
TPOPBANUA e To amOBANTa Twv omoiwv n cuotaon Sev gival otabepr), eival OtL KABe opad yla Tov EAEy)XO
NG ETUKLVOUVOTNTAG TIPETEL VA Tipaypatomnoleital dokwur. Q¢ mpog tov EKA 19 12 10, to RDF AapPavel
amoOAUTN KOTAXWPLON N €MKWOUVoU, woTtdoo OnMwe ¢avnke oto IxAua 5.43, to amoPfAnto Suvatal va
aneleuBepwvel Bepudtnta oto TeEPLBAAAOV, OMOTE TPOCOXN TPETMEL va AQUBAVETOL OTL{ GUVONKEC
armoBnkeuong Mpog anoduyr atuxnuatwy. Ta umolouna anofAnta tou kKAdadou mou s¢etdotnkay, £dwoav
QpVNTIKA omoKpLon.
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Zynpo 5. 47 AvtofBépuavon anofAintov #41 Zynpo 5. 48 Avto0épuavon anofAantov #42
#43: Nplovidi-3
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Zynpo 5. 49 Avto0éppavon arofintov #43

Ta anopAnta #41 cwc #43, dwakwvouvral pe EKA 03 01 04* mou OVTIOTOLXEL O KQTOTTPLIKA KaTaXwpLon
emKvdUVoU, woTooo Onwg daivetol ota Ixnuata 5.47 £wg 5.49 Sev epdavifouv avtobépuavon.
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#39: Zteped EvaAlaktiko Kavotuo #40: Steper evaAAAKTIKH TPWTH UAN
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ynpo 5. 50 Avto0éppavon amofAntov #38 Tynpo 5. 51 Avto0éppavon amofAntov #40

Avtiotolya elval Ta AMOTEAECUATA YLO TO OTEPEO eVOAAAKTIKO KAUOLUO, TN OTEPEN evaAAAKTIKA UAR, Ta
anoBAnta moAuoupeBavng kat thv TéEppa Tubuéva. Ta ev AOyw oamoPAnta, pe e€aipeon to oTeEPED
eVOANOKTLKO KaUGoLHo, SV avapévovTay va eival autoBeppalvopeva Aoyw tng MPoEAEUGHG TOUG.

#45: AnopAnta moAvoupeBavng #47: Tébpa muBuéva
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ynpo 5. 52 Avto0éppavon arofAntov #45 Tynpo 5. 53 Avto0éppavon anofAntov #47

JUpdwva Pe To omoTeEAEopATO TNS SOKLUNAG AUTOBEPUAVONG, TO OTEPED EVOANAKTIKO KaUoLWo-EKA 19 12 11%,
n otepen evaAlaktiki mpwtn UAN-EKA 19 03 06* kot n tédppa mubuéva- EKA 19 01 11* Swakiwouvral pe
KOTOTTPIKO KWOIKO €mikivdUvVou, wotdoo n emikvduvotntd toug Sev odeiletal otnv autoBépuavon. To
amotéAeopa NG autoBépuavong ylo ta anoPfAnta moluvoupeBavng-EKA 16 02 16 smuPePfalwvel T pn
ETUKLVOUVOTNTA TOU amoBANTOU WG TPOG TV auToBéppavan Kot tnv opdr Slakivnor Tou wg KATOTTPLKO [N
emikivéuvo amoBAnto.
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5.3.5 AoteAéopata amoBANTWY ATO HOVASEG TTAPAYWYTG EVEPYELNG

Toa amoBAnta amd Hovadeg MaPAYWYNG EVEPYELAC TIOU €EETACTNKOV WC TPOG TNV ouUTOoBEpuavon eival
purtacuévn Eulela pe kpedlwto, MTApevn TEppa Kot AsPfntoAlbog. Ma tnv uleio kal to AgfntoAiBo
XPELAOTNKE va TpaypatonolnBel tepayxopog (< 4 mm) Aoyw apyxlkoU peyéBoucg, n uttdpevn TtEdpa
efetaotnke otn popdn mou Sewypatiotnke. Onwg daivetal ota Ixnuata 5.54 €wg 5.56, n anokplon g
SOKLUNG autoBEpuavong ATAV apVNTIKA.

#50: Punmaopévn §uleia pe KpeOOWTO #51: Ivdpevn Tédpe
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#52: AefntoAbog
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ynpo 5. 56 Avto0éppavon amofAntov #52

JUpdwWvaA e Ta anoTeAEoUATA TNG SOKLUNG auTtoBEpuavong n pumacuévn EuAeia pe kpedlwto pe EKA 17 02
04*, n uttdpevn tédpa kat o AefntodBog pe EKA 10 01 04* Saxivolvtal wg emikivbuva, wotdcoo n
EMKLYOUVOTNTA TOUG Sev odeileTal otnv autobépuavan.
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5.3.6 ATIOTEAEGUATA ETALPELWV TIAPAYWYTG TOLYAPWV

Ta akotdAAnAa tolydpa ya katavalwon-1 kot 2 mpoépyovtal anod Blopnxavia mapoaywyng tolyopwv. O
XPOvog gudaviong tng avtoBEpuavong kat yia ta dUo amopAnta gival mapdpolog, ota 238 min yia to #53
Kot ota 260 min yia to #54.

OL BaoLKEG XNMLKEG OVOAUCELG TIOU €ylVaV yloL TO XOPOAKTNPLWOMO Twv amoPAntwy emBefalwvouv tnv
opyawvlk Toug ¢uon Kal TNV KOTAAANAGTNTA TOUG ylo TN UETEMELTA XPrON TOUC WG OTEPEA EVAANAKTIKA
Kavoua. H Sokwun tng autoBéppavong kot ota U0 amoBAnTa £yve TNV KOTAOTACN TOU amofBANTou Onmwg
napaAndOnke xwplig va mponynBel mpokatepyaoia, OMOU TO AMOTEAEGHA TNG LETPNONG ATAV BETIKO.

#53: AkatdAAnAa Tolydpa ya #54: AkataAnAa tolyopd yla KatavaAwon-
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Zynpo 5. 57 Avto0éppavon arnofAintov #53 Zynpa 5. 58 Avtoféppavon arofintov #5

Ot Ramirez et al,2010 [40] anédwoav tv autoBépuavon Kot tn cuvakoAouBbn autavadAetn Twv aypoTKWY
UAKWV o€ BLOAOYLKEG KOl XNUIKEG SpaOTNPLOTNTEG TTOU CcUMPAivOUV KATA TNV amoBnKeEuon auTwV Twv
UAKKWV. e meplmtwon mou n avtalayr Beppotntag HetafU TOU OUCTAMATOC aviidpaong Kol Tou
nieptBarlovrog Sev eival emapkng, n avénon tng Oeppokpooiag avfdvel MeEPALTEPW TO PUBUO OUTWV TWV
aVTLOPACEWV Kol To TIPoloV yivetal 6Ao kal mo Beppo.

Alddopol duoikol kal xnpwkol moapdyovteg Onwg 1o SlaBéoyo ofuyovo, N KOKKOMETpla, o pubuog
mapaywyng kot amoaywyng Bepuotntag emnpealouv TNV ekdnAwon TNG autoBéppavong Kal Tng
avtavapAreéne. O unyxaviopog tg efwbepunc aviibpaong twv AXPNOTWV Tolydpwv, TOavwg vo
evepyoroleital Aoyw PloAoylkwyv avtdpdcewv ou akoAouBouvtal and mepaltépw XNHLKn ofeidwaon. OL
avagdopég otn BLBAloypadia yia Tnv autoBépuavon Twv anoBARTwY KamvoU lval EPLOPLOUEVD.

JUpdwva e Ta amoteAéopata TG SOKIUAC aUToBEpUavVonG, T aKATAAANAQ yla KOTAVAAWGN Tolydpa UE
EKA 02 03 04 epdavilouv touldyxiotov tnv HP3 BLotNTa, OMOTE av Kal SLAKWVOUVTAL WG AMOAUTA N
enkivéuva anépAnta napouctalouy pia amd Tig 15 emikivouveg LSLOTNTEC, TTou Ta KaBLoTa emikivéuva.

5.3.7 AmoteAéopata amoBANTwY amd HoVASES TTHPAYWYNS XPWUATWY KOL VAIKWYV
OUVOKEVAOI(AG

Ta amopAnta amd povadeg mMapaywyng XPWHATWYV KOl CUOKEUQOIAC TIOU e€ETAOTNKAV WC TPOC TNV
autoBéppaveon elval n okdvn xpwpdtwy (amoPAnto #56), ol MAAOTIKEC cuokevaoieg (amdPAnto #59) kal n
Adomnn ¢uokoxnUikng emne€epyaociac-10 (amopAnto #60). MNa TIC TMAACTIKEG CUOKEUOOLEG KOl TN AdoTn
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duaokoxnUknG enefepyacioc-10 xpeldotnke va mpaypoatonolnBel Tepaxlopog (< 4 mm) Adyw apxkoU
pey€EBouG, evw otn AdoTn mpayuatonolnnke emumAéov Enpavon. H okovn xpwuatwy e€eTdotnke otn popdn
mou mapaAndOnke. Onwe daivetal ota IxAuata 5.59 €wg 5.60 n amokplon tg SOKIUNG auTtoBEépuavong
ATOV 0PVNTLKA.

#56: IKOVN XPWHATWVY #59: MAaotikég Zuokevaaoisg
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Synpo 5. 59 Avtoféppaven aropfintov #56 Zyfua 5. 60 AvtoBéppavon arofAntov #59
#60: Aaomn PpuoLKOXNHULKAG ENeéepyaoiog-
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Synupo 5. 61 AvtoBéppaven aropinitov #60

JUpdwva pe Ta amoteAéopato tNG SoKWNG autoBgépuavong, n okovn xpwpdatwyv pe EKA 08 02 01, ot
TAQOTIKEG ouokeuaoieg pe EKA 15 01 02 kat n Adomn ¢uolkoxnuikng enefepyaociag pe EKA 19 02 05*
Slaklvouvtol w¢ emikivbuva, wotdéco n  emikwvduvotnta toug Sev odeidetol otnv autoBéppavon.
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5.4 Napayovteg mou emdpouv oTnV auTobEpuavon

Me okomo va e£eTOOTOUV OL TOPAYOVIEG TIOU £TdpoUlV otnv ekSNAwon tou ¢awvouévou eA€yxBnke n
enidpaon tng Bepuokpaociag, TNG KOKKOUETPLOC Kal TNG Uypaclog ot oplopéva amod to efetacBévia
anoépAnTa.

5.4.1 Emidpaon Beppoxkpaciag

H Bepuokpaocia gival £vag onUAvTIKOg Tapayovtog otnv ekdNAwaon tng autoBEépuavong evog UAkoU. MNa to
AOyo auTo efetaotnke n enidpoaon tng Beppokpaciag o Tpia i6n amofARTWVY.

Ma tn Adomnn ¢uolkoxnukng enefepyaoiac-3 (Zxnua 5.62) daivetal otL avéavopevng tng Bepuokpoaciag
LELWVETAL 0 XPOVOG ekSNAwaoNG Tou dalvopévou. TuyKekplpéva, otav n Bepuokpacia eival 140 °C, 120 °C
kot 100 °C, o avtiotolyog XpOvVoC oU amalteital yio tThv ekdnAwaon tou ¢atvopévou eival 201, 429 kal
649 min.

#22: Ndomnn puoLKoXNULKNG enefepyaoiog-

#54: AkatadAAnAa yia katavailwon
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Zynpa 5. 62 Avtoféppavon arofAintov #22 Zyfua 5. 63 AvtoBéppavon arofrntov #54
#1: E€avtAnpévog KataAutng-1
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Zynpa 5. 64 Avtoféppaven arofintov #1
To yeyovog OtL n Adomn GuolkoxnuLKAG emefepyacioc-3 mopouoldlel BeTikd AMOTEAECUA WG TPOG TNV
QUTOBEpPHAVEN KAl OTLG TPELG Bepokpaaoieg ou eAéyxBnkay, KaBLoTd To anmdPANTO «TTPOPBANUATIKO» yLa TAV
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a&lomoinor tou w¢ eVOAAAKTIKO KaUoLo, adol UMopel va TUPOSOTHOEL Lol OELPA OVTLOPACEWV TIOU UIOPEL
va kataAn&ouv og dwtld.

Oépata aohAAELAG TIPOKUTITOUV KAl YLO TO AKOTAAANAQ yla KatavaAwon tolyapa-2, adou n andokplon Tou
TEpApaTog autoBépuavong otoug 140 °C kat 130 °C Atav Betikn (xAua 5.63). O xpovog mou amatt)énke
yla Tnv ek6NAwon tou dawvopévou ntav 260 kot 295 min avtiotolya. e auth tnv Mepimtwon, Aoyw Tng
EekaBapa opyaviknc ¢puaong tou amoPAntou, n aflomoinor Tou w¢ eVAAAOKTIKO KAUGLUO glval avamdpeuKTn.
Ta akatdAANAQ TOLlyApa EUITITOUV OTN YEVIKN Katnyopia amofAntwyv Blopdalag. Metal Twv eVAAAOKTIKWY
™G aflomoinong twv mpoiloviwv Blopdlag, n MPOOMTKY TNG anotédpwong daivetal va kepdilel €dadoc.
Napadeiypata Blopalag sivat: n Adomn BloAoyikol kaBaplopou, ta wood pellets, RDF, plastic fuels k.a. Ztn
BiBAloypadia €xouv peletnBel Bépata autoBEéppavong og UALKA Blopalag. [147]

Avadoplkd pe tov €€aviAnpévo KataAutn-1, onwg mapouoldletal oto IXAUa 5.64, TO QMOTEAECUA TNG
SokLung autoBépuavong otoug 140 °C kat 120 °C Atav Betiko. O XpOVoC TTOU XPELACTNKE Yl TNV ekdNAwaon
Tou dawvopévou Ntav 143 kat 200 min, avtiotowa. Ano ta Tpia andPfAnta mou e€etdotnkay, yivetal cadeg
OTL uovo n Adomn puolkoxnukng eneepyaciag-3 autoBeppaivetal otoug 100 °C. Mo ta akatdAAnAa yla
Katavalwon tolyapa-2 kot tov e€aviAnpévo kataAutn-1 otoug 110°C kat 100°C Sev UTIPXE CUCCWPEUCN
BepuotnTag. Ta MEPOUATIKA OmoTEAECHATA KAl yia Ta Tpla £i6n amoBAnTwy mou efetdotnkay, emiBefalw-
vouv OtL auéavopevng tne Beppokpaoiog LELWVETOL 0 XpOVoG eKSAAWGCNE TOU GaLVOUEVOU.

5.4.2. EmiSpaom kokkoueTplog

To péyebog Twv ocwUaTSlwY glval £vog onUOVTIKOG Tapdyovtog othv ekSNAwaon Tng autoBéppavong evog
UALKoU. O puBuog ofeidbwong e€aptatal amo thv eEwTePLKA EMIPAVELN TwV CWHATIOWY ava povada oykou
Kal n empavela aUEAVETAL UE TN HElWON TOU PeYEBOUC TwV cWUOTSIWY. MNa To Adyo autd €€eTAOTNKE N
enidpaon Tng KokkopeTplag oe Tpia €idn amoPAATwWV.

Ma tov e€avtAnuévo KataAutn-2 onuelwveTol autoBépuavon otig 9 h (561 min) pe péylotn Beppokpaoio
ToUug 216 °C otn popdn mou mapaindOnke (d<2,36 mm), evw yla To Aslotplpnpévo UALko (d < 850 um)
npaypotonoteitat ot 6 h (373 min) kat n péylotn Beppokpacia ftav 250 °C. O pubudg tng autobépuavang
0 omolog amoteAel TV KAlon TNG euBelag Twv SLAYPAUUATWY YLa TO XPOVIKO SLACTNUA LETALY TOU onpeiou
Tou To Selypa Eemepva tn Bepuokpacia Tou dolpvou péxpL TNV autobépuavon, givatl 0,799 °C/min ylo to
Aemtokokko kot 0,291 °C/min yia to xovépokokko kataAutn. Emopévwe, n eAelBepn emipdvela emnpedlel To
puBO autoBépuavong. Me tn pelwon tou peyéBoug Twv cwuatldiwy, n eAevBepn enmudpdavela Kat Ta KEVA
petafld Twv ocwpaTdiwv aufdvovtal, Pe amotéheopa va guvoesital n ofeldwon Kal KAatd CUVEMELX N
auTtoBépuavon va yivetal eukoAotepn.[148] Katd tn Sle€aywyn Twv HETPHOEWV yLa TNV enibpacn vypaciag
Kal Tn otaBepomnoinon tou anoPAnTou Xpnotpomoleital AELoTpLBNUEVO UALKO WG N XEWPOTEPN ekdoxn (worst-
case scenario) yla tnv mbavotnta epudaviong tou atvopEvou The autoBéppavong.
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#2: E§avtAnpévog kataAvtng-2
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Zynpo 5. 65 Exidpaon kokkopetpiag amofAntov #2

H (6l tdon daivetal va UTTAPYEL yLa TO. aAKATAAANAQ TOLYApa Yol KOTAvVaAwaon-2, KaBwe To GALVOUEVO TNG
oautoBéppavong oto anopfAnto onwg mapaAndbnke (d < 12,5 mm) ocuvéBn pe 13 min kaBuotépnon os
oUyKpLlon HUE To Ttepaxlopévo Selypa (d <4 mm). OL Della Zassa et al, 2019 pelétnoav tnv enidpacn tng
KOKKOUETPplaG TNG AUMATOAAOTING amd Hovada emefepyaoiag OOTKWY Kol BLOUNXOVIKWY AURATWY
amodelkvuovtag OtL n autoBépuavon kabopiletal amo T GUOLKEC LOLOTNTEC Tou amofAnTou, Kabwg os
AelotpLBnuévo deiypa n ekdnAwaon tou palvopévou NTav TILo ypHyopn Kol EVToVN GUYKPLTLIKA HE To Selypa
oe popon pellet.[44]

#23: Adonn puowoxnuikig enefepyaocioc-4 #54: AKatdAAnAa yLo KatavaAwon tolydapa-
300 300 2

250 250 d<4mm

—_ < E’j
© 200 d<850um < 20
i 150 E 150
s S
x o
g 100 3 100 f
a w
o © !
50 50
0 0
0 200 400 600 0 100 200 300
Xpovog (min) Xpovog (min)
YyAua 5. 66 Enidpaon kokkopetpiog amopfintov #23 Zynpa 5. 67 Enidpaon kokkopetpiog anofintov #54

TéNog, otnv mepimtwon g Adonng puoikoxnukng enetepyaociac-4 eruPefalwdnke emiong OTL LELWVOVTOC
T0 péyebog Twv ocwpatdiwv avdvetal o puBUOG ofeldwaong. JuykekpLuéva, PpEOnke OtL otnv popdn mou
napaAidpOnke to amépAnto (d < 4 mm) onuewwvetal autoBéppovon ota 546 min evw oto amofAnto
HLKPOTEPNG KOKKOUETPLag (d < 850 um) mpaypatomnoleital ota 492 min.
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5.4.3. Emiépaomn vypaciag

Me okomo va SlepeuvnBel n enidpacn tng uypaciag os OtL adopd otnv autoBépupavon, oe delypata
e€avtAnpévou KaTtaAUTN-2 MPooTEBNKe vepo oe popdn ekvedwpatog (spaying). Ta Seiypata amobnkeltnkayv
Yl TPELG LEPEG OE EPUNTIKA KAELOTA YudAwva Soxela pe okomo va StaxuBel n vypaoia og 0An tn palo twv
SELYUATWYV. TUVOALKA TTAPACKEVAOTNKAY TTEVTE piypata pe 0 %, 5%, 7,5 % 10 % kot 20 % vypaoia. To delypa
TPLV TNV TEALKH TOTIOBETNGT) TOU 0To PpoUpPVo avaKLVOUTAV.

Onwce ¢aivetal oto IxNua 5.68 o xpovog emaywyng ylo TNV ekdnAwaon tng autoBéppaveng eaptatal ano
TNV TEPLEXOUEVN Lypaoia. Me alfnon Tou TMOoOOTOU TNC Uypaoilog mapatnpeital alvénon oto Xpovo
gudaviong tng autoBépuavonc. Na napddsiypa, to dsiypa pe 20 % vypaoia spdavilel avtobépuavon 926
min LETA TNV €vapén Tou MELPAUATOC, EVW OTo delypa undevikng uypaoiag mapatnpeital autobépuavn 326
min PEeTa TNV évopén Tou MELPAUOTOG.

Enidpaon vypaociag - #2: E§avtAnuévog kataAvtng-2
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ynpo 5. 68 Enidpaon vypaciog otnv avtofépuavon

H &pdon tng vypaoiag ival avaotoAtik oAAd Sev epumobilel Tnv epdavion Tou datvopuévou Kabweg os OAeC
TG avahoyieg Oelypotog Kal vepol Tpaypatomnoleitol autoBépuavon. To vepd Ba pmopouoces va
XpnoLpomnolnBel wg PETPO Yl TNV OVAOTOAN Tou dalvouévou. AUTO To eUpnua £pXETAL O cUpbwWVia e T
peAétn tou van Blijderveen, o omoiog peAétnoe tnv enidpacn tTng uypaciag oe oxeon He tn Oepupokpaocia
autavadpAeéng oe UAKA Blopalag, KaTaAnyoviag oto (610 cuPmEpaopa He TV mapoloa epyacia, SnAadn
OTL N uypaoia aANGZeL poVo To XPOVOo EMOYWYNC Tou dpatvopévou. [149]
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5.4.4 Entidpaon adpavolg VALKOU

Ma tnv aflomoinon evog amoPAntou pmopet n Beputdikn afla va eival €va mPwWTo KPLTAPLO KoTnyopLlomoin-
oNG W eVAAAAKTLKO KAUGOLHo aAAd Sev elval To povadiko. Mia aKOpN TTAPAUETPOC TTOU £EETALETOL OE QUTEG

TG TMEPUTTWOELG elval Ta Bfpata acddAslog mou pmopel va mpokUPouv katd tnv enefepyacio Twv
aroBARTwWv.

Aappavovtag umodn tnv avopyavn ¢uon Kal Tn BTk amoKpLlon TG AUTOBEPUAVONG TWV eEQVTANUEVWY
KataAuTwyv-1 Kal 2, TpayHATONOINONKE OELPA TEPAUATWY HE OKOTIO va SlepeuvnBel n enidpaon adpavoug
MPOOoBETOU WE MPO¢ TNV autoBéppavaon. MNa autdov To AOYo, TTAPOOKEUAOTNKAV Uiypata tou adpavolg
MPooBETou (YwHa) He Toug e€avtAnuévoug KaTaluteg os avahoyieg 50 %, 67 %, 75 % kal 83 %, IxAuoTa
5.69 kat 5.70.

Enidpaon adpavolg UALkoU-#1: Enidpaon adpavoug vALKOU-#2:
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Zynpo 5. 69 Exidpaon adpavodg vAtkol amofAntov #1 ynpo 5. 70 Emxidpaon adpavoig vAtkol amofAnTon #2

Ye OTL adopd otn Adomn ducikoxnuikng enetepyaaoiag-3, n neplektikotnta TOC oe €npr Baon sivat uPnAn
(46,7%) kat auto anotelel €vdelEn opyavikng puong tou amoPfAnTou, OUWG N cupnepLdpopd auToBEpavong
TOU UALKOU €lval €€looU ONUOVTLKOG TTopAyovtag andodaong yla tn HeTEnelta enefepyacia tou. H Adomn
duaoKoxnUKNG emefepyaoiag-3 mapouotdlel BTIKO AMOTEAECUA WC TTPOC TNV OWUTOOEPUAVON KAl OTLG TPELG
Bepuokpaciec mou eAEyxOnKe Kol wg €K TOUTOU TO aAmMOPAnTo Kabiotatal «TMPoBANUATIKO» ylo TNV
a&lomoinor tou wg eVOAAAKTIKO KaUoLo, adol UMopPEL va TUPOSOTHOEL LA CELPA AVTLOPACEWY TIOU UIopei
va katoAnéouv os pwtid. Mo autd to Adyo, mapacksudotnkoy piypota tou adpavoucg mpocBEétou oe
avaAoyieg 50%, 67%, 75%, 83% kal 91%, Aldypaupa 5.68.

Onwg daivetal ota mopandvw Slaypappata, auEdvovtag To TocooTo MPoobnikng Ttou adpavolg UALKOU
LELWVETAL N BepUoKpaoia 0TO KEVIPO TWV ULYHATWY. AUTO cuppaivel ylati to adpavég mpoobeto amoppodd
TNV €VEPYELQ TTIOU AEAEUBEPWVETAL ATIO TNV AUTOBEPUAVON TWV UALKWV.

Ye OTL adopd otn Adomn GUCLKOXNULKAG EMEEEPYATIAC, ATIO TO MAPATIAVW SLAYPApUa YIVETOL CadEG OTL YL
v adpavoroinon tou amoPAntou amatteital peyolltepn mpooBnikn adpavolg mpooBétou, To omolo
Bewpeltal avapevopevo Aoyw TG e€wbepung ocupnepldopds tou amoPAntou otoug 100 °C. EmutAgov, n
enidpaon tou adpavouc MPooBETou dalvetal vo €XeL KATAOTAATIKN Spdon Kot otoug SUo e€avTAnuévVoug
KataAUtec.[147] e avtiotowa cupnepdopato €xel KataAnéel kat o van Blijderveen, amnodstlkviovtag OTL N
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npoobnkn meEtpag oe Selypata Popalag €xel w¢ amotédecpa TV avénon NG Bepuokpaciog
oautavadAeénc.[149]

Enidpaon adpavolg UAKoU-#22: Adomnn puotkoxnuLkng encepyaciac-3
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ynpo 5. 71 Emxidpaon adpavods vAlkol amofAntov #22
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5.5 Zvumepaocpata 5°v Kepaiaiov

H pelétn autoBéppavong twv amoPAntwyv eEunnpetnos To Pacikd oTdX0 TNG MapoUcas EpYACLag ToU NTav
adevog n dnuioupyia plag mAOTIKAG Baonc-epyaleiou, adeTEPOU N LEAETN TWV TTAPAYOVIWV TIOU €MLSpoUV
otnv ekdnAwaon Tou patvopévou. Itov Mivaka 5.1 mapoustdlovtol GUVOTTTIKA Ta ANMOoTEAECUATA TNG SOKLUAG
QUTOBDEPUAVONG TWV 53 UEUOVWHEVWY BLOUNXAVIKWY & OOTIKWVY amoPANTWY, 0 KwSLKO¢ EKA kot o Tumog
KATaXWpPLoNG TOUG.

IMivakag 5. 1 Avtobéppavon amofintov avd EKA kot tomo kataympiong 53 Blopnyavik@v Kot aoTIK®V artofAtov, 6Ton
Ar: As received, Sr: size reduction kot D: drying

. ; . TYmog Amotéleopa .
AnéprnTo Eidog Amoprtov EKA Kotoydpiong  Avtodéppavong Tpoenetepyooia
#1 E&avtinuévos katodvtnc-1 16 08 07* MH Ogtiicd Ar
#2 E&avtAnuévog katoddng-2 16 08 07* MH Oeticd Ar
#3 E&avtAnuévos katoldtng-3 16 08 07* MH ApvnTikd Ar
#4 E&avtinuévog katorvng-4 16 08 07* MH Oeticd Sr<4mm
#5 E&avtinuévos katoddtng-5 16 08 07* MH ApvnTikd Ar
#6 E&avtinuévog katolvc-6 16 08 02* MH Betikd Ar
#7 E&avtAnuévos katodvtng-7 16 08 02* MH OeTiicd Ar
#8 E&avtinuévog katordng-8 16 08 02* MH Oeticd Ar
#9 E&avtAnuévos katoddtng-9 16 08 02* MH Oetiicd Ar
#10 E&avtinuévog katodvtge-10 16 08 07* MH Apvntikod Ar
#11 E&avtAnuévos katodvtng-11 16 08 07* MH Apvnrikd Sr<4mm
#12 Anroﬁknw OV TEPEYOLVY EMKIVOLVEG OE100)EG 06 06 02* MH Oeticd Ar
evioes-1

#13 An,oB)»nw OV TEPLEYOVV EMKIVOVLVES OE100)EG 06 06 02* MH Oeticd Ar
EVOOELG-2

#14 O&¢a mepiéyovta meTpEAaIo 0501 12* AH OeTiKo Ar

#15 AQudatopévn TETPELAIOEONG AdoTn 13 05 02* AH Apvnrikd Ar

#16 Adomeg puowoynpkng enegepyaciog-1 19 02 05* MH ApynTikd Ar

#17 Adomeg Broloywkng eme&epyaciog 19 08 11* MH Apvntikd Ar
I¢Apato mudpéva anootaxtipo & KATGAOUTO * .

#18 . 070108 AH Oetid Ar
avtidphosmv-1

#19 (&)} pota moOpéva omooTaKTpa & KoTdAouTa 07 01 08*% AH AT Ar
avTdpaoEmV-2

420 A(xm,tsg KoL amOPANTO YEDTPNONG TOV TEPLEXOVY 01 05 05* MH Apvieicd Drying
TETPELALO

#21 Adomeg puokoynukng eneEepyoaciog-2 19 02 05* MH Oetikd D+Sr<4mm

#22 Abomeg puowoynuikng eneéepyaciog-3 19 02 05* MH Oetid D+Sr<4mm

#23 Adomes puokoynkng enegepyacioc-4 19 02 05* MH Oetiicd D+Sr<4mm

130



TYmog Amotéleopa

AnéprnTo Eidog Amoprntov EKA Kotoydpiong  Avtodéppavong Ipocneiepyacio
#24 Adomeg puooynukng enegepyaciog-5 19 02 05* MH Apyntikd D+Sr<4mm
#25 Abomneg puowoynuukng eneEepyacios-6 19 02 05* MH Apvntikod D+Sr<4mm
#26 Amépinta piktpov-1 1502 02* MH Oeticd Ar

#27 Amopinta oiltpov-2 15 02 02* MH Apvnrikd Ar

#28 AmopInta eiltpov yoypng Ehaong 15 02 02* MH Betikd Sr<dmm
#29 AndBInta piktpov yuypng Ehaong 15 02 02* MH (CELING Sr<4mm
#30 Zappioparta ard v Oepukn mopayoyn ahovpviov-1 10 03 15* MH Apyntikd Sr<4mm
#32 Ykovn enefepyaciog agpiov-1 10 03 23* MH Apvnrikd Ar

#34 AmopAnta Aelovong petdAiov 12 01 20* MH Apvntikod Ar

#35 AdGomeg QuoKoynIKNG enegepyaciog-7 19 02 05* MH Apvnrikod D+Sr<4mm
#36 Abomeg puowoynukng enegepyacioc-8 19 02 05* MH ApynTid D+Sr<4mm
#37 Refuse derived fuel-2 1912 10 ANH Apvnrikod Sr<4mm
#38 Refuse derived fuel-2 191210 ANH Apvntid Sr<4mm
#39 21eped EVOAAOKTIKO KOVGLUO 1912 11* MH ApvnTikd Ar

#41 Iplovide-1 03 01 04* MH ApynTid Ar

#42 IIplovide-2 03 01 04* MH Apvnrikod D+Sr<4mm
#43 Iplovide-3 03 01 04* MH ApynTid D+Sr<4mm
#44 Enpn Adomn Proroytkod kabapiopod 19 08 05 ANH Oetiicd Ar

#45 AmoPAnTa molvovpeddvng 16 02 16 MNH Apyntid Ar
#46 Tteped amoPAnTa amd T enelepyacio aepiov 19 03 04* MH Apvntikod Ar

#47 Téppa mobuéva 1901 11* MH ApymTid Ar
#50 Pumacpévn Euieio pe kpedowTo 17 02 04* MH Apvnrikd Sr<4mm
#51 Intépevn téppa 10 01 04* AH ApynTikd Ar

#52 AgPntormbog 10 01 04* AH Apvnrikd Sr<4mm
#53 AxotdAMnio torydpa yio Kataviloon-1 02 03 04 ANH Oeticd Ar

#54 AxatdAnia Toydpo Yo KaTovaAmon-2 02 03 04 ANH Oetiicd Ar

#55 Zyopmoo kKhaopa aotikdv anopiiteov (FORBI) 200108 ANH ApynTikd Ar

#56 Tiovn ypOUGTOV 08 02 01 ANH Apvnrikd Ar

#59 IMAooTikég GuoKevAGieg 150102 MNH Apvntiko Sr<4mm
#60 Adomes puooynkng enegepyaciog -10 19 02 05* MH Apvntikd D+Sr<4mm
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Ta cuumnepaopata ou mpoékuav eivat Ta akoAouba:

a. 'EAeyxog eMKLVSUVOTNTAC OVEEAPTATWG TUMOU Kataywpiong: To 83% twv amoBANTwy mou e€sTtdotnkay

Slakiveitat N6n pe EKA emkivbUvwy Kal HOALG evvéa amd autd Slakwvouvtal pe kKwdikd EKA mou
avtlotolxel og amdAutn Katoaxwplon pn enikivbuvwy amofAntwv (ANH — Absolute Non Hazardous) n
KOTOTITPLKI KaTaxwplon Un emikivéuvwy amoBAntwv(MNH — Mirror Non Hazardous). Qotéoo, anopAnta
ME amOAUTN KoTaXwplon Hn €mkwdlvou Oomwe n &npn Adomn PloAoywkol KaBaplopol Kol Ta
OKATAANAQ Tolydpa yla Kotovalwon £€6woav BeTikO amotéAecua wg mpo¢ thv autoBépuavaon. To
yeyovog autod, Ta kablotd emikivbuva adol amodedelypéva epdavilouv TOUAAXLOTOV Wil amd TIG
dekamévie emikivbuveg 18LOTNTEC TToUu opilel n Odnyla-mAaiocto yia ta anoPfAnta (Waste Framework
Directive), emnpedloviag T UTIOXPEWOELG TOU KATOXOU Twv amoBARTwWY OTO MAALOLO TNG CUVOALKAG
Slaxeiplong twv amoPfAnTwv Onwe tn onpovon, T Petadopd aAld Kal Toug SLaBEoiuoug TPoOmoug
enefepyaoiag. EmumAéov, mapopola cupnepidpopd €xouv to RDF kot to (UMPWOLHO KAQOUO OOTLKWV
amoPAfTwv-anopAnTa mou Stakvoluvtal wg ANH- kabwg mapouciacav cucowpeuon BepudTnTOg OTO
EOWTEPLKO TOUG, AV KOL TO OmMOTEAECHA TNG SOKIUAG auToBéppavong ATav apvntlko. JUVETWG,
gpwTAUOTO SNULOUPYOUVTOL OE OXECON UE TOV TPOMO AMOBAKEUCAC TOUG KOl TO QVIIOTOLXA METPO
MpooTaciag mou TPEMeLl va AopPdvovtal yla Thv Tpootacio tng avBpwrivng uyelag Kol Tou
nieptBarlovrog. Afilel va onpelwBel 6tL n vopoBeoia emitpenel Tn pn mepaltépw aflohdynon twv ANH
KOTOXWPNOEWY, WOTOCO ylo AOYyouC OOPAAELAG TIPOTEIVETAL N TEKUNPWUEVN Xprion Twv ANH
KaTaywploewyv Kol N emavaéloAdynon Twv TUMWY KAToxweLong.

b. AndBAnta SwAlotnpiou: OTIKO TV TO AMOTEAECHA TG autoBEppavong yla 11 andPfAnta pe amdAutn
KOL KOTOTITPLKA KaATaXwplon EmMKvdUVOU, yeyovog Tou amodelkvUel OTL opBwg Slakvouvtal wg

erukivbuva. Mo to andopfAnta mou ATAV TEXVIKA £DLKTOC O MPOOSLOPLOUOC TNG OPUKTOAOYLKAG TOUG
ovotaong pe XRD, amodeixbnke OTL n autoBépupavon cuvdEsTal e TNV TAPOUGCIA OUCLWV OTWG O
TPOIALTNG, 0 TUpOTITING, KABWCE KAl HETORATIKWY HETAANAWY OTWG To VIKEALD. Emiong, mapatnpndnke otL
N TEPLEKTIKOTNTO o Belo emnpedlel to xpovo ofeibwong, dSnhadn ta amopAnta pe vPnAd mMooootd
Belou ofelbwvovtal ypnyopotepa. Ektiuatal otL n auvtoBéppavon odeiletal otn XNk ofsidwon twv
BeloUXWV EVWOEWV.

c. AnoBAnta Bropnyaviag alovpwviou: To amotéAeoua TNG SOKLUAG auToBépavong NTav BeTKO ylo €L

armtépAnta and T Plopnxavio £hacng kal emefepyacia¢ aAOUULVIOU HE KOTOMIPLKH KATOXWwPLon
erukvdUvou, emPefalwvovtag TNV TaAVOUNo TOUuG. To KOWO XOPOKTNPELOTIKO TWV OUYKEKPLUEVWV
armoPAfTwyY elval n mapoucsia AUTAVIIKWY TIOU XPNOLLOTIOOUVTAL KATA TNV €Aacn Kol to ¢viplopa
dUMwv aloupwiov (Mapaypadog 3.2.2.1-3.2.2.3). Juykekplyéva, yla TN AACTn GUCLKOXNILKAG
enefepyaciac-4/#23, ta andpAnta diltpwv-1/ #26 kot ta anofinta diktpwv Puxpnic Elacnc/#28,
avixveuBnkav udpoyovavBpakeg uPnAol poplakol Bapoug, eoTépeg Kal Autapd oféa, SnAadn ouaieg
TIOU XpNnoLuomolouvtal wg péoa Atmaveong. Mo autr tnv Katnyopia amoBARTwy ekTipudtal 0tL n ofeidwaon
udpoyovavlpaKkwV YaUNnANg TINTIKOTNTOG Kol uPnAol onueiou avadAefng elvat o pnXavIopog
autoBépuavong (Mapdaypadog 5.3.2.2)

d. Emiépaon tng Bspuokpaciac: Ta nelpdapata npaypotonodnkayv os tpla enineda Beppokpaciag evtog

Tou Beppokpactakol gupouc 100 °C éwg 140 °C, yia tov g€avtAnuévo kataAltn-1/#1, tn Adormn
duaowoxnukng emnefepyaociag-3/4#22 kal ta akatdMnla tolyapa yia katavaAwon-2/#54. Y& 6Aa ta

132



UTLOOTPWHOTA SLAPOPETLKNG TIPOEAEUONG TIOPATNPRONKE OTL AuEavOpEeVNG TG BepoKpaoiag PELWVETAL
0 Xpovog ekdnAwong tou datvopévou autobéppavong. H Bepuokpacia, Omwc lval avapevouevo,
ennpealel to pubud ekbnAwong tng autoBépuavong, eudavilovtag to UEYLOTO pubuodo oe OAa ta
anépAnta otoug 140 °C.

Enidpacn tng KOKKOUETpiag: Ta melpdpota npaypatonoltidnkay yia tov e€aviAnuévo kataAltn-2/#2,

™ Adomn ¢uoLkoxnULKNG enetepyaoiac-4/4#23 kal Ta akatdAAnAa Tolyapa ylo Katavaiwon-2/#54, otn
popdn mou mapaAndOnkav kot PETA amo Aswotpifnon f tepaxlopd toug. O xpovog ekSAAwONG TG
OUTOBEpHaVONG YLO TO TEUAXLOUEVA-AELOTPLBNUEVA amOPANTA NTAV LIKPOTEPOG Kal ota Tpia anoBAnta,
OUYKPLTIKA HE TO XPOVO TIOU amaltibnke yla tv autoBépuovon twv amoPAfTwv otn popdn mou
napaAndOnkav. Juvenmwe, OMwG KAl avauevotav n eAevBepn emipdvela ennpedlel 1o pubuod
autoBéppavong.

Enidpacn tn¢ uypaoiag: AmMO Tto MelpApoto outoBéppavong tou e€ovtAnuévou KOToAUTN-2 e

Tieplexopevn vypaoia 0 %, 5 %, 7,5 %, 10 % kat 20 %, dpAvnke OTL N Uypacia €XEL AVAOTOATIKN dpdon,
ennpealovtag To Xpovo epdaviong tou GpalvouEVOU. TUVETIWGE, N ouvOnKn auth TPEMEeL va AapBdavetal
uroPn yia Bépata amobrkeuong autoBepualvopevwy amoPAntwy, kabwg pe T SlaPpoxn Oev
ETUTUYXAVETAL N TTAAPNC KATAOTOAN TOU PALVOUEVOU.

Enidpacn adpavol¢ UAKOU: Mo toug eéavtAnuévoug kataAltec-1 kot 2, kabwg Kol ylo tTn AdGomn

duaokoxnukng enefepyooiag-3, mpaypotonowBnkayv MEPAPOTA KATOOTOANG TNG autoBépuavong Ue
npooBnkn adpavolg UALkoU. Ta OIMOTEAECUATO TWV SOKLUWVY NTav evBappUVTIKE, KaBwe n mpoabnkn
adpavouc UALKOU ¢aivetal OTL avTeTwtilel To MPOBANUA TNG autoBéppavang Kot apa TG aodpAaAeLog
auTwV Twv anoPAntwyv. Qotdco, afilel va onuelwdel OTL auth n mPooBnkn emnpedlel Ta TOLOTIKA
XOPAKTNPLOTIKA TWV EMeEepyacUEVWY amoBARTWY, OMWG sival n Beppoyovog SUvapn, Kal KOTA EMEKTAON
TN UETEMeLta aflomoinor) Touc.
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KepdAaio 6. Amtotedéopata ExAvong aeplwv &
AVTISpaACIUOTNTAG AOTIKWV KoL BLopnyavikwy amofANTwyv

6.1 Elcaywyn

210 mMapov kepdhalo mopouctaletal n Slepelivnon TNG AVILSPACIUOTNTAG 24 BLOUNXAVIKWY KOl OLOTIKWVY
armoBARTWY, Katd TNV enadr Toug He vepo kat udatikd StaAupata HCI, CH3COOH kat NaOH cuykévtpwaong
1M. EmunpdoBeta, mpaypotonmo)Bnke TOLOTIKOG KOl TIOOOTIKOG TPOOSLOPLONOG TOU  GUVOALKOU
TLAPAYOEVOU OYyKoU aepiwv. O TOCOTIKOG TPOaSLoPLOUOC TWV TTAPAYOUEVWV aepiwy Baaciotnke otig 0dnyleg
tou UN N.5 test, Mapdaypadog 3.3.13.

BOOIKOG OTOXOC TWV TELPOHATWY HATAV N EKTIUNON TwWV OVEMIBUUNTWY avildpACEWV TIOU UIOopPEl va
npokUPouv amd tnv avaulén amoPAntwv pe StoAvpata Siadopetikol pH. H mAnpodopia auth eival
ONUAVTIKA yla povadeg eneepyaciag amofAntwy, kabwg IntRpata aodpAAEOC TNG EYKATAOTACNC N
npoPARuaTa otov EOTMALOUO TNG UtopoLV va. amodeuxBolv.

Ta melpduata mou mpaypatonotndnkav xwpilovtal os Tpelg daoelg kot SUo KUKAoUC. 2TV MpwTtn ¢Aacn mou
adopa oto screening test, yivetol omTikOC EAEYXOC TNC AVILOPAOTIKOTNTAG Twv amoBARTwy. Itn Seltepn
$Aaon MPAYLOTOTOLELTAL TTOLOTLKOG TIPOGSLOPLOUOG TWV EKAUOUEVWVY agpiwv, evwn tpitn ddaon €xeL oTdX0 TOV
TLOOOTLKO TIPOCGSLOPLOUO TWV EKAUOLEVWYV aEPLWV.

JTIC EMOMEVEG €VOTNTEC Tapouoctaletal n pebBodoloyio Tou akoAouBrBnke, Ta oMOTEAECUATA TWV
TEPAUATWY OVTLOPACLUOTNTAC, T £16N TwV aepiwv ToOU ekKAUONKAY, TA OMOTEAECUATO [E TOV TIOPAYOLEVO
oyko aepiou, n Tagvopnon Twv amoPARTwWY w¢ HP3 1 HP12. Ytnv cuvéxela e€ayovtal T CUUMEPACHATA TTOU
npoékuYav amod TNV MELPAOTIKA Stadkaaia.

6.2 MeBodoAoyia

H mepapatiky pebodoloyia amoteleital and tpelg ACEL, OMouU oTnv TPpWTN ¢Aon eALyXETAL N
aVTLOPACLUOTNTA TWV amoPBANTwy, otn SeUTePN YIVETAL TOLOTIKA AViXVEUON TWV AEPLWV TIOU eKAUOVTAL Kal
otnv tpitn ¢don mpoodlopileTal MOCOTIKA O EKAUOHUEVOG OYKOG. ApXIKA SlegnxBnoav Ta MPOKATAPKTLKA
TMEPAPATA avVTLOPACLUOTNTAG UE TNV TMEPAMATLKA Sldtagn mou meplypddnke otnv MNapaypado 3.3.13.1 ot
oAa ta andPfAnta tou Mivaka 6.1. IKOMOC TNG CUYKEKPLUEVNG ddong ATav n emBepaiwaon 1 pn, TApOUETPWY
OMWG N Tapaywyn Bepuotntag, n mapaywyn aepiwv, 0 MOAUUEPLOUOG, 0 adPLOMOC KTA.. TN CUVEXELX
ekTLUNONKe TO €l60¢ TWV asplwv mou mapnxdBnoav amd TG AVTIOPACEL KAl TEAOG, TTOCOTIKOTONONKE O
OUVOALKOG TtapaxBeig Oykog Twv agpiwv pe tn cuvdeopoloyia mou neplypddnke otnv MNapaypado 3.3.13.3.
Ta nelpapata tng devtepng Kat Tpitng paong éywvav otoug 20 °C + 2 °C (mpwTog KUKAOG) Kal otoug 35°C £ 2
°C (6eUtepog KUKAOG). H emihoyr] TwV CUYKEKPLUEVWY Beppokpaotlwy £yve ylati adevog ol SOKIUESG Tou
XPNOLUOTIOLOUVTAL yLa TV Tafvounon twv ouolwv, UN N.5 test kat A.12, yivovtat otoug 20 °C £ 2 °C kaL amno
Vv AaMn ot 35 °C + 2°C eival po Beppokpacia otnv onoia mBavwe va ekteBouv ta amdpfAnta oe
EYKATOOTAOELC XWPWV UE BepUo KALUQ, LBLaitepa KATA TOUC KAAOKALPLVOUC LNVEG.

Ta anofAnta ta onola Katd TNV avapEn toug pe Ho0, otoug 20°C + 2°C, ekAUouv eUdAeKT aEpLa e pUOULO
peyaAltepo 1 ioo pe 1 L/(kg-h), ta€vopouvral wg emikivbuva cuudwva pe tnv HP3.[5] Qotdoo, oto mAaiclo
™G Tapovoag SlatplBrg cupmepdopaTa WS TPOG TNV sudAekTotnTa e€dyovtal Kal ylo TV emidpaon
StaAvparog HCI, CH3COOH kat NaOH 1M ota andPfAnta ou e€etdotnkav. Q¢ mpog To €i80¢ Twv eUPAEKTWY
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aeplwv ehéyxbnke n mapouacia vdpoyodvou — Hy, agpiwv mou mapouctdlouv eldAektn atpoocdalpa — LEL
(Lower Explosive Limits), povoéelbiou Tou avBpaka — CO, appwviag — NHz kot udpoBetou — H,S.

Je OTL adopa otnv 8LoTNTa emikivduvotntog HP12, Sev umdpyel avtioTolxn opLaKN TLUAR otn vopoBeoia wg
TPOC To pUBUO €kAuong Toflkwv aepiwv. H vopobeoia twv amoBARTwy MPoPALTEL OTL amdPANTO TTOU KATA
™V avapEn toug pe vepd i HCl (1M) ameleuBepwvouv Toikd aépla, taflvopouvtal we emikivéuva
ouudwva pe tnv HP12. To €ido¢ Twv Toflkwv aePiwV TTEPAAUBAVEL TOUAAXLOTOV Ta TOPAKATW aépla: NHs,
HF, H.S, CS;, SO,, Cly, NOz, HCN, PHs.[5] Ev mpokelpévw, eAéyxBnke n mapouoia CO, NHs, H,S kat Cl, mou
T(POKUTITEL KATA TNV OVAUELEN Tou amoPAfitou pe vepo kal udatikd StaAvpata HCl, CH3COOH kot NaOH
ouykevtpwong 1M. Qg emikivbuva pe tnv HP12 tafvounBnkav ta andfAnta mou mapryayoyv KAmoLo anod ta
UTO e€€Taon agpla, aveéaptATWE Ao to pubuod ékAuong Kal to eldog Tou uypoUl avauténg.

EruumAgov, ta amdBAnTa Twv omoiwv o pubuog £khuong agpiwv unepBaivel to 1 L/(kg-h) evidg twv 7 mpwtwyv
WPWV TOU MELPAPATOG, TIAPOUCLAlOVTOL 08 OXETIKO Sldypappa. TENOG, yla Ta amoBANTa mou aviédpacay e
To vepod 1 to HCl oe Bepuokpaocia meplBaAAovtog, Mpoaypatonmolnbnke ocUyKplon TnG ouvakolouBng
€MLKV UVOTNTAC TOUC, He Tov EKA mou Slakivolvral.

Jto IxAuo 6.1 mopouctdletol avoAutik@ n Swadikacia Tou akolouBeital yla TNV ektipnon tng
VTS PACLUOTNTAG TWV ArMOPBARTWY KATA TNV £madr) Toug Ue vepo kat udatikd dtaAlvpata HCI, CH;COOH kot
NaOH.
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EKTIMHZH ANTIAPAZIMOTHTAE & EKAYZH AEPIQN,
katd v enadn anopArtwv pe vepo kot udartikd Srahdpara HCl, CH;COOH kat NaOH cuykévtpwonc 1M

| |

1ANTIAPASIMOTHTA ATIOBAHTON 2M0IOTIKOE MPOSAIOPIZMOE 3, MIPOZAIOPIZMOE PYGMOY EKAYIHE
EKAYOMENQN AEPIQN AEPION (L/ke*h]

Mapaokeur epyaompLakol

Mapaoken EpyaoTnpLaKoy
Mapaokeun epyaatnpLaKol

bl o Oetypomog avahoylag

; : elyjuarroc avaoyia

Seiyparoc avahoying ' T ‘5' ylag oypotforepeod (5= 10 kg
uoypaborepeon L/ = 10 Lkg) uypou/atepeat (L/S =10 L/kg)

Xprjon autopatortoupévou U-

Tuhhoyn exhudyievou agpiou i ‘
Naparenprfne £otw éva amd , M e , : , M shape tube, Oeppokpua
aTopande? auptyya, Bepokpaia newpajarog newpdpatoc (20°C & 35,
(20°C&35%) BidpKela 5 nuépe
Y TNapaywyr kamvob,
Beppotuag
«/ i 1 I 1
T Tawtonolnn apiwv Mezpnor dykou ekhudpevou
Y Molupeptodc aepiov avd kg amophiou (L/kg)
Y Adtnan wouc
Y Tadaktwperonoinon
v Adpiopd ‘
MapiyBnoay MatpriyBnoav eudAexta apla kat o puBpac exkuanc nrav
W TofiKd aépia? 21/kgh?
X
MH IYMBATA " "
TYMBATA Emukivuvo we mpog -
HRL2 Eruivuvo we mpog v
HP3

SyApa 6. 1 Awadikacio eKTipnong avtidpactudtnTog anofANTeV Kot EKAVONG aepiov amtoBANT®OV KaTd TNV avauén Toug pe
vepd kot véatikd dtadvpato HCIl, CH3COOH ko1 NaOH.
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6.3 ATIOTEAECUATA TIEPAUATWY AVTISPACLUOTN TG

O TIPOKATAPKTIKOG EAEYXOG CUMBATOTNTAG ATTOCKOTIOUOE 0TNV 0LOAOYNON TNG AVILSPACLUOTNTAG TWV P0G
peAéTn amoBARTwVY pe vepo kot udatika StaAvpata HCl, CH3COOH kat NaOH cuykévipwong 1M. MNa to
OKOTIO TNG apouoag gpyaociag onuavtikn Bewpeital n abénon tng Bepuokpaociag, dtav autr uneppaivel
Toug 2°C, amd TtV avApelen twv amoPANTwv pe to UMO £€étaon avtidpaotnpla. e Kapio dokwur dev
napatnpenbnke Pilatn avtibpaon kot n avénon tng Bepuokpaciag ATAV OUEANTEQ OTL TIEPLOCOTEPEG
MEPUTTWOEL,. Qotoco, ot £EL amoPAnta mapatnpnbnke onuavtiky avfénon tng Oepupokpaciag Twv
amoPAfTwy, Kuplwg Aoyw tng emibpacng tou dtaAvpatoc HCl & CH;COOH. H auénon tng Bepuokpaociag
napouoia Twv StaAdvpdtwy HCl & CH3COOH yuia tn Adomnn duotkoxnuikng eneéepyacioc-4/#23 (Ca0: 33,5 %
K.B.) kaL Tn Adomn ducikoxnukng enefepyaociag-6/4#25 (CaO: 34,5 % k.B.), Ta oteped amofAnta amnd tnv
enefepyaocia aspiwv/#46 (CaO: 33,1 % k.B.) kAl Tn okovn enefepyaciog agpiwv-2/#33 (CaO: 3,69 % K.B.)
mBavwg va odeldetal otnv e€oudetépwon Twv avBpaKklKwy ToU UTIapxouv ota amdPfAnta. Ta amoBAnta
XPWHATWY Kol BepViKLwV/#57 mapouoialouv evdladépov Kabwe aviédpaocav pe OAa Ta avtidpactipla Kot
eldka otnv mepintwon tou StaAvpato¢ NaOH n Beppokpacio avéndnke katd 6 °C. MBavwg autd va
odeiletal otoug SLOAUTEG TTOU XpnoLUoTIoloUVTAL 0T Blopnyovia XpwWUATWY, Ol omolol Umopel va eival
udpoyovavOpakeg, dAKOOAEG, €0TEPEG, KETOVECG, YAUKOAEG, YAUKOAaLBEpeg kal yAukoAaiBepoeotépeg [119]
ouaieg mou avtidpouv pe avopyava otea (HCI), opyavikd oféa (CH3COOH) kat kauaotika Stahbpata (NaOH),
napayovtag Beppotnta kot kamvo.[150] H enidpaocn tou StaAvpatog NaOH Atov onuovtiki Kal othv
nepintwon tou UUWOLHOU KAGOUATOC aoTikwv amoBAntwy, kabwg n Bepuokpaocia auvéndnke kata 2 °C.
EmumAgov, katd tnv afloAdynon Twv supnuAtwy mpEmel va AndOel umoyn OTL Ta MELPAUATA TIPOYLLOTO-
molnenkav oe gpyactnplakn KAlpako Kat ¢alwvopeva enidpaong palog twv avildpwvtwyv Sev AndOnkav

umoyn.

To ONUOVTIKOTEPO EUPAKMOTO ATIO TIG AVILOPACELS TwV amoPAnTtwy mapouatdlovtal otov MNivaka 6.1. 3&
MTAVW oo TO HLod amoPfAnta moapatnpndnke adplopog kKal mapaywyn Kamvou, Ta omoia mbavwg va
ouvbéovtal pe avTdpaoels e€oubeTépwong. Meplkd AeMTA HETA amd TNV €L0AYWY TWV avTLSpaoTnpilwy, o
adplopds kal n mapaywyn koamvou otapotovoes. Afilel va onuelwbBel 0Tl oe kavéva amopAnto Sev
napatnpnOnke MOAUUEPLONOG, alEnon wdoug, yalaktwpatonoinon, S1oykwaon f otepeomnoinon.

IMivokag 6. 1 IMivakag aviidpoactpotntag aropAntov katd tnv aviueién toug pe vepo kot vdatikd dtoddpato HCI,
CH3COOH kot NaOH

Eidog amopritov EKA H,O HC1 (1M) CH3;COOH (1M) NaOH (1M)

#1: EEavtAnpuévog

ey - 16 08 07* um ovopi&io un avapi&po un avopi&yo un avapi&iyo

#2: EEavtinpévog emimAgvon, un emimAgvon, Un

16 08 07* emimlevon, un avapi&po emimlevon, un avopi&ipo

KotoAvTG -2 avopi&o avopi&uylo
#14: pésa TEPIEYOVTO | (e 11 19 ) _

TETPEALO

#15: Agudozopévn 1305 02* APPLOUOG, TAPUYMYT| KATVOD TOPAYOYN KOTVOD

TETPEAUOEING Adomn

#18: I0pata Toduéva
OTOCTOKTN PO KO 07 01 08*
KOTGAOUTOL

avtidpdoemy -1
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Eidog omopijtov EKA H,O HCI 1M) CH;COOH (1M) NaOH (1M)
#20: Adomeg ko AOPIGLOC. TUDAVEYH
amoBANTa YedTpnong - ) APPIGHOG, TOPAYMYT| KOTVOL, (PPLOHOG, TAPAYOTT )
OV TEPLEYOVY 010505 avénon Beppokpasiog (+2°C) Kamvob, abEnon
nsrpék[(;tox 1107 DEPHOKPAGLOG Oeppokpoaociag (+2°C)
#23: Adomn a q avénon Oeppokpaciog
, avénon Bepuokpaciog (+2°C), A 2
PUOIKOYM KNG 19 02 05* - mfgaymyﬁp E anSoﬁ a?pi)tcuég (+2°C), Topaymyn Komvov, -
ene€epyacioc-4 ? APPIONOG
#25: Adomn . . o avénon Oeppokpaciog
(QLGLKOXM KNG 19 02 05* - a;)fngnmesrp Ll Z;Sggl(;g (4:2 g)’ (+2°C), mapaywyn Kamvov, TOPAYDYY) KOTVOD
emefepyacioc-6 payem » (PPIOHOS APPIONOG
#30: Eappiopoto amd
™mv Beppukn - _ ovénon Beppokpaciog ) , .
Topay®YN oAovpviov DI (+1°C),mapayoyn Kamvoy APy KOTTVOD
-1
#31: Eappiopato and avénon
mv Oeppkn 1003 15* ) avénomn Oeppokpociog avénon Beppokpaciog Oeppokpaciog
TOPAYOYN CAOVUVIOL (+1°C),rapaywyn Koamvov (+1°C), mopaywyn kamvod (+1°C),mapaymyn
-2 KOTTVOL
#33: Zkovn . . o avénomn Beppokpaciog . a
ene€epyaciog aepiov- | 10 03 23* = (;UE"IISST] (?gp isKgagtqg g;ivgl),)’ (+1°C), appiopog, j:[\::o;/o(i oP i;(::\tz%
2 (PPIGUOG, TOPOLYWYT TAPAYOYY, KOTVOD pory®YN
#35: Adomneg
(PLOIKOYN KNG 19 02 05* - APPIGHOG appLopog -
ene&epyaoiog -7
LEEAMIEE 1912 11* - 7T TPy @YY KOmvon 7T Tepoy YT, KOmvon DR
EVOALAKTIKO KOOGIULO N poyem i payem KOTVou
#41: Iplovidr-1 03 01 04* - Topoy®YN KOmvoy TOPAYOYN KATVOD -
#45: AnoB?»’nw 1602 16 _ _ _ _
moAvovpediavng
#46: Z1eped . . o avénon Oeppokpaciog
amoPAnTa and TV 19 03 04* NG aPPIoUAG abEnon Ozp HOKPOOLAS (-,'—3 ), (+1°C), mapoyoym NTOG 0PPLoUOG
. . TOPOy®YN KomTvoD ! .

eneepyaoio aepiov KOmTvVov, 0pPLopog

. q avénon Beppokpaciog
#47: Téppa Toubuéva 1901 11* - mo)E_,non Gappm('pamag a (+1°C), évtovnm mopayoyn -

(+1°C),mapaywyf Kamvod a
KOmvo0
Z?)it/:g;?ﬁ(ﬁg 19 02 05* emimAgvon, un emimhgvon, un avopi&o, Smf;?(;nc;%n](?ﬁv%?u o emimAgvon, Un
enctepyaciac-9 avapi&uyo TOPOy®YN KOvos, appiopon appopbe avapi&uyo
#49- AvTiyukTikd 16 01 14* - - - -
#51: Intapevn Téppa 10 01 04* - - - -
#53: AxatdAnia 0c azin(;li
Tolyapa yo 02 03 04 - ToPOy®YN KOTVoD TOPAYOYN KATVOD Op hoKpaotas
Kotaviimon-1 (+1°C), Toepoyemm
KOZvov

#55: Zopdowo 06 “‘(’)i”‘;‘lw
KAAOUO AOTIKOV 200108 - - - ( +2°PCI; T[g o (5 ,
anopMitev (FORBI) o gﬁy gl
#57: Anopinto avénon . . avénon
APOUATOV KoL 08 01 11* Beppokpaoiog avénon Oeppokpociag (+4°C) I (i%pouco)lcpacwg Beppoxpaciog
Bepvikidov (+2°C) (+6°C)
#58: chnsg 08 03 14* ) ) ) )
HEAOVIDV
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6.4 ATToTeEAEoUATA TIOLOTIKOV KL TTOOOTLKOU TIPooSloplopol aepiwv
EKAvomNG

Mo TOV TOLOTIKO KAl TIOCOTIKO TPOOSLOPLOUO TWV EKAUOUEVWY QEPLWV EEETAOTNKAV 24 XOPAKTNPLOTIKA
anéPBAnTa and Toug MApAywWYLKoug KAASoug ou mapouctdotnkav oto KedpdAato 3. Ma tov npoodloplopo
NG TIOLOTLKNG oUCTAONG TWV AEPLWV TOU To KABEe pepoVwUEVO amoPAnto pmopel va mapdysl, dloAidia
ouvoALlkoU oykou 100 ml mAnpwOnkav pe 50 ml anod KABe €va ek TwWV TECCAPWY USATIKWY avTiSpootnpiwv
(H20, HCI, CH;COOH kot NaOH ouykévipwong 1M) kat 5 g £ 0,1 g amoPAntou. 2tn cuvéxeLla TonoBeTnOnKe To
TIWHO KOL TO TAPAYOUEVO OEPLO CUAAEXBNKE e MAQOTLKN oUplyya. 2T 24 wpeg AapuPBavovtav PETPrOELG
ooov adopd oTnV MOLOTIKN Toug cuotaon. H ekTipnon tou i6oug Twv EKAVOUEVWY OEPLWV £YlVE 0 SUo
KUKAOUG Melpapatwy, otoug 20°C + 2°C kat 35°C + 2°C. H puéBodog mou xpnolponolnbnke Sev mpoodEpet
TAnpodopieg yla Tnv akplBry oclotaon TwWv TapayoUevVwWY aeplwv, oAAd amotelel £évoelgn mapouaoiag Twv
KatwOL agpiwv: Hy, CO, CO,, H2S, NH3, Cly kat LEL.

Jtnv tpitn pdAon Twv MEWPAUATWY aVTLOPACLUOTNTAG, EKTIUNONKE 0 PUBUOC TOPAYWYNG TWV EKAUOUEVWV
aeplwv otoug 20 °C + 2°C kat 35°C + 2°C, xpnoluomnowwvrag 5 g+ 0,1 g anopAntou kat 50 ml vdatikol pécou
(H20, HCI, CH3COOH kat NaOH cuykévtpwong 1M). H Sidpkela tou kaBe KUKAOU TIELPAUATOC NTAV 5 NUEPEC
ava Selypo. Qotoco, avd £idog¢ Slalutikol péocou mapoucolaletal emumAéov n €kAuon agpiwv ya TG 7
MPWTEG WPeC. O CUYKEKPLUEVOC XPOVOG eTtAEXONKke KaBw¢ avadépetal oto UN N.5 yia tnv taglvopnon twv
OUOLWV KOl ETIUTAEOV QVTLOTOLXEL 0TO XPOVO €kBEONG TWV £pyalOUEVWV.

6.4.1 EmiSpaomn vepov otnv €kAvoT aeplwv

6.4.1.1 AeVtepn KoL TPiTN PAOT TEPAUATWY EKAVONG agpiwv aTovg 20°C pe H20

Onwg daivetatl otoug Mivakeg 6.2 & 6.3 oToV MPWTO KUKAO TELPAUATWY TNG SEUTEPNCG Kal TPLtNG daong
otoug 20 °C, n mapouacia vepol otnv €kAucn aepiwv dev daivetal va ennpedlel TOLOTIKA KAl TIOCOTIKA TNV
TAELOVOTNTA TWV ATOBANTWV.

Ta anoteAéopata Tng deUTEPNS GACNC VLA TOV TIOLOTLKO TIPOCSLOPLOMO TWV aeplwV ESELEaV OTL LOALG TIEVTE
and ta anmdPAnta mou efetaoctnkav £6woav BETIK aAmokplon ota Und ef€taon aépla, aEPLO TIOU
oxnuatilouv eudAektn atpoodatpa (%LEL, H,, CO, NHs) kot tofikd agpla (CO, NHs). Zuykekpiuéva, ota
Eadpiopata and tn Oepukr) enefepyaoia alovpviou-1/#30, otn okdvn enefepyaciog aspiwv-2/#33, oto
Uuwolpd KAAopa OooTIKWYV armoBAATWV/#55 kal Tta akatdAAnAa tolydpa ylo Kotavalwon-1/#53
aviyvelBnkav aépla mou oxnuatifouv evdAektn atudodapa (% LEL). Ito amoPAnto #53 aviyvelOnkav
emutAéov CO; kal CO. H nepintwon twv amofAntwyv #30 kat #31 elval n mo evéladpépouoa, und tnv Evvola
otL aviyveuBnkav LEL, CO, H, kat NH3, ta omola £épyovtal o€ cupdwvia pe ta anoteAéopata twy Takiridis et
al, 2012 [91] kal emUTA£0V N TTOCOTIKI TTAPAYWYI) TOUG E(VaL GNUAVTLKA.

ivakag 6. 2 Tavtonoinon aepiov (LEL, Hz, CO2, CO, NHs, H2S kot Cl2) avé andpfinto pe H20 otovg 20°C.

. , LEL H2 CO2 CcOo NH3 H2S Clz
Eidog aropintov EKA
s amopi (Vol %) | (ppm) | (Vol%) | (ppm) | (ppm) | (ppm) | (ppm)
#1: E€avtAnuévog katoildtng-1 16 08 07*
#2: EEavTAnpévog KataAvTng-2 16 08 O7*
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LEL H2 CO2 cO NH3 H2S Clz

Fidog amofirov BKA 1 (ol %) | (ppm) | (VoI9%) | (ppm) | (ppm) | (ppm) | (ppm)
#14: O&Ea mepiéyovto meTpélaio 0501 12*
#15: Apvdotmpévn meTpelatogdng Adomn 13 05 02*

#18: Itnuoto Tbuéva amocToKTPO Kot

*
KatdAowra avtidpdoemv -1 OO

#20: Adomneg Kot andPAnta yedTpNong Tov

. . 01 05 05*
TEPLEYOVV TETPEAOLO

#23: Adonn puooyniukng eneéepyacioc-4 19 02 05*

#25: Adonn puowoynkng eneéepyacioc-6 19 02 05*

#30: Eappiopoto and v Ogppikn mapaymyn

*
alovpuviov-1 1003 15 12 70 5
#31: Eagpiopora and v Beppikn Topaywoyn 10 03 15* 1500 0 “
aAovpwviov-2
#33: Zkovn eneepyaociag aepiov-2 10 03 23* 4

#35: Adonn puooynuknig eneéepyaciog-7 19 02 05*

#39: Zteped eVAALOKTIKO KOOGLULO 1912 11*
#41: Iprovidr-1 03 01 04*
#45: AnopAnta molvovpebivng 16 02 16
#463 Y1eped anoPfAnta and v enelepyacio 19 03 04*
agpiov

#47: Téppa moOuéva 1901 11*

#48: Adonn puowoynukng enelepyaciog-9 19 02 05*

#49: AvinyokTikd 16 01 14*

#51: Intapevn Téppa 10 01 04*

#53: AkatdAAnia totydpa yio Kataviimon-1 02 03 04 7 0,14 30
?FSS :RZBqu)lo’)muo KAGGUHO 00TIKOVY amoPAnTOV 200108 1

#57: AnoPAnta xpopdtov Kot Bepvikidv 08 01 11*

#58: Adomeg pedavidv 08 03 14*

ATO TOV TTPWTO KUKAO TIELPAMATWY TNC TPitng ddong dnwe mapouoialetal otov Mivaka 6.3, povo tpia amnod
ta andBAnta mapriyayav > 0,4 L/kg katd tn Sidpkela tou nelpdparog (120 h). Qotooo, n cupnepidpopd tou
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amoPAntou #30 napouciace WSlaitepo evdladepov, kabwg n avtidpaon Eekivnoe 162 h petd and tnv Evapén

TOU MElpAapatog, ekAUovtag cuvolikd 68L / kg. H ékAuon aepiou oAokAnpwOnke os 398 h

ivaxog 6. 3"Exivon agpiov (L/ kg) otovg 20 °C nopovoio H20 otig 7 h ko 120 h

H20 (L/kg) | SD (L/kg) | H20 (L/kg) | SD (L/kg)
Eidog amopifqrov EKA
7h 120 h

#1: E€avtAnpévog karaidtng-1 16 08 07* <0,4 0 <0,4 0
#2: E&avtAnuévog KoTaAvtng-2 16 08 07* <0,4 0 <0,4 0
#14: O&a mepiéyovto meTpélaio 0501 12* <04 0 <04 0
#15: Apudatopévn metpelarogdng Adomn 13 05 02* <0,4 0 <0,4 0
ﬁ\l/f l:ﬁg;&ﬁ (tlg(;g zt{)@uéva OTOCTOKTIPO KOl KATAAOUTO 07 01 08* <04 0 <04 0
ﬁii)p éagz)neg Kot amOBANT YEDTPNONG TOV TEPLEXOVY 01 05 05* <04 0 <04 0
#23: Adonn puowoynukng eneéepyacioc-4 19 02 05* <0,4 0 <0,4 0,6
#25: Adonn guoikoyniukng eneéepyacioc-5 19 02 05* <0,4 0 <0,4 0
#30: ZEappiopoto and ) Ogppukn mapaymyn olovpwviov -1 10 03 15* <04 0 <04 0
#31: Eagpiopora amnd v Oeppikn mopayoyn aAovpviov -2 10 03 15* 1,3 2,3 43,3 6,1
#33: Zkovn enelepyaciog aepiov-2 1003 23* 21 1 30,3 1,5
#35: Adomeg puokoynkng enegepyaciog-7 19 02 05* <04 0 <04 0
#39: X1eped eVOAOKTIKO KOOGLLO 1912 11* <0,4 0 <0,4 0
#41: IIprovidr-1 03 01 04* <0,4 0 <0,4 0
#45: ATopinto moAvovpedavng 16 02 16 <04 0 <04 0
#46: Lteped andPAnta and v eneepyacio agpiov 19 03 04* <0,4 0 <0,4 0
#47: Téppa moOuéva 1901 11* <04 0 <04 0
#48: Adomneg puowoynikng eneéepyaciog-9 19 02 05* <0,4 0 <0,4 0
#49: Avtiyoktikd 16 01 14* <0,4 0 <0,4 0
#51: Intauevn Téppa 10 01 04* <0,4 0 <0,4 0
#53: AkatdAAnia totydpa yio Kataviimon-1 02 0304 <04 0 14,0 9,59
#55: Zvpdowo kAdopa actikdv anofintov (FORBI) 200108 <04 0 <0,4 0
#57: AnoPnta xpopdtov Kot epvikidv 08 01 11* <04 0 <04 0
#58: Adomneg pehaviov 08 03 14* <0,4 0 <0,4 0
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AtileL va onuewdel ot ta fadpiopata amd tnv Bepuikn enefepyaoia aloupviov-2/#31, kabwe kal ta
akat@AANnAa tolydpa yloo KatovadAwon-1/#53, cuvéxlav va mapdyouv 0£pLo UETA To mépag twv 120 h, ue
QTITOTEAECA TA TIELPAMATA VA EMEKTABOUV XPOVIKA €wG TNV Ttalon TG mapaywyng aepiou. H mapaywyn tou
amoPAntou #31 ouvexlotnke ylo dAAeg 2 h kal édtaoce ta 44 L/kg, evw ylo Ta akatdAAnAa toyapa ylo
katavalwon-1/#53 cuveyxiotnke dAleg 187 h Eemepvwvrocg ta 55,3 L/kg.

MNapatnpeitat SnAadn OTL 0 XpOvoG oTABEPOTIOINCNE TWV CUYKEKPLUEVWY ATOPANTWY €lval HeyoAUTEPOG TWV
120 h, yeyovog mou mpénel va Aappavetat umodn yla to xpovo anoBrikeuong Kot emefepyaciog Toug.

TéMog, yla Ta andPAnTa Twv onoiwv o ekAUOPEVOG OYKOG gival peyolutepog 1 ioog antd 1 L/kg-h tig mpwteg 7
h Tou nelpapatog mapouvotaletal o pubuog EkAuong aspiou ava KNG amoBAntou ava wpa, IxAua 6.2. MNa
NV MepimTwon NG okovng enefepyaciag aepiwv-2 o pubuog autdg eival peyolutepog anod 1L/(kg-h) kat n
ouotaon tou agpiou oxnuatilel evdAektn atpocdalpa (% LEL), yeyovog mou KATATAGOEL TO amOBANTO WG
emikivéuvo pe thv HP3 cupdwvd pe Tig odnyieg tou UN N.5 Test.

Av kol ta fadplopata amd tn Ogpuikn mapaywyrn aAloupviou-2/#31 maprnyayav H,, o puBudg nrav
pkpotepog amo 1L/(kg-h) kot we ek tovtou Sev Taglvopeital we eUPAekTo, cUpPwWva HE TIC 0dnyieg tou UN
N.5 Test. Qotd00, KATA TNV AVTIOPAGCH TOU CUYKEKPLUEVOU amoBANTou e vepo ekAUBNnKkav emumA£éov CO kot
NHs. AsSopévou 0tL, o OTL apopd oTo PUBUO MOPAYWYNC TWV TOEIKWV agpiwv amd tnv aviidpach Toug pe
TO vEPO, BeV UTTAPXEL OPLOKH TR, Yo Adyoug aodareiag oto mMAaiclo Tng mapoloag Epyociag Ta eV AOyw
anépAnta taflvopolvtal wg emkivbuva pe tnv HP12. O Janes et al, 2016 [60], amoucia 0pLOKAG TN,
oploav we KpLtiplo yla tv tafvopnon tou HP12, ta 0,1 L/(kg-h). EmutAéov, os OtL adopd ta Eadpiopata
antd tn Bepuikn mapoywyr alovpwviou-1/#30 kot to akatdAAnAa tolydpa ywa katavalwon-1, and ta
TELPAPOTIKA OIOTEAEOHATA YIVETAL 0ad£EC OTL EKAUOUV TOELKA OEPLA, E ATIOTEAECUO VO TAELVOUOUVTAL WG
emikivéuva pe tnv HP12.

PuBpag ékAuong agpiov anofAntwv pe H20 -20° C

—@— #33: Zkovn enefepyaociag agpiwv-2
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ZyAua 6. 2 PuOuog éklvong aepiov amofintov avd opa pe H20, otovg 20°C
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Ta anépfAnta Ta omola MapdayouVv TOEKA aEpLa KATA TNV avapelén toug e H,0 otoug 20 °C Kal oto Aaiolo
NG mapouoag SLaTpLPG KatataooovTal wg emkivbuva ol pdwva e TNy erkivéuvn dotnta HP12 sival:

e Ta fadplopata amnd tnv Bepuikn mapaywyn oAouvpwviou-2/#31 — 10 03 15*: CO, NH3
e Ta fadplopata amnd tnv Bepuikn mapaywyn oAouvpwviou-1/#30 — 10 03 15*: CO, NH3
e Ta akatdAnAa tolydpa yio katovadAwon-1/#53 — 02 03 04: CO

Juvenwg, n okovn enefepyaociag aepiwv-2/EKA 10 03 23* kat ta fadplopata amo tn Oepuikn moapaywyn
oAoupwviou/EKA 10 03 15* opBwe Stakwouvtal wg emikivbuva amdPAnta. Avavtiotolyio daivetal va
UTIAPXEL YLl Ta OKATOAANAQ Tolydpa ylo KatavaAwon-1, to omoia av kot mapdyouv CO Kal agplo Tou
oxnuoatifouv ebdAektn atpoodalpa, SLaklvouvtal wg pn enkivbuva amdpAnta.

6.4.1.2 AgVtepn Kal Tpltn Ao TEPAPATWY £EKAVONG aepiwv atoug 35°C-H20

H enidpaon tng Beppokpaciog oto €idog twv ekAudpevwy aepiwv dev daivetal va Sdiadopormoleital
ONUAVTIKA, 0€ OXECN LE TOL AVTIOTOLYO TOU TPWTOU KUKAOU Telpapdtwy, Mivakog 6.4. H 0An Stadopomnoinon
nieplopiletal oto UPHWOLHO KAAOUQ aoTIKWY armoPAATWY OTou Ue thv avénon tng Bepuokpaciog ekALONKe
enmupdoBeta CO,. Emuméoy, yia ta Eadpiopata anod tn Ospuikr anopdkpuvon tou ahouvpviov -1/#30, evw
apXLKQ gixe aviyveuBel evdAektn atpoodatpa péow LEL, pe tTnv avénon tng Beppokpaciag ekAUOnke H,. 3¢
KABe meplmtwon OpwG mopayetol eUGAEKTO apLo.

H Beppokpaocio 0w KoL AVOEVOTAV EIXE WC ATTOTEAECUA VA ETUTAXUVOEL 0 XpOvog £kKAuoNG TwV agpiwv.
Onwc daivetal otov Mivaka 6.5, 21 amod ta 24 anoBAnta mapryayov o€pLo oe MoooTnTa PeyaAUTepn amno
1 L/kg, 120 h peta tnv évapén tou mMelpdpatos. H €kKAuon aspiwv MApAPEVEL ONUOVTLKN oTa Eadpiopata ano
™ Ogpuikn enefepyaoio ahovpviou-1&2 (amdPAnta #30 kat #31), tn okovn snefepyaoiag aspiwv-2/#33 kat
ota aKatdAAnAa yla Katavalwon tolydpa-1/#53. EvSiadépov mapoucldlel To yeyovog OTL oto amodpAnto
#30, otig 120 h eixav nén mapayBei 54 L/kg, os avtiBeon pe tn undevikn mopoaywyn Tou amoBARTOU OTOUC
20°C. Opoiwg, n mapaywyn aspiwv cuveyxiotnke petd tig 120 h yia ta fadpilopata amnd tn OBepuikn
enefepyacio ahoupviou-1 yia dAeg 110 h péxpt teAdiknc mapaywyng 67 L/kg kal yia ta adpiopata anod tnv
Bepuikn enetepyaoia ahoupviov-2 yia GAAeg 21 wpeC. Ita akoTtdAnAa yla kotavaAwon tolyapa-1 n
napaywyr otabepormnolBnke ypnyopdtepa og oxEon Le To avriotolyo neipapa otoug 20 °C. ZUYKEKPLUEVQ, N
mapaywyrn tou amofAntou #53 otabepomownBnke 174 h petd tnv €vapén TOU TEPAUOTOC UE TEALKO
napaydpevo dyko ékhuong ta 53,3 L/kg. MNa to andéfAnto #31 napatnpeital to mapddofo 4Tl 0 mapayopEeVOS
0yKkog, 120 h petd tnv évapén tou nelpdpatog, otoug 20°C (43,3 L/kg) ntav peyallTepog amo Tov avTioTolyo
otoug 35°C (38 L/kg). H mepapatikn Stadikacio emavaindOnke smiPefalwvovtog TNV TAOH TOU apXLKOU
TEepapatos. Evéexouévwe, auto va odpeidetal otn SLKAUTOTNTA TWV MOPAYOUEVWY OEPiwWV OTO SLOAUTLKO
HECO, XWPLG wotdoo va xel emiBePalwOel melpapatikd avthi n Bswpnon.

MMivaxag 6. 4 Tavtonoinon agpimv (LEL, H2, CO2, CO, NHas, H2S kot Cl2) avé amdpinto pe H20 otovg 35°C.

005 amopkirov BKA | val%) | (ppm) | (vol%) | (pom) | (oom) | (pom) | (pom)
#1: EEavtAnpévog katoAvtng-1 16 08 07*
#2: EEavTAnpévog KataAvTng-2 16 08 O7*
#14: O&a mepiéyovia meTpélato 0501 12*
#15: Apudatmpévn meTpelatogdng Adomn 13 05 02*
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. , LEL Ha CO2 Cco NH3 H2S Clz

Eidog amofrtov EKA
s amopi (Vol %) | (ppm) | (Vol %) | (ppm) | (ppm) | (ppm) | (ppm)

#18: IMpoto mubuéva amosToKTpO Kot 07 01 08*
KatdAoima ovtidpdoemy -1
#ZOZ'AGGTESQ Ko amOPANTA YEDTPNONG TOL 01 05 05*
TEPLEYOVV TETPEAOLO
#23: Adonn puowoynkng eneéepyacioc-4 19 02 05*
#25: Adonn puowoynukng eneéepyacioc-6 19 02 05*
#30: ZEappiopoto and Ty Ogpuikn mapaywyn -
i 1003 15 700 31 3
#31: Eappiopato and v Oeppikn mopaywyn -
ohovpviov-2 1003 15 1800 11 60
#33: Xxovn enekepyaciog agpiov-2 10 03 23* 4
#35: Adonn puokoynuikng eneéepyoaciog-7 19 02 05*
#39: Zteped eVAALOKTIKO KOOGLULO 1912 11*
#41: Iprovidr-1 03 01 04*
#45: Anopinta moAvovpedivng 16 02 16
#463 Tteped andPAanta and v eneepyacio 19 03 04*
agpiov
#47: Téppo mobpuéva 1901 11*
#48: Adonn puowoynukng eneéepyacioc-9 19 02 05*
#49: Avtiyoktikd 16 01 14*
#51: Intapevn Téppa 10 01 04*
#53: AkatdAAnia totydpa yio Kataviimon-1 02 03 04 7 0,15 25
#55: Zopdoo KA AoTIKGOV amoPATOV
(FORBI) 200108 1 0,10
#57: AnofAnta xpopdtov Kol epvikiov 08 01 11*
#58: Adomeg peravidv 08 03 14*

AMO ta mapandvw oamodelkvietal OtL n Beppokpoaocia emdpd oto pubud £kAuong, KabBwe KoL 0TO0 CUVOALKO

Oyko Tou aepiou, yeyovog mou Ba mpémel va AapBavetal umoyn Kotd TG Slepyaocieg petadopdc,

enefepyaciag kat anobnkevonc anoBAnTwy o Bepudtepa KAlpOTA.

Tivakag 6. 5 ExAvon agpiov (L/kg) otovg 35°C napovsia H20 otig 7h xon 120h

Eidog aropintov

EKA

H20 (L/kg)

SD (L/kg)

H20 (L/kg)

SD (L/kg)

7h

120 h

#1: E€avtAnpévog kotaAvtng-1

16 08 07*
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#2: E€avtAnpévog katoldtng-2 16 08 07* 1 0 1 0
#14: O&a mepiéyovta meTpédaio 0501 12* 1 0 1 0
#15: ApudoTmpévn TETPEALAIOEONG AAoTN 13 05 02* <0,4 0 <0,4 0]
ﬁ\l}f l:ag;&ﬁ gg(,:\(f jt;)@uéva QTOGTAKTIPOL KO KATAAOUTOL 07 01 08* <04 0 <04 0
ﬁi)p Qg::)nsg Ko amOBANTA YEDTPNONG TTOV TEPLEYOVV 01 05 05* <04 0 1 0
#23: Adonn puowoynukng eneéepyacioc-4 19 02 05* 1 0 2 0
#25: AGomn QLGIKOYNUIKNG ETEEEPYOTIOG-5 19 02 05* 1 0 1 0
#30: ZEappiopoto and v Oeppkn mopaymyn odovpviov -1 10 03 15* <04 0 54 2
#31: Eagpiocpata and v Oeppikn topayoyn akovpviov -2 10 03 15* 9,3 4,2 38 815
#33: Zovn eneepyaociog aepiov-2 10 03 23* 24 1 33,7 1,2
#35: Adomneg puokoynkng ene&epyaciog-7 19 02 05* <04 0 1 0
#39: X1eped eVOAOKTIKO KOOGILO 1912 11* 0,6 0 0,6 0
#41: Iprovidr-1 03 01 04* 1 0 1,3 0,6
#45: AnofAnta moivovpedavng 16 02 16 1 0 1 0
#46: Lteped andPAnta and v eneepyacio agpiov 19 03 04* <04 0 <04 0
#47: Téppa mvbpéva 1901 11* 1 0 1 0
#48: Adomneg puowoynikng eneéepyaciog-9 19 02 05* 1 0 1 0
#49: AvtiyokTtikd 16 01 14* 1 0 1 0
#51: Intauevn Téppa 10 01 04* 1 0 1 0
#53: AkatdAnia torydpa yo Kotovaioon-1 02 03 04 1 0 48 16,6
#55: Zopodowo kidopa aotikdv omopfiiteov (FORBI) 200108 <04 0 2 1
#57: ATOPANTO XpOUATOV KO PEPVIKIOV 0801 11* 2 0 2 0
#58: Adomneg pelavidov 08 03 14* <0,4 0 1 0

Mna toug s€avtAnpévouc kotaluteg-1 & 2, ta oféa mepléxovia METPEAALO, TG AAOTIEC HUGLKOXNULIKAG
enefepyaciac-4,5 & 9, to nplovidi-1, Ta andfAnta moAvoupeBavng kat tnv tédpa mubuéva moapatnpnOnKe
OTL KOTA TNV TPWTN WPO TwV TEPOUdTwY 0 puBuog £kluong aepiwv Atav icog pe 1 L/(kg-h) evw tig
eMOUEVEG 6 WPEC N mapoywyn NTav undevikn. Qotdoo, afilel va onuelwbel otL ota mapanavw amofAnta
KaBW¢ Kol ota avilUKTIKA, TNV ITTAUEVN TEPPA Kol Ta armoBANTA XpWHATWY Kol BEpVIKLWY dev ekAUONKE

KaVEVa oo Ta UTIO e€€TOON AEpPLaL.
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PuBpog ékAuong agpiov anoBAntwv pe H,0-35°C

—A— #14: O&éa mepLéxovta MeTpEALO —A— #33: Zkovn enefepyaciog aepiwv-2
#1: E€avtAnpévog kataAutng-1 —@— #2: E§avTANpévog KataAUTng-2
@ #25: N\doTn duoKoxnuLKng enetepyaciog-6 #23: Adomn duotkoxnikng enegepyaciag-4
—@— #{31: adplopata and tnv Beppikn mapaywyr) ocAouptviou-2 @ #41:Mplovisi-1
—@— #45: ArtoPAnta tohvoupebavng —— 1147: Tédpa UBUEV
—@— 148: NGoTIN PuCLKOXNHLKAG EMEEepYATiag-9 @ 1#49: AVTLYUKTIKA
@ #51: ITtdpevn Tédpa @ #£57: ATIOBANTA XPWHATWVY KOL BEPVLKLWV

#53: AkataAnAa tolydpa yla katavaAwaon-1
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PuBuosg ékAuong acpiwv (L/Kg-h)
D (o)

Xpovog (h)

Zynpa 6. 3 PuOudg éklvong aepiov amofiitov avd opa pe H20, otovg 35°C

Ta anofAnta ta onoia mapdyouv o€pLa KATd tnv avaulén toug pe H>O otoug 35 °C pe puBud peyaAltepo 1)
oo pe 1 L/(kg-h) Tic mpwteg 7 wWPEG TOU MELPAPATOC TTopoucLdlovtal oto IxAua 6.3.

Ma TV mepimtwon tng okovng enegepyaociag agpiwv-2 0 pubudg autdg yivetal péylotog tnv Seltepn wpa
(10,7 L/(kg-h)), evw ota fadpiopata amd tnv Bepuikn mapoywyn agpiou-2, o pubuog €kAuong agpiouv ava
wpa, oUEAVETAL PE TNV TIAPOSO TOU XPOVOU, TO OMOL0 Kal EPXETAL O CUPIWVIO E TOV TEALKO TTAPAYOUEVO
OYKO TOU amoPAnTou. Ita akatdAAnAa Tolydpa ylo Katavailwon-1, o PEylotog puBuog €kAuong aepiou
TIAPOUCLACTNKE KATA TNV IPWTN WA TG avtidpaonc. Av Kal to ev Aoyw amopAnta mapdyouv e0dAEKTO Kot
TofIka agplo pe pubuo €khuong aspilou = 1 L/(kg-h) ,6ev kavomolouv ta kpitrjpta mou tiBevtal oto UN N.5
test. Qotdoo, oto mMAaiclo TNG Mapoucag epyaciag Katatdooovtal we emkivbuva kabBwg Ut cuvernKeg
prmopoUV va epdavicouv XapaktnpLloTka mou cuvdéovtal e tnv HP3 kot HP12.

Yuvoyifovtag, To anopAnta ta onoia mapdyouv eUPAEKTA Kol TOEIKA aépLla KATA TNV avaplén toug pe H,O
otou¢ 35 °C ivat:

e Ta tadpiopara and tnv Bepuikni mapaywyn ahoupwviou-1-10 03 15*:H,, CO, NH;
e Ta fadpiopata and tnv Beputkn mapoywyn aAouvpwviov-2 — 10 03 15*: H,, CO, NH;
e Hokovn enefepyoaoiog agpiwv-2 — 10 03 23*: mapouoia % LEL

e Ta akataAnAa towyapa — 02 03 04: mapoucia % LEL, CO

e To lupwoo kKAaopa actikwyv arnoBAntwv (FORBI)- 20 01 08: napouocia % LEL
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6.4.2 Enidpaon HCl 1M otV éxAuvon agplwv

6.4.2.1 Ae0Tepn KoL TPLTN PAOT) TEPAUATWY EKAVOT G aepliwv aToug 20 °C-HCl

H enidpaon tou dtaAbpartocg HCl daivetal va eival onuoavtiki kabwg 13 and to anoPfAnta mouv eéetactnkay
£6woav BeTIkn anmokplon ota uno efétaon agpla. EvdAekTa agpla (% LEL kal Hy) aviyvelBnkav otn okovn
enefepyaciag aspiwv-2, ota fadpiopata amd tnv Bepuikn enefepyacio ahoupviou-1&2, ota amofAnta
moAuoupebavng, otnv tédppa muBuéva, oto {UPWOLHO KAAopa aotikwv omoBAntwv (FORBI) kal to
aKataAAnAa Tolydpa yla katavalwon-1.

TTivakag 6. 6 Tavtonoinon agpiov (LEL, Hz, CO2, CO, NHs, H2S kat Cl2) avé anopinto pe HCI otoug 20 °C.

LEL H2 CO2 (6{0) NH3 H2S Clz

Fioog amopkiroy BRA [ (vol%) | (ppm) | (Vol%) | (ppm) | (ppm) | (ppm) | (ppm)
#1: E&avtAnuévog kaTodvmg -1 16 08 O7* 370 100 15
#2: E&avtAnpuévog Kotodvg -2 16 08 O7*

#14: O&a mepiéyovta metpéhaio 0501 12*

#15: Apudotmpévn meTperatoedng Adomn 13 05 02* 0,08

#18: IMpota Tohpévo amooToKTpe Kot 07 01 08*

Kordhowma avidpdoewy -1

#20: Adomec ko andPANT YEDTPNONG TOV

. . 01 05 05* 0,17
TEPLEYOVV TTETPEALO

#23: Adonn puokoynukng eneéepyacioc-4 19 02 05* 0,35

#25: Adomn QuoeKoyNUIKNG ene&epyaocioc-5 19 02 05*

#30: Ea(’ppwuaw a6 v Oepukn Topaymyn 10 03 15* 14 800 80
oAovuviov -1

#31: Eappiopato and v Oeppikn mopaywyn -

aAovpwviov -2 100315 >2000

#33: Zkovn eneepyaociag aepiov-2 10 03 23* 10 0,15

#35: Adomneg puowoynuikng enegepyaciaog -7 19 02 05* 0,13

#39: Z1eped eVAALOKTIKO KOOGLULO 1912 11*

#41: Ilprovidr-1 03 01 04*

#45: AnopAnta moAvovpedavng 16 02 16 3 0,05

#46’: Zteped andPanta and v enetepyacio 19 03 04* 0,50

agpimv

#47: Téppa mbuéva 1901 11* 670 0,20 75

#48: Adomneg puowoynkng enegepyaciog-9 19 02 05*

#49: AvinyokTikd 16 01 14*

#51: Intauevn Téppa 10 01 04*

#53: AkotdAAnla torydpa yo katavéimon-1 | 02 03 04 1 0,25 5
1(#'3(53 :RZBI)I;)ld)muo KAAOLO 00TIKGV amoPATOV 200108 1 0,20

#57: AnofAnta xpopdtov Kol epvikiov 08 01 11*

#58: Adomeg peravidv 08 03 14*
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QoT600, N eMKWVOLVOTNTA TOU e€avtAnuévou kataAutn-1 kpivetal n vPnAdtepn oe O,TL adopd otnv uyeia

Twv gpyalopevwy, KabBwg ekABNnkav 29 L NHs, H,S kat Cl, ava kg amoBAntou. To aéplo YAwplo givat To€ko

Kot SnAntnplwdeg aéplo (Time Weighted Average: 0,5 ppm) akOun Kol 0€ PLIKPEG CUYKEVIPWOELS Kal yU' auTo

elval onuavtikn n aviyveuon tng mapouciag tou. Avtiotolxa, xapnAo sivat to TWA ywa to H,S, omou

avépyetal oto 1 ppm (Mapaypadog 3.3.15.2).

Nivakag 6. 7 Exhvon agpiov (L/KG) otovg 20 °C napovoic HCI ot 7 h ko 120 h

Eidog aropiitov EKA HCI (L/kg) | SD (L/kg) | HCI (L/kg) | SD (L/kg)
7h 120 h

#1: E&avtAnuévog kotodvg -1 16 08 O7* 8,7 1,2 29,0 3,0
#2: EEavtAnpévog kotoAvTng -2 16 08 07* <04 0,0 <04 0,0
#14: O&éa nepiéyovta neTpErato 0501 12* <0,4 0,0 <0,4 0,0
#15: AQudoTmUéVN TETPEAALOEONG AAOTN 13 05 02* 8,3 0,6 8,3 0,6
#18: ICﬁpaw TLOUEVOL ATOGTOKTIPO. KO KOTAAOLTOL 07 01 08* <04 0.0 <04 0.0
avtidpdocev -1

ﬁii)p ng)neg Kot amOBANT YEDTPNONG TOV TEPLEXOVY 01 05 05* 28,7 31 31,0 26
#23: Adomn euetkoynuikng eneéepyoocioc-4 19 02 05* 17,3 1.2 17,3 1,2
#25: Adonn puokoynukng eneEepyacioc-5 19 02 05* 2,3 0,6 3,0 0,0
#;30: Eagppiopato amd v Oeppikn mopoymyrn aAovpviov - 1003 15* 78.7 23 96,0 53
#2¢31: Eappiopoto and v Ogppikn mapay@yr oAovHViov - 10 03 15* 101,0 42 1087 46
#33: Zovn eneepyaociog aepiov-2 10 03 23* 21,7 0,6 33,3 0,6
#35: Adomneg puokoyn kNG enesepyaciog -7 19 02 05* 2,7 0,6 3,3 0,6
#39: X1eped eVOAOKTIKO KOOGLULO 1912 11* 1,0 0,4 2,8 0,4
#41: Tprovidr-1 03 01 04* <0,4 0,0 <04 0,6
#45: ATofinto moAvovpedavng 16 02 16 <04 0,0 1,3 0,6
#46: Lteped andPAnta and v eneepyacio agpiov 19 03 04* 447 1,2 447 1,2
#47: Téppa moOpéva 1901 11* 47 0,6 53 0,6
#48: Adoneg @/y eneEepyacioc-9 19 02 05* 3,7 0,6 43 0,6
#49: Avtiyoktikd 16 01 14* <0,4 0,0 <0,4 0,0
#51: Intauevn Teppa 10 01 04* <0,4 0,0 <0,4 0,0
#53: AkotdAnia torydpa yio Kotovaioon-1 02 03 04 6,0 10 8,0 1,0
#55: Zopodowo khdopo actikdv aropfiitov (FORBI) 2001 08 3,3 0,6 3,0 0,0
#57: AnoPnta xpopdtov Kot epvikidv 080111* <04 0,0 <04 0,0
#58: Adomeg pedavidv 08 03 14* <0,4 0,0 <0,4 0,0
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Ye OTL adopd ta fadplopata anod tn Bepuikn mapaywyr aloupwiou-1&2, mapatnpeital OtL N MPoodnKn
uSpoxAwpiou £xel WC AMOTEAECUA TNV KN €KAuoh appwviag. To yeyovog auto mibavwe va odpeiletal otnv
€€0UBETEPWON TNE AUUWVIAC Ao To USPOXAWPLO, TTPOG OXNUATLOMO TOU GAATOG XAWPLOUXOU OUpwWVioU .

Ao tov Mivaka 6.7 yivetal epdaveg otL o Beppokpacia meplBariovrog 17 and ta 24 anopAnta napdyouv
agplo >1L/kg, péoa oe 120 wpeg HETG TNV £vapén tou melpduporoc. H enidpaocn tou HCl eival moAu
onuavtikiy ywa ta fadpiopata amd tn Bepuikn enefepyacia tou aloupviou-1 &2, kabBwg n mapaywyn
aeplouv auéndnke katda 147% kal 62% QVTiOTOLO, CUYKPLTIKA HE QUTH Tou vepou. H mapaywyn agpiwv
ouveylotnke peta tic 120 h povo yia ta Eadplopata and tn Bepuikn enefepyaoia ahoupviou-1 yla aAAeg
259 h péxpt tehkng ékhuoncg 110 L/kg. H mapouacia tou HCl emtayxvvel tnv avtipoon kot aufdvel tov
TLAPOYOEVO OYKO TwV aepiwv og OAa Ta anoBAnta pe efaipeon ta akatdAAnAa Tolydpa ylo katavaiwaon-1.

Tn peyaAltepn mopaywyn agpiou > 10 L/kg oe Beppokpacia neptBailovtog mapouaciacay ta andpAnta tng
Blopnxaviag oAoupviou, oL AAOTIEG YEWTPNOEWVY TIOU TIEPLEXOUV TIETPEAALO, TA OTEPEQ AMOPBANTA Ao TNV

enegepyacia aspiwv, o e€avtAnpévog KataAutng-1 Kot ta armoPANTA XpWHATWY Kol BEPVLKLWV.

Tig 7 MPWTEG WPEG TOU MelpApatog, 16 amd ta amoPfAnta mou efetdotnkayv, mapnyoyav aépo > 1 L/kg
napouotalovral oTo IXNua 6.4.

PuBpag ékAuong agpiov anoBAntwv pe HCI-20° C

—a&— #1: E¢avtAnpévog kataAvtng-1 —aA— #32: 3kovn enetepyaociog agpiwv-2
#30: Zadppiopata ano v Beppikn mapaywyn ahoupwiou-1 = #31: Zadpiopata and tnv Bepuikn mapaywyrn aloupwiov-2
ey 47 TEbpa TUBUEVL #55: Zupwolpo kKAdopo actikwy anoBAntwy (FORBI)
= #53: AKkaTdAANAa Tolydpa ylo katavaiwon-1 —@— #15: AduSatwpévn metpehatoeldrg Adornn
@ #20: AQOTIEG KOL AOBANTA YEWTPNONG TIOU TIEPLEXOUV TIETPEAALO —@— 123: N\doTieG BUOLKOXNULKNG eMetepyaoiag-4
—@— #25: \doTeg GUCIKOXNILKAG EMesepyaciac-6 —@— #35: \domeg GUOLKOXNULKAG eMesepyaciag-7
@ #46: STepEA aOPANTA Ao TNV enetepyacia agpiwv @ #48:\doTIN PUOLIKOXNULKAG EMEEEPYTLag-9
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Eyfpa 6. 4 PuBuoc ékivong aepiov anopintev avé dpa pe HCI otovg 20°C

Qotooo ta entd omd autd mopnyoyav sUGAskTa Kal toflkd aépta. Ta amoPAnta amoé tn Plopnyavia
aAoupviou mapouciooav to peyaAltepo pubuod €kAuong aepiwv. H mepimtwon twv fadplopdtwy and tn
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Bepuikn mapaywyn alouvpuviou-1 & 2 sival WSlaitepa evdladépovoa, KABWE 0 HEYLOTOG PUBUOG TOPOUCLA-
{eTal Katd TNV mpwtn wpa TnG avtidpaong, sivat uPpnAiog (51,3 kat 80,7 L/(kg-h) avtictoya) mapdywvrtog
eUpAekta kal tofika agpla. H mapaywyn Hx kat CO yia 1o andpfAnto #31 cuvdEetal e TIC ETUKIVOUVEC
dLotnteg HP3 kat HP12, evw oto amoPfAnto #30 n emikivbuvotnta neplopiletal otnv HP3 Adyw mapouoiag
H,. To teAeutaio andBAnto g Blopnyaviag aloupwviou, n okovn enefepyaciag agpiwv-2 mapouoiace to
péyloto pubuod €kAuong aepiou tnv MpwIn wpa tN¢ aviibpaong, ekAloviag aéplo mou oxnuatilouv
eUdAeKTn atHOohaLpa ekPpacpEva o % LEL, yeyovog mou tn cuvdeel pe tnv HP3.

H nepimtwon tou e€avtAnpévou kataAltn-1 eival Wblaitepa onpavtiky, kabwg ival To povadiko andfAnto
TIOU Ttapryaye agplo YAwplo, appwvia kot udpdBelo. O pubudg €kAuong agpiwv elval Nrdtepog aAAG T
agpla eival evdAekTa Kot ToEKA yla Tov avBpwro. Katd cuvénela ol emikivbuveg 1810tnteg HP3 kat HP12
daivovtal va undpyouv oto anopfinto.

Ma tnv tédpa mubuéva Kal Ta akatdAAnAa tolydpa yla Katavailwon-1, onwg daivetal otov Mivaka 6.7,
ekAUetal Hy/CO kat LEL/CO, omdte ta CUYKEKPLUEVA amoOBAnTa umopolv va epdavilouv Tic emikiviuveg
dotnteg HP3 kal HP12. TéAog, T0 (UUWOLUO KAQOUO QOTIKWY AmoPAnTwy mapryoye povo LEL kotd tnv
MPWTN WPA NG avTidpaong.

Juvoyilovtag, Ta amoPAnTa To omoio mopdyouv eUPAEKTA Kol TOEKA agpLla KATA TNV avaulén toug pe HCl
otou¢ 20 °C TIG MPWTEG 7 WPEG TOU TIELPAUATOC £ival:

e EfavtAnuévog kataAutng -1 - 16 08 07*: NHs, H,S, Cl»

o Tafadplopata and tn Bepuikn mapaywyn aloupwiouv 1 —10 03 15*: H,, CO, mapoucia %LEL
o Ta fadpiopata amnd tn Beppikn mapoaywyn alovptviov 2 — 10 03 15*:H,

e H okovn enefepyaoiag agpiwv — 10 03 23*: mapouaoia % LEL

e Ta anopAnta moAvoupebavng — 16 02 16: mapouoia % LEL

e Tébpamubuéva- 1901 11*: Hy, CO

e To akataMnAa toyapa yia katavalwon-1 — 02 03 04: mapouacia % LEL, CO

e  ZUUWOLHO KAdoua aotikwy armoBAntwy (FORBI)- 20 01 08: mapouacia % LEL

Qot600, TIC analThoeLg T vopoBeaiag dpaivetal va tkavomololv ta fadplopata amo tn Beppikn mopaywyn
aAoupviou-1, o e€avtAnuévog KataAutng-1, n téppa MuBUEVA Kot TA AKOTAAANAQ TOLYAPQ YLa KATaVAAwon-
1 kaBwg ekAUOULV TOEIKA aEpLa KATA TNV avauLEn toug pe HCI. Ta ouykekpLUEVA amoBAnTa MEPLEXOUV OUGCLEG
TOU guMinMToUV OTIC Katnyopleg dNAwong emikwvduvotntag EUHO31: Je eman ue oééa edevdepwvovral
toéika aépta kol EUHO032: e enapn pue oféa eAsulepwvovtal moAu toéikda agpla. Av Kal Ta UTIOAouTa
anépAnta Sev kavomoloUv Ta Kpltpla mou tibevtal oto UN N.5 test, umo ouvOnkeg pmopolv va
eudavicouv YopoKTNpLoTikA Tou cuvdéovtal pe thv HP3 kat HP12. Katd ouvémela, oto TAQICLO TNG
TapoUoag EpYNOLag KATATACOOVTOL WG ETIKIVOUVAL

6.4.2.2 Ae0Tepn KaL TPLTN Ao TEPAUATWY EKAVOTG agpiwv oToug 35 °C-HCl

Ta amoteAéopata AUTAC TNG OELPAG LETPAOEWY Ttapouactdlovtol otoug Tivakeg 6.8 & 6.9. H mopaywyn
aeplou €ekivnoe apéowg yla TIC TEPLOOOTEPEG OELPEC MELPAUATWY XWwPIC va mapouctactolv davopeva
avaoToAnG. To povadiko amoBAnto nou dev mapryaye KaBoAou agplo o OAEG TIC CUVONKECG elval ta Wpota
TUOEVO aITOOTAKTAPA KoL KatdAouta avildpdoswy-1.
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Nivakag 6. 8 Tavtomoinon aepiwv (CH4, Hz, CO2, CO, NHs, H2S kat Cl2) avé andfinto pe HCI otovg 35 °C.

. , LEL H2 CO2 CO NH3 H2S Clz

Eidog amoprtov EKA
§ cnopi (Vol %) | (ppm) | (%) | (ppm) | (ppm) | (ppm) | (ppm)

#1: E&avtAnuévog katodvtmg -1 16 08 O7* >500 180 20
#2: E&avtAnuévog kotodv g -2 16 08 O7*
#14: O&Ea mepiéyovto meTpélaio 0501 12* 200 7
#15: Apudotopévn meTperatogdng Adomn 13 05 02* 0,12
#18:, IMpata m@p}sva OTOGTOKTI PO KO 07 01 08*
KatdAolmao ovTidpdoemy -1
#ZOZ'AGGTESQ Ko amOPANTA YEDTPNONG TOL 01 05 05% 0,22
TEPLEYOVV TETPEAOLO
#23: Adonn puooyniukng eneéepyacioc-4 19 02 05* 0,4
#25: Adonn puowoynkng eneéepyaciog-5 19 02 05* 0,33
#30: Eagpicpata ond mv Oeppcn mopaymyn 1003 15* 30 1300 82 15
oAovpuviov -1
#31: Eappiopoara amd mv Oeppicn Tapaywyn 1003 15* =2000 7
aAovpuviov -2
#33: Xxovn enekepyaciog agpiov-2 10 03 23* 1000
#35: Adomneg puowoynkng eneéepyaciog -7 19 02 05* 0,18
#39: X1eped eVOAOKTIKO KOOGLULO 1912 11*
#41: Iprovidr-1 03 01 04*
#45: ATofAnto moAvovpedavng 16 02 16 3 0,06
#463 Yteped amoPinto and v eneéepyacio 19 03 04* 0,55
agpiov
#47: Téppa mobuéva 1901 11* 200 0,24
#48: Adomeg ¢/y enelepyaciog-9 19 02 05*
#49: AvtnyokTikd 16 01 14*
#51: Intauevn Téppa 10 01 04* 1600 | 0,06 55
#53: AkatdAAnia torydpa yo kataviimon-1 02 03 04 4 0,27
#55: Zopdoo kAo AoTIKGOV amoPATOv
(FORBI) 2001 08 1 0,22
#57: AnofAnta xpopdtov Kol epvikiov 0801 11* 1
#58: Adomeg peravidv 08 03 14*

Juykpivovtag tov Mivoka 6.6 pe ta amoteAéopata tou Mivaka 6.8, daivetalr OtL n emnidpacn TG
Bepuokpaciog Sev emnpéacs oNUAVTIKA To TeEplocOTepa omOPANTO WC TPOG TO £160¢ TWV eKALOUEVWY
agplwv. Tn peyalltepn enibpoon mopouciaoav ta oféa mepLEXovTo METPEAALO KAl N LMTduevn tédpa, ota
omnola ekAUBnkav Hy kal CO, oe avtiBeon pe tn Un €kAuon aepiwv otoug 20 °C. Emiong, e TNV avénon tng
Beppokpaciog ekAUBnke CO otnv tédpa mubuévo Kal ota fadpiopora amd tn Oepulky Tapaywyn
aloupviou-2, evw yla ta fadpiopata amd t Oepuikn mapaywyn aloupiviou-1 ekAUOnke H,S. H mototikn
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avAaAuon Twv UTIOAOIMWY amoPANTWY TAPEUELVE APETABANTN Ot OXEON LE TA OMOTEAECUATA TOU TPWTIOU

KUKAou (Mivakag 6.6).

Nivakag 6. 9 Exivon agpiov (L/ kg) otovg 35 °C mapovoia HCI otig 7 h kot 120 h

Eidog amofritov EKA (Dck:é) (LS/Eg) (LH/%]) (LS/Eg)
7h 120 h
#1: E€avtAnpévog katoAvTng -1 16 08 07* 25,3 35 30,3 4,0
#2: E€avtAnpévog katoddTng -2 16 08 07* 1,0 0,0 1,0 0,0
#14: O&a mepiéyovto meTpélaio 0501 12* 1,3 0,6 1,3 0,6
#15: ApudaT®pévn TETPELNLOENG AAoTN 13 05 02* 9,0 0,0 9,0 0,0
#18: INpoto mubuéva amosToKTPO Kol KOTAAOTH avTidpdcemy -1 07 01 08* <04 0,0 <04 0,0
#20: Adomeg Kot amdPANTA YEDTPNONG TOL TEPLEYOVV TETPEAALO 01 05 05* 28,7 2,1 28,7 2,1
#23: Adomn puoekoynuikng eneéepyocioc-4 19 02 05* 23,3 1.2 24,7 2,3
#25: AGomn QLGIKOYNUIKNG ETEEEPYOoiag-5 19 02 05* 4,7 0,6 47 0,6
#30: Eagpiopata and v Oeppikh topayoyn akovpviov -1 1003 15* 84,0 2,0 126,0 111
#31: Eappiopoto and v Ogppukn mopaymyn olovpwviov -2 10 03 15* 96,7 12 106,7 15
#33: Zovn eneepyaociog aepiov-2 1003 23* 21,7 1,2 37,0 1,7
#35: Adomeg puokoynkng eneéepyaciog -7 19 02 05* 4,0 0,0 5,0 1,0
#39: Lteped eVOALOKTIKO KOVGLULO 1912 11* 3,0 0,6 42 0,6
#41: Tpovidr-1 03 01 04* 0,7 0,6 1,7 0,6
#45: ATofinto moAvovpedavng 16 02 16 2,3 0,6 2,7 1,2
#46: Lteped andPAnta and v eneepyacio agpiov 19 03 04* 48,7 1,2 48,7 1,2
#47: Téppa moOpéva 1901 11* 6,0 1,0 6,0 1,0
#48: Adomneg o/y enekepyaociog-9 19 02 05* 6,7 0,6 7,0 1,0
#49: Avtiyoktikd 16 01 14* 1,0 0,0 1,0 0,0
#51: Intauevn Teppd 10 01 04* 1,0 0,0 1,0 0,0
#53: AkotdAnia torydpa yio Kotovaioon-1 02 03 04 8,3 0,6 8,3 0,6
#55: Zopodowo khdopo aotikdv aropiitov (FORBI) 200108 4,3 0,6 4,0 0,0
#57: ATOPANTO XpOUATOV KOl BEPVIKIOV 08 01 11* 1,0 0,0 1,0 0,0
#58: Adomneg pelavidov 08 03 14* <0,4 0,0 1,3 0,6

H Beppokpacia otnv mepintwon mou w¢ péco dtaluong xpnottomnoteitat HCl 1M, dev paivetal va eivat téco
ONUAVTLKA WG TIPOG TNV TTOCOTNTA TWV TEALKWV EKAVOUEVWY agpiwv, wotdoo onwg daivetat otov MNivaka 6.9,
0 aplOpog twv anoPAfTwy mou maprnyayov aépo > 1L/kg avéndnke.
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H ékAuon aegplwv mopapével onuavtikn ota Eadpiopata and tn Oepuikn enstepyaoia alovpviou-1 & 2 kat
Tn okovn enegepyaciag agpiwv-2. H ékAuon aegpiou og autég tig ouvOnkeg (HCI-35 °C), ywa ta fadpiopata
arnd tn Ogpuikn mapaywyn aloupwviou-1 cuvexiotnke yla dAAeg 197 h péxpt teAkou oykou 142,7 L ava kAo
amoPAntou. Auénuévn nTav Kot n €kKAucn aegpiov yla ta anopAnta #20, #23 kal #46, OUWG N MEPALTEPW
afLoAdynon Toug Sev KPIVETAL ONUOVTLKA ylo TOUG OKOTIOUG TNG Tapolaoag epyaciag, kabwg avixvelBnke
S10&eid10 Tou avbpaka, agplo ou dev evtaoostal ota eUdAekta ) Tofikd agpta. O puBUdg EKAuong agpiou
auéndnke pe tnv enidpaon tou HCl otoug 35°C yia tov e€avtAnpévo KatoAutn-1, Kabwg HOALS TV TPWTNn
wpa Tou Melpapatog ekAUONkav 16 L agpiov ava kg amoPAntou. Qot600, 0 CUVOAIKOG EKAUOUEVOC OYKOG
auénbnke Alyotepo amo 5%.

Tig 7 mpwteg wpeg, 10 amnd ta 18 amnd ta andPAnta mou eEeTdoTnKay, taphyayoy eUdAEKTA Kol TOELKA agpLa
pe puBbpd = 1L/(kg-h). Ta améPAnta amd tn Bropnyovia alouvpwviou kot o e€ovtAnuévog kataAutng-1
mapouciacay Tov HeyalUTtepo pubuo ekAuong aepiwv. O puBUOC EKAuONG aeplou yiveTal HEYLOTOC LETA ATIO
1 wpa Kal pndeviletal PETA TIC MPWTEG TPELG WPEC TOU TIELPAMATOC Yo TO GUVOAO Twv amoBARTwY OnMwg
daivetal oto Ixnua 6.5.

PuBuog ékAvong aepiov anofAntwv pe HCl otoug 35°C

#14: O&éa mepLExovta TETPEAALO e 11 : EEQVTANEVOC KATAAUTNG-1
e #33: IKOVN eneepyaoiag agpiwy -2 #30: Zadppioparta anod tnv Bepuikn mapaywyn alovpwiou-1
e #47: TEDpa TUOUEV ey #45: ATIOBANTQ TTOAUOUPEDAVNG
@ #57: AMOBANTA XpWHATWVY Kat BEPVIKLWYV ey 55 ZULWOLHO KNGO 00TIKWY aroPAntwy (FORBI)
#53: AkatdAAnAa tolydpa yla katavéhwon-1 —@— #15: AbuSatwpévn metpelatoeldng Adomnn

@ 1#20: AQOTIEG KOl AOBANTO YEWTPNONG TIOU TEPLEXOUV TIETPEAALO =@ 1#23: NQdOTIEC UOLKOXNULKAG EMeCEpyaTiag-4

—@— #25: NdoTeg GUOLIKOXNULKAG enefepyaociac-6 #35: Adoreg duokoxnpikng eneéepyaciog-7
=@ #39: 3Teped EVAANOKTIKO KAUOLUO #46: Steped anoPAnTa oo tnv enegepyaocia agpiwv
#48:\domn puotkoxnmLKiG eneéepyaciag-9 —@— #31: Zadpiopata and tnv Beppikn mapaywyr aloupviov-2

80

PuBuog £ékAuong aspiou (L/(Kg-h))

Xpodvog (h)

Zyfpa 6. 5 PuOudg éklvong aepiov amofintov avé dpa pe HCI otovg 35°C
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Ta anoPfAnta ta onoia mapdyouv eUPAEKTA Kol TOEKA aépla Kotd thv avapelEn toug pe HCl otoug 35°C

slvat:

e O efavrAnuévog katalutng-1- 16 08 07*: NHs, H,S, Cl,

e Ta oféa mepléyovra netpehato - 0501 12*: Hy, CO

e Ta fadplopata amo tnv Bepuikn mopaywyr alouvpviou-2 — 10 03 15*:H,

e Ta fadpiopata and tnv Beputki mapaywyn oAouvpwviou-1 — 10 03 15*: napouvcia % LEL, Hy, CO, H,S

e Hokovn enefepyooiag agpiwv-2 — 10 03 23: H,

e Hrtédppa mubuéva—1901 11*: H,

e Huttdpevn tédppa-10 01 04*: Hy, CO
e Ta anopfAnta moAvoupebavng — 16 02 16: mapouoia % LEL

e Ta anoBAnta xpwudtwv Kat Bepvikiwv — 08 01 11*: mapouoia % LEL

e To {upwolpo kKAaopa actikwy arnoAntwv — 20 01 08: napoucia % LEL

e To akat@AAnAa towyapa yio katavaiwon-1 —02 03 04: mapouoia % LEL

Av Kal ta v Aoyw amopAnta Sev kavomoloUv Ta Kpttipla mou tiBevtal oto UN N.5 test, umd ouvOnKeg

UTIopoUV va epdavicouv XapoaKTnpLoTka mou cuvdéovtal pe tnv HP3 kat HP12. Katd cuvémela, oto mAaiolo

NG MapoUoaG EPYACiog KATATACOOVTAL WG EMLKiVOUva.

6.4.3 Emtidpaon StaAvpatog CH3COOH 1M otnv €ékAvon agpiwv

6.4.3.1 AeVtepn KoL TPITN PAOT TEWPAPATWVY EKAVONG agplwv oToug 20°C-CH3;COOH

H mapouoia dtalvpatog CH3COOH daivetal va €xel peyohltepn enidpaocn amo 1o vepd otoug 20 °C. Ta

QITOTEAEOUATO QUTAC TNG OELPAG UETPHOEWV mopouctalovial otoug Mivakeg 6.10 & 6.11. H mapaywyn

oeplou &ekivnoe aUEOWC ylo TIC TIEPLOCOTEPEC OELPEG TEPAUATWY XwpPIC va mapouaciactolv dalvopeva

QVOOTOANC.

Mivakag 6. 10 Tavtonoinon agpimv (LEL, Hz, CO2, CO, NHz, H2S kot Cl2) avé amopinto pe CHsCOOH otoug 20 °C.

. , LEL H2 CO2 CcOo NH3 H2S Clz
Eidog amofrtov EKA
s amopi (Vol %) | (ppm) | (Vol%) | (ppm) | (ppm) | (ppm) | (ppm)
#1: E€avtAnpévog katodvTng -1 16 08 07*
#2: EEavtAnuévog KatoAvtg -2 16 08 07*
#14: O&a mepiéyovta meTpéraio 0501 12*
#15: Apvdatmpévn metpelatogdng Adomn 13 05 02* 0,85
#18: [Npoto mubuéva amosToKTpo Kot -
. 2 070108
KatdAoira ovtidpdoemy -1
#ZOZ,A(IGTESQ KoL amOPANTA YEDTPNONG TOL 01 05 05* 14
TEPLEYOVV TETPELALO
#23: Adonn puokoynukng eneéepyacioc-4 19 02 05* 1,68
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Eidog amopiTov EKA LEL H> CO2 CO NH3 H2S Clz
(Vol %) | (ppm) | (Vol%) | (ppm) | (ppm) | (ppm) | (ppm)

#25: Adomn QuetKoyNUIKng eneEepyacioc-6 19 02 05*

#30: Eotcrppwuaw a6 v Ogpukn Topaymyn 1003 15% 9 50

aAovpwviov-1

#31: Ea(rppicpaw amd Vv Oepukn Topaymyn 10 03 15* >1000

oAovpviov-2

#33: Xxovn enekepyaciog agpiov-2 10 03 23* 2 0,50

#35: Adonn euowoynkng eneéepyoaciog-7 19 02 05* 0,35

#39: Tteped eVAALOKTIKO KOVGLULO 1912 11*

#41: Ipovidi-1 03 01 04*

#45: AnopAnta moAvovpedavng 16 02 16 1 0,06

#465 Zteped andfanta and v eneepyacio 19 03 04* 1,20

agpiov

#47: Téppa moOuéva 1901 11* 0,20

#48: Adonn puowoynukng ene&epyacioc-9 19 02 05*

#49: Avtiyuktikd 16 01 14*

#51: Intapevn Téppa 10 01 04*

#53: AkotdAAnia torydpa yo kataviimon-1 02 03 04 1 0,25

#55: Zopdoo KAAGH AGTIKGY amoPATov

(FORBI) 200108 1 0,21

#57: AnofAnta xpopdtov Kol epvikiov 0801 11*

#58: Adomeg peravidv 08 03 14*

H emidpaon tou StaApatog CH3COOH dalvetal va eival onpavtikn, kabwe 12 amod ta anopAnta mou
efetaotnkav £dwoav BeTIKN amokplon ota UTo e€€taon aépla. EkAuon eUdAekTwY aépLwv TauTomnolnonke
otnVv okovn emnefepyaociag agpiwv-2, ota fadpiopata amo tn Bepuikn enetepyacio aloupiviou-1 &2, ota
anépAnta moAuoupeBavng, oto UHWOLUd KAGopa actikwy armoPAntwy (FORBI) kat ota akatdAAnAo tolydpa
yla katavaiwon-1.

2ta Eadplopata and tn Bepuikn enefepyaocia alovpviou-1 ekAUBNke emumAéov CO. To SdidAupa CH;COOH
daivetal va £xeL pndevikn enidpaon otov e€avtAnpévo KataAUtn-1 wg mpog TtV £KAucohn TOELKWV aepiwv Kot
WG TIPOC TO CUVOALKO TIapayOLEVO OyKo avd KO amoPAfitou (1 L/kg), oe avtiBeon pe 1o Stdhupa HCl. Ailet
va onuelwBel 6tL 6oov adopd ota fadpiopara amd tn Bepulkn mapaywyrn oAoupviou-1 & 2, pe v
npooBrkn CH3COOH, omw¢ kat HCl, 8ev avixvelBnke NHs. I auth tnv epimTwon, N MOPAYyOUEVN OLUWVIA
TOavwe aviédpace He TO 0EKO 0ofU oxnuatilovtag oflko apuwvio. TEAOG, wC TMPOC To £i60C¢ Twv
ekKAuOpEVWY aeplwv mapatnpeitatl 0tL 1o CO; ekAleTal og 6éka amOBAnTa amd OAOUG TOUG TTOPAYWYLKOUG
ToUElg TTou e€eTdoTNKAV.
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Nivakag 6. 11 ExAvon agpiov (L/Kg) otovg 20 °C mapovsioc CHzCOOH otig 7 h kon 120 h

Eidog amwopifrov EKA CFESLC/:% ())H (I_S/Eg) C|_(|3L(/:ISg ())H (I_S/Eg)
7h 120 h
#1: E&avtAnuévog kotodvg -1 16 08 07* 1,0 0,0 10 0,0
#2: E€avtAnpévog kotoAvTng -2 16 08 07* <0,4 0,0 <04 0,0
#14: O&a nepiéyovta meTpEraLo 0501 12* <0,4 0,0 <0,4 0,0
#15: ApudoTmpévn TETPELAIOEONG AAoT 13 05 02* 7,3 0,6 9,3 15
f#ll& I nata mobpéva amootakTipo Kot KaTdAouto avTidpacemy 07 01 08* <04 0.0 <04 0,0
#20: Adomeg kot amdPANTa yedTpnong mov TepiEyovy metpélato | 01 05 05* 18,0 0,0 19,7 0,6
#23: Adomn Quoetkoynuikng eneéepyoocioc-4 19 02 05* 4,3 1,2 14,3 0,6
#25: Adonn puowoynuikng eneepyacioc-6 19 02 05* 2,7 0,6 3,7 0,6
#30: Eappicpata and v Oeppikh Topayoyn olovuviov-1 1003 15* 4,0 0,0 20,7 15
#31: Eoppicpata and v Oepikn Tapayoyn aAovviov-2 10 03 15* <0,4 0,0 6,7 1,2
#33: Zovn eneepyaociog aepiov-2 1003 23* 1,0 0,6 53 0,6
#35: Adonn guokoyniukng eneéepyacioc-7 19 02 05* 2,3 0,6 3,3 0,6
#39: X1eped eVOAOKTIKO KOOGIULO 1912 11* 0,6 0,0 3,0 0,0
#41: Iprovidr-1 03 01 04* <0,4 0,0 <04 0,0
#45: AnoPAnta moAvovpedavng 16 02 16 <04 0,0 <04 0,0
#46: Zteped andPAnta and v eneepyacio aepicov 19 03 04* 43,0 2,0 43,3 1,5
#47: Téppo mubpéva 1901 11* 1,0 0,0 1,0 0,0
#48: Adonn puowoynukng ene&epyacioc-9 19 02 05* 2,0 0,0 5,0 0,0
#49: Avtiyoktikd 16 01 14* <04 0,0 <04 0,0
#51: Intapevn Téppa 10 01 04* <0,4 0,0 <0,4 0,0
#53: AkotdAnia torydpa yio Kotovaioon-1 02 03 04 1,0 0,0 4,0 0,0
#55: Zopodowo khdopa aotikdv omopfiiteov (FORBI) 2001 08 1,3 0,6 2,7 0,6
#57: ATOPANTO XpOUATOV KOl BEPVIKIOV 0801 11* <04 0,0 <04 0,0
#58: Adomneg pelavidv 08 03 14* <0,4 0,0 <04 0,0
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Ao tov Mivaka 6.11 yivetal epdaveg otL o Beppokpacia meptBarlovrog 15 and ta 24 anofAnta napdyouv
agpto > 1L/kg, 120 wpeg petd tnv €vapén tou melpdpatoc. Tn peyalutepn mapaywyr aspiov > 10L/kg oe
Bepuokpacia mepBANAOVTOG MOpouciacay oL AAOCTIEC YEWTPIOEWY TIOU TIEPLEXOUV TETPEAALO, N AAOTN
duaokoxnukng eneepyaociac-4, ta Eadpiopata amd tnv Bepuikr mapaywyn aloupviou-1 Kal Ta oteped
anéPAnta and tnv enefepyacia agpiwv.

H mapaywyn agplwv cuvexiotnke petd tg 120 h povo ywa ta fadpiopato amod tn Oepuikny enefepyaoia
aloupviou-1 yia dMAeg 259 h, péxpt teAkic ékAuvoncg 30,7 L/kg kat yia dAAeg 44 h yia ta Eadpiopata and tn
Bepuikn mapaywyn aAoupviou-2, péxpl teAkng €khuong 7,3 L/kg. Napoucia tou CH3COOH, to mARBog twv
amoBARTWVY Tou avtdpouV eival LEYAAUTEPO CUYKPLTIKA LE QUTA TIOU OVTLOPOUV LIE TO VEPO, OUWG VLo TNV
TIOOOTNTO TWV EKAUOUEVWYV aeplwv dev UTIAPXEL KaBoAKN Taon kabwg dtadopormoleital ava anoBAnto.

Tig 7 mpwTeg WPEC HOALS SUO amo ta anoBAnta mou eetactnkay, mapnyoyav e0GAEKTA Kol TOELKA AEPLOL IE
pudbuo = 1L/(kg-h). Ta akatdAAnAa Tolydpa ylo KatavaAwaon-1 mapouciacay To PEYLOTO pUBUO TNV MPWTN
wpa TNG avtidpaong, ekAUovtag atpoug aepiwv mou oxnuatilouv eVdAektn atpdodatpa. Na ta Eadplopara
arnd tn Bepuikn mapaywyn aAoupwviou-1, mapatnpeital 6Tl 0 pubudc mapaywyng ev octabepomnoleltal Tig
npwteg 7 h. Ta anofAnta mou mapnyayoy aéplo pe pubud peyalitepo r too pe 1L/(kg -h) mapouaoidlovral
oTo XU 6.6.

PuOpac ékAuong agpiov anofAntwv pe CH3COOH (1M)-20° C

—A— #47: Tédpa muBOuéva
—aA— #35: Adomn ductkoxnuLkng emefepyaciag-7
#1: E€avtAnpévog kataAutng-1
#15: AduSatwpévn metpeAaloeldng Adomnn
—— #20: \QOTIEG KL ATTOBANTA YEWTPNONG TTOU TIEPLEXOLV TIETPEAALO
—— #23: \QoTtn GUCLKOXNULIKAG ETtEEEpYaTiag-4
#25: Adomn puotkoxnukig enetepyaciog-6
#30: Zadplopata and tnv Bepuikn mapaywyn aAoupviou-1

w B
[V, o

w
o

N
o

PuBuog £ékAuong aepiou (L/(Kg-h))
= N
(03] [0

=
o

0 . *'/:\1

3ch’)voo; (h) 4 > 6

~

Zynpa 6. 6 PuOuog ékivong aepiov amofintov avd opa pe CH3COOH ctovg 20°C

Ta anmofAnta ta onoia mapdyouv e0GAEKTO Kal TOEKA aépla Katd Tty avaptén toug pe CH3COOH otoug
20 °Celvat:
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e Tafadpiopara and tn Beppikn mapaywyn alovuviou-1 — 10 03 15*: mapoucia % LEL, CO

e Ta fadplopata amo tn Bepuikn mapaywyr alouvpwviou-2 — 10 03 15*: H,

e Hokovn enetepyaoiag aepiwv-2 — 10 03 23*: mapouaoia % LEL

e Ta anopAnta moAuvoupeBavng-16 02 16: mapouacia % LEL

e Ta akatdAAnAa tolyapa yla katavaiwon-1— 02 03 04: napoucia % LEL

e To Jupwolpo KAdopo aotikwy amoBAntwv (FORBI)-20 01 08: mapoucia % LEL

Av Kal Ta v AOyw amoPAnta Sev IkavomoloUv Ta Kpltipla mou TiBevtatl oto UN N.5 test, umo ouvOnkeg

UTIopouV va epdavicouv XapoKTnpLoTikd mou cuvdéovtal pe tnv HP3 kat HP12. Katd cuvémnela, oto mAaiolo

NG MOPOoUCAG EPYACLOG KATATACOOVTAL WG EMLKIVOUVAL.

6.4.3.2 AeVTtepn KoL TPiTN PAOT TEPAUATWY EKAvoN G agpiwv atous 35 °C-CH3;COOH

Ta anoteAéopata AQUTAC TNEG OELPAG UETPHOEWV tapouotalovtal otoug Mivakeg 6.12 & 6.13. H mapaywyn

oeplou &ekivnoe aUEOWC Yyl TIC TIEPLOCOTEPEC OELPEG TEPAUATWY XwpPIC va mapouaciactolv dalvopeva

avaotoAng. Tnv 6o cupmepidopd WG MPOC TNV Topaywyn agplou mapouciacav ta Apata mubuéva

QITOCTOKTAPA Kal Katahouta avidpaocswyv-1 kal Ta oféa mepléxovia MeTpEAalo, Kabweg n mapaywyn Atav

KAtw amd to Oplo moootikonoinong tng peboddouv (0,4 L/kg). fuykpivoviag twv MNivaka 6.12 pe ta

anoteAéopata tou MNivaka 6.10, paivetal otL n enibpaon g Bepuokpaociag ev ennpeéacs Ta anopAnta wg

Tpog to £ido¢ Twv ekAudpevwy aegpiwy, pe e€aipeon Suo.

Nivakag 6. 12 Tavtoroinon agpiowv (LEL, Hz, CO2, CO, NHs, HzS kot Cl2) avd andpinto pe CH3COOH otoug 35 °C.

. , LEL H2 CO2 | CO NH3 H2S Ci

Eidog amwopifrov EKA
< anopii (%) | (ppm) | (%) | (Ppm) | (ppm) | (ppm) | (ppm)

#1: E€avtAnpévog katodvTng -1 16 08 07*
#2: E&avtAnuévog katodvtg -1 16 08 07*
#14: O&éa mepiéyovta TeTPELALO 0501 12*
#15: ApudoTmpévn meTperatoedng Adomn 13 05 02* 0,87
#18: [tnpoto mubuéva amosToKTpo Kot -
KatdAoima avtidpdoemy -1 O P63
#QOZ,A(VXGTESQ Ko amoPANTO YEDTPNONG TOL 0105 05* 15
TEPLEYOVY TETPELALO
#23: Adonn puowoynkng eneéepyacioc-4 19 02 05* 1,89
#25: Adomn QLGIKOYNUIKNG ene&epyaociac-6 19 02 05* 0,64
#30: Eappiopara amd mv Oeppkn mapaymyn 1003 15* 10 60
aAovpwviov-1
#31: Ea(rpplcuam amd Vv Oeprkn Topaymyn 10 03 15* 900 10
aAovpviov-2
#33: Xxovn eneEepyaciog agpiov-2 10 03 23*
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, . LEL H2 CO2 CcO NHs3 H2S Ci2

Eidog amoprtov EKA
s omobi (%) | (ppm) | (%) | (PPm) | (PPM) | (PPM) | (PPM)

#35: Adonn puowoynuikng eneéepyaciog-7 19 02 05* 0,38
#39: X1eped eVOAOKTIKO KOOGLULO 1912 11*
#41: Ipovidi-1 03 01 04*
#45: AnofAnta moAvovpedavng 16 02 16 2 0,1
#463 Tteped andPAnta and v eneepyacio 19 03 04* 1,25
agpiov
#47: Téppa moOpéva 1901 11* 30 0,25
#48: Adonn uowoynkng eneéepyaciog-9 19 02 05*
#49: AvtiyokTikd 16 01 14*
#51: Intauevn Téppa 10 01 04*
#53: AxoTdAnia torydpa yio Kotovaimon-1 02 03 04 2 0,29
#55: Zopdoo KAAoUo AoTIKGOV amoPATOV
(FORBI) 200108 1 0,24
#57: AnofAnta xpopdtov Kot Bepvikidv 08 01 11* 1
#58: Adomneg pelavidv 08 03 14*

Jtnv tédpa mubuéva pe tnv avénon tng Bepuokpaciag ekAUBnke emumpocBeta H, evw ota amopAnta

XPWHATWY Kal BepVIKLWV avixvelBnke mapouaia % LEL, oe avtiBeon pe toug 20 °C. H molotikr avaAuon twv

€KAUOUEVWY agpiwv amod Ta urtddouna amdPANTO MAPEUELVE AUETAPANTN O OXEON LE TA AMOTEAECUOTO TOU

mpwtou KukAou (Mivakog 6.10).

O 0yKOG TwV EKAUOHEVWV OEPLWY, OTIWG QVAPEVOTAY, auéndnke pe tnv avgnon tng Bepupokpaciag (Mivaka

6.13). H £kAuon aepiwv Atav eviovotepn ota adplopata and tn Bepuikn enefepyacio alovuviou-2, Tn

oKovn enefepyaciag aepiwv-2, Ta oTeped anmofAnta anod tny enefepyacio aepiwv kal tnv tédpa Mubuéva.

Nivakag 6. 13 "Exivon agpiov (L Kg) otovg 35 °C napovoicc. CH3COOH otig 7 h ko 120 h

Eidog amopintov EKA C'}'fj% ?H (LS/Eg) Cl_éi(/:kc; ?H (I_S}[k)g)
7h 120 h

#1: E&avtAnpévog katoAvTng -1 16 08 07* 1,0 0,0 1,0 0,0

#2: E&avtAnuévog Katodvmg -1 16 08 O7* 1,0 0,0 1,0 0,0

#14: O&éa mepiéyovta neTpErato 0501 12* <0,4 0,0 <04 0,0
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Eidog amofintov EKA C|_(|3L(/:I?g ())H (LS/Eg) CFE?_%(OQ] ())H (I_S/Eg)
#15: ApudoTmpévn TETPELAIOEONG AAoTN 13 05 02* 8,0 0,0 8,7 0,6
ﬁ\lj{ﬁ%&ﬁggg\(} ﬁ)@péva QTOCTAKTIPO. KO KATAAOUTOL 07 01 08* <04 0,0 <04 0.0
ﬁi)p sgznsg Kot amOBANTA YEDTPNONG TTOV TEPLEYOVV 01 05 05* 20,3 0.6 23,7 0.6
#23: Adomn euotkoynuikng enesepyoocioc-4 19 02 05* 12,3 0,6 23,7 0,6
#25: Adonn puooynukng eneéepyacioc-6 19 02 05* 6,0 0,0 6,7 0,6
#30 :Eappicpata and v Oeppikh topayoyn olovpviov-1 10 03 15* 4,0 0,0 30,7 3,1
#31: Eappiopoto and v Oeppukn mopaymyn alovpvion-2 10 03 15* 2,0 0,0 15,3 1,2
#33: Zovn eneepyaociog aepiov-2 10 03 23* 3,0 0,0 19,0 1,0
#35: Adonn puowoynukng ene&epyacioc-7 19 02 05* 6,0 1,0 6,7 0,6
#39: X1eped eVOAOKTIKO KOOGIULO 1912 11* 2,2 0,4 4,4 0,9
#41: Tpovidi-1 03 01 04* 1,0 0,0 1,0 0,0
#45: AnofAnta moivovpedavng 16 02 16 1,7 0,6 2,0 0,0
#46: Xteped amofAnto and Ty enegepyacio oepiov 19 03 04* 97,3 3,1 98,0 2,0
#47: Téppa mvbpéva 1901 11* 2,7 0,6 3,3 0,6
#48: Adonn puowoynkng eneéepyacioc-9 19 02 05* 5,0 0,0 6,7 0,6
#49: AvtiyokTtikd 16 01 14* <04 0,0 0,7 0,6
#51: Intauevn Téppa 10 01 04* 1,0 0,0 1,0 0,0
#53: AkotdAnia torydpa yio Kotovaioon-1 02 03 04 2,7 0,6 3,7 0,6
#55: Zopodowo khdopo aotikdv aropiitov (FORBI) 200108 1,3 0,6 3,0 0,0
#57: ATOPANTA XpOUATOV KOl EPVIKIOV 0801 11* 1,0 0,0 1,3 0,4
#58: Adomneg pelavidv 08 03 14* <04 0,0 1,0 0,0

H ékAuon aepiou yla ta Eadpiopata amd tn Bepuikn mapaywyr oAoupwiou-1 cuvexiotnke yla dAeg 109 h
HEXPLG TEAKOU Oykou 38 L ava kA6 amoPAntou kat ta fadpiopata amod tn Bepuikn moapoywyn oAoupLviov-2
yla dMec 70 h péxpt tehikol oOykou 18,7 L ava kihd amoPAntou. H mpooBbnkn CH3COOH otoug 35°C
EMNPEAOCE TIC AAOTIEG PUOIKOXNHLKNG eMegepyaoiag mou eEeTAOTNKAV KOL TO OTEPEA AmMOPBAnTA amod TtV
enefepyacia agpiwv, wotoco aviyvelBnke kupiwg CO,, N mapoucio Tou omoiou Sev Bswpeltal oNUAVTIKA
0TO MAQLOLO TNG MOPoUCaC EpYAcioc.
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H ab&non tng Beppokpaciog eixe wg anotéAdeopa va avidpdacouv 19 andpAnta, ekAUovtog agpla pe pubuod
>1L/(kg-h) Tic mpwteg 7 wpeg, Ta omoia Kot apouctdlovtal oto IxAua 6.7.

PuBpag €kAuong agpiov anoBAftwv pe CH;COOH (1M) otoug 35°C

—A— #57: ATOBANTA XpWHATWY Kot BEPVIKLWV
—A— #33: Jkovn enefepyaciog agpiwv-2
#1: E€avTAnuévog kataAltng-1
—@— #2: E€avTAnpévog KaTaAUTNG-2
—@— #15: ApuSatwpévn netpehaloeldrg Adornn
#20: AQOTEG KO TOBANTA YEWTPNONG TIOU TIEPLEXOUV TIETPENALO
—@— #23: A\domn ducikoxnuUkng enetepyaciog-4
—@— #25: A\domn pucLKoXNULKAG eneéepyaciog-6
—@— #30: Zadpiopara and tnv Bepuikn mapaywyn ahovpviou-1
—@— #31: Zadpioparta anod tnv Bepuikn mapaywyr aAoupviou-2
12,0

10,0

8,0

PuBuag £ékAuong aspiwv (L/(Kg-h))

Xpovog (h)

Zynpa 6. 7 PuOudg éklvong aepiov amofiitov avd dpa pe CH3COOH otovg 35°C

Ta anopAnta ta omnola mapdyouv eUdAeKkTa Kot TOELKA agpla KAt tnv avautér toug pe CH3COOH otoug 35
°C) eivat:

o Ta tadploparta amod tn Bepuikn mapaywyn alouvpviou-1 — 10 03 15*: mapoucia % LEL, CO

o Ta tadplopata amd tn Beppikn mapaywyn alouvpviou-2 — 10 03 15*: H,, CO

e Ta anoBAnta moAuvoupedavng — 16 02 16: mapouoia % LEL

e Hrtéppa mubuéva—1901 11*: H,

e To akatdAnAa tolydpa yla katavailwon-1 — 02 03 04: mapouacia % LEL

e To lupwoluo KAGopa actikwv anoBAntwy (FORBI)-20 01 08: mapoucio % LEL

e Ta amoBAnta xpwuatwy Kat Bepvikiwv — 08 01 11*: napoucia % LEL

Av Kol Ta eV Aoyw amoPAnta ev Lkavomolouy ta Kpltrpla ou TiBevtatl oto UN N.5 test, umd ouvBnkeg
propoUV vo eudavicouv XapaKTnpLoTKA mou cuvdéovtal pe tnv HP3 kat HP12. Katd cuvénela, oto
mAaiolo Tng mapoloag epyaciag katatdooovtal we emtkivbuva.
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6.4.4 EniSpaon StaAdvpatog NaOH 1M otnv €kAvomn agplwv

6.4.4.1 AeVTepn KoL TPlTN PACT TEPAUATWY EKAVOT G aepiwv otoug 20 °C-NaOH

To anmoteAéopaTa AUTAG TNG OELPAC LETPHOEWVY Ttapoucotalovtal otoug Mivakeg 6.14 & 6.15. H mapaywyn
aeplou &ekivnoe eviog Twv 7 MpWTWV wpwv Hovo ota fadplopata anod t Ogpuikn mapaywyr aAouuiviou
1&2, otn okovn enefepyaoiag agplwv kal ota akatdAAnAa Tolyapa yla katavalwon-1.

Q¢ POC TNV TIOLOTIKI QVIXVEUON TWV EKAUOUEVWY aepiwv Ttapatnpeital 6Tl n mapoucia dtalvpatog NaOH
eixe w¢ amotédeopa v €kAuon eVdAekTWVY Kol Toflkwy aegpiwv os 8 €idn amoPANTWV. IUYKEKPLUEVQ,
£kAuon eVGAEKTWY a€pLwWV TAUTOTIONBNKE OTn oKOvn emnefepyaciog agplwv-2, ota Ladpilopata amd T
Bepuikn enefepyacia ahovptviouv 1 &2, ota anoBAnta noAvoupebavng, otnv téppa ubuEva, oto JUPWOLUO
KAGopa aotikwv amoPfAntwv (FORBI) kal ota akatdAMnAa towydpa yla kotavaAwon-1. Qotéco ota
Eadplopata and tn Bepuikn encfepyaocia aloupiviou 1 &2 ekAUBnke emumAéov CO kat NHs. ‘Ixvn CO
avixvelBnkav KoL ota akataAANAa Tolydpa yla Kotovalwon-1.

[Mivakag 6. 14 Tavtomoinon aepiov (LEL, Hz, CO2, CO, NHs, H2S kat Cl2) ava anopfinto pe NaOH otovg 20 °C.

Fioog amophnra BRA o5 | opm) | (Ve | oom) | GBm) | (opm) | (oo
#1: EEavtAnuévog koraAvtng-1 16 08 07*
#2: EEovTAnpévog KaTtoAvTng-2 16 08 07*
#14: O&éa mepiéyovta TeTpELALO 0501 12*
#15: Apudatopévn metpehoogdng Adomnn 1305 02*

#18: Inpata Tubpéva 0moGTOKTHPO KOt

*
KatdAoira avtidpdoemy -1 O P 63

#20: Adomeg ko andPAnTo YEDTPNONG TOV

. . 01 05 05*
TEPLEYOVV TETPEALO

#23: Adonn puowoynukng eneéepyacioc-4 19 02 05*

#25: Adonn puotkoynuikng eneéepyoocioc-6 19 02 05*

#30: Eappiopoto and v Oeppikn mopaymyn

*
e 1003 15 15 93 20
#31: ca(’ppwpaw a6 v Oepukn Topaymyn 10 03 15* 1800 10
aAovpviov-2
#33: Zkovn enelepyoaociag aepimv-2 10 03 23* 7
#35: Adonn puowoynukng eneéepyaciog-7 19 02 05* 3
#39: X1eped eVOAOKTIKO KOOGLULO 1912 11*
#41: Iprovidr-1 03 01 04*
#45: ATopAnta moAvovpedavng 16 02 16 1
#46: Zteped andPAnta amd v encepyacio 19 03 04*

aepilmv
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LEL H2 CO2 Cco NHs H2S Clz

Eidog an6phnre EKA (Vol %) | (ppm) | (Vol%) | (ppm) | (ppm) | (ppm) | (ppm)

#47: Téppa moOpéva 1901 11* 80

#48: Adonn puowoynukng ene&epyacioc-9 19 02 05*

#49: AvtnyokTikd 16 01 14*

#51: Imtapevn Teppa 10 01 04*

#53: AkotdAAnia totydpo yo kKotavéioon-1 | 02 03 04 3 10
?5(5) :RZBUI;)Ld)muo KAGOLLOL 0OTIKOV omoBARTmV 200108 1 0,05

#57: ATOPANTO XPOUATOV KoL EPVIKIOV 0801 11*

#58: Adomneg pelavidv 08 03 14*

Ao tov Nivaka 6.15 yivetal epdavec otL o Beppokpacia neptpdiiovrog, 8 and ta 24 andPAnto napdyouv
agplo > 1L/kg, 120 wpec petd TNV £vapén Tou melpapatoc. Tn peyaAltepn mapaywyn aspiov > 10 L/kg os
Beppokpacio meptBallovtog mapouciooav Ta Eadpiopata anod tn Bepuikn mapaywyn oAoupwviou-1&2 kot
n okovn emnefepyaociag aepiwv-2. Afilel va onpewbBel otL n mapoucio tou SlaAlvpato¢ NaOH ota
Eadpiopata amo T Oepuiky mopaywyrn oAoUUWViou-1&2 eixe wg amoTEAECUO TNV OAOKANpwon NG
avtidpaong o Alyotepo xpovo (48 h kat 11 h avtictowa), o avtiBeon pe Tov amaltoUpeVo Xpovo Tapouaia
H,0 (398 h kat 122 h avrtiotoyxa) kot tou HCl (379 h kat 34 h avtictoixa). H mapaywyn aepiwv
ohokAnpwBnke o OAa ta €id6n amoBAnTtwyv evtog 120 h. Mapoucia tou NaOH, to mMANBo¢ Twv amoBARTwyY
Tou avtiSpoUV eival PeyaAUTEPO CUYKPLTIKA LE QUTA TTOU avtldpoUV He To vepo. EmmAéov, mapatnpeital OtL
n mapouacia tou NaOH emnpedlel KoL TV MOCOTNTA TwV EKAUOUEVWY oegpiwy, KaBwg ya 6Aa ta anopAnta
elval peyaAutepn pe e€aipeon ta akatdAnAa Tolydpa yla Katavailwon-1. ZTnv mepintwon Twv aKoTaA-
ANAwWV TOolyapwV, 0 CUVOALIKOG Ttapayouevog Oykog aeplou mapoucia H,O os Beppokpacio meptPailovrog
eival 55,3 L/kg, evw mapouacia NaOH ekAUovtat poAg 6 L/kg. Téhog, n olykplon Twv Suo offwv pe to NaOH,
Seixvel 6tLto HCl gival SpaoTtikotepo OAwv.

Mivakag 6. 15 'Exivon agpiov (L kg) otovg 20 °C napovsia NaOH otig 7 h kot 120 h

Eidog amwopifqrov EKA ’(\bﬁé—)’ (LS/Eg) I(\B(lng) (I_S/Eg)
7h 120 h

#1: E€avtAnuévog koraAvtng-1 16 08 07* <0,4 0,0 <04 0,0

#2: EEavTAnpévog KataAvTng-2 16 08 07* <04 0,0 <04 0,0

#14: O&a mepLEyovta meTpELALO 0501 12* <0,4 0,0 1,0 0,0

#15: Apvdoatopévn meTperatogdng Adomn 13 05 02* <04 0,0 <04 0,0

#18: [Npoto mubuéva amosTaKTIPO Kol KOTAAOTA ovTidpdoemy -1 07 01 08* <04 0,0 <0,4 0,0
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Eidog amofrtov EKA ’(\ng)' (LS/Eg) I(\llji/(lzg'; (I_S/Eg)
7h 120 h
#20: Adomeg Kot amdPANTA YEDTPNONG TOL TEPEYOVV TETPEAALO 01 05 05* <0,4 0,0 <0,4 0,0
#23: Adomn QLGIKOYNUIKNG emesepyaoioc-4 19 02 05* <04 0,0 1,0 0,0
#25: Adonn puowoynukng eneéepyacioc-6 19 02 05* <0,4 0,0 <0,4 0,0
#30: Eappicpata and v Oeppikh tapayoyn olovpuviov-1 10 03 15* 129,0 16,8 134,0 12,5
#31: ZEappiopoto and v Oeppkn mopaymyn olovpvion-2 10 03 15* 104,0 53 104,7 5,8
#33: Zkovn eneepyaociog aepiov-2 10 03 23* 33,5 0,6 34,7 1,2
#35: Adonn puowoynukng ene&epyaciog-7 19 02 05* <0,4 0,0 <0,4 0,0
#39: T1eped EVOALAKTIKO KOVGULO 1912 11* <04 0,0 <0,4 0,0
#41: Ipovidi-1 03 01 04* <0,4 0,0 <04 0,0
#45: AnofAnta moAvovpedavng 16 02 16 <0,4 0,0 1,3 0,6
#46: Xteped amoPinto and v enelepyacio oepiov 19 03 04* <04 0,0 <04 0,0
#47: Téppa moOuéva 1901 11* <0,4 0,0 1,0 0,0
#48: Adonn puowoynukng eneéepyacioc-9 19 02 05* <0,4 0,0 <04 0,0
#49: AVTyuKTIKG 16 01 14* <0,4 0,0 <04 0,0
#51: Intapevn Téppa 10 01 04* <0,4 0,0 <0,4 0,0
#53: AkotdAAnia torydpa yio Kotaviimon-1 02 03 04 6,0 1,0 6,0 1,0
#55: Zvpdowo kAdopa actikdv anopiitov (FORBI) 200108 <04 0,0 <04 0,0
#57: AnofAnta xpopdtov Kol Bepvikidv 08 01 11* <0,4 0,0 <04 0,0
#58: Adoneg pehavidv 08 03 14* <0,4 0,0 <0,4 0,0

Tig 7 MPWTEG WPEC, TECOEPA ATO Ta amoBAnTa ov e€etdotnkay, mapryayav oépla pe pubuo > 1 L/(kg-h),
Ta omola Kat mapouactalovtol oto IxNua 6.8. Y& 6Aa ta anmoPAnTa 0 pubUOC ATAV HEYLOTOC TNV TPWTN WP
™¢ avtibpaong. Inuovtika uPnAn elval n €kAvon agplwv yia to Eadpiopata amod tn Oepulki mapaywyn
olouvpviou-1 &2 omou o pubudg Atav 69,3 L/(kg-h) kat 78 L/(kg-h) avtiotowa, tnv mpwtn wpa tng
avtidpaong. To ocuykekpLUEvo elpnua eival laitepa onpaviko, Kabwg ta v Aoyw amoBAnta ekAUouv
eUdAekTa Kal TOELKA OEPLOL KO KATA CUVETTELA N eTte€epyacio Toug pumopei va mpokadéoel Bépata aohaAelag
TWV gpyalOUEVWY KaL TNG EYKATACTAONG.
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PuBuog ékAuong aepiov anofAntwv pe NaOH (1M)-20° C

—A— #33:2K0vn enefepyaoiag agpiwv-2
#30: Zadplopata ano tnv Bepuikn mapaywyr alovuviov-1
#31: Zadplopata ano tnv Bepuikn mapaywyr alouuviov-2
—&— #53: AkataAAnAa Tolyapa yla Katavalwon-1
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Zyfpa 6. 8 PuOuog ékivong aepiov amofintov avé opa pe NaOH otovg 20°C

Juvoyifovtag, Ta andpAnta ta omoia mapdyouv €UPAEKTA KAl TOEIKA QEPLO KATA TNV AVAULEN TOUG HE
NaOH otoug 20 °C eivat:

o  Tatadplopata and tn Oepuikn mapaywyn ahoupviou-1 — 10 03 15*: mapouoia % LEL, CO, NH;
o Ta fadpiopata amd tn Bepuikn mapoywyn alovptviou-2 — 10 03 15*: H,, NH;

e Hokovn enefepyaciog agpiwv-2 -10 03 23*: mapouaoia % LEL

e Ta akatdAAnAa tolydpa yla katavadAwon-1 — 02 03 04: mapouoia % LEL

Av Kol Ta v AOyw amoBAnta Sev IkavomoloUv Ta Kpltipla mou TiBevtatl oto UN N.5 test, umo ouvOnkeg
UIopoUV va g avVicouV XOpOKTNPLOTIKA Tou cuvdéovtal pe tnv HP3 kat HP12. Katd cuvénela, oto mAaiolo
NG MapoUoaG EPYACLOC KATATACOOVTAL WG EMLKIVOUVA.

6.4.4.2 AeVTtepn Kot TPlTN PAOT TEPAUATWY EKAVON G aepiwv atoug 35 °C — NaOH

Ta OIMOTEAECATO QUTHG TNG OELPAG LETPROEWVY Ttapouctalovtal otoug MNivakeg 6.16 & 6.17. H mapouaoia tou
StalUpatoc NaOH og cuvbuaouo pe tnv avénon tng Bepuokpaciag (35 °C) eixe wg amotéAeopa tnv £KAuon
aeplov og 13 anoPfAnTa, eViog TwWV 7 MPWIWV WPWV.
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Ta €i6n Twv ekAudpevwy aegplwv ava anodpAnto, MNivakag 6.16, dev daivetal va ennpedotnkav amno tv
avénon tng Bepuokpaociag, pe efaipeon tpla amoPAnta. Ta fadpiopota amd tn Bepulkn Tapoywyn
oAoupviou emnpedotnkav, kKaBwc oto amoBAnto #30 ekAUBnke emumpdobeta H, kal oto amoBAnto #31
ekAUONKe CO, o avtiBeon pe Toug 20 °C. EmutAov, otny mepinmtwon g utdpevng tédpag ekAUBnke CO; Katl
CO. H molotiki avaAuon twv agpiwv mou ekAUovtal anod to UTOAouta amoBANTa MApPEUELVE AUETAPANTN O
OX£0N UE TO amMOTEAECATA TOU IPWTOU KUKAoU (Mivakag 6.14).

Iivakag 6. 16 Tavtonoinon agpiov (LEL, Hz, CO2, CO, NHs, H2S ka1 Cl2) avé andéfinto pe NaOH otovg 35 °C

LEL H2 CO2 CcO NH3 H2S Clz

Eidog amopintov EKA
s amofiM (%) | (ppm) | (%) | (ppM) | (PPM) | (PPM) | (PPm)
#1: E€avtAnpévog kataAvtng-1 16 08 07*
#2: EEavtAnuévog KotaAvTng-2 16 08 07*
#14: O&Ea mepiéyovo meTpélaio 0501 12*
#15: ApudoTmpévn meTperalogdng Adomn 13 05 02*
#18: IC}ﬁuaw TLOUEVOL ATOGTOKTIPO. KO KOTAAOLTOL 07 01 08*
avtidpacev -1
#20: ’A(xcsnsg KaL amoOPANTA YEDTPNONG TOL 01 05 05*
TEPLEYOLV TETPEAALO
#23: Adomn QLGIKOYNUIKNG emesepyaoioc-4 19 02 05*
#25: Adonn puowoynkng eneéepyacioc-6 19 02 05*
#30: za(!)ptcuaru amd TV Oepuikn Topoywyn 1003 15* 13 187 17 10
alovpwviov-1
#31: Eappiopoara amd mv Oeppikn Tapaywyn 1003 15* >2000 18 20
oAovpviov-2
#33: Tkovn enelepyoociog aepiawv-2 10 03 23* 7
#35: Adonn guokoynuikng eneéepyoaciog-7 19 02 05* 3
#39: Z1eped eVAALOKTIKO KOOGLULO 1912 11*
#41: [Iprovidr-1 03 01 04*
#45: AnofAnta moAvovpedavng 16 02 16 3

#46: Xteped amofinto ond v enefepyacio aepimv | 19 03 04*

#47: Téppa mobuéva 1901 11* 40

#48: Adonn puowoynkng eneepyacioc-9 19 02 05*

#49: AvinyokTikd 16 01 14*

#51: Intapevn Téppa 10 01 04* 0,08 20
#53: AkotdAAnia totydpa yio Kataviimon-1 02 03 04 3 10
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LEL H2 CO2 CcO NH3 H2S Clz

Eidog amofrtov EKA
s amopi (%) | (ppm) | (%) | (ppm) | (ppm) | (ppm) | (ppm)
#55: Zopdoo kKA ACTIKOV amoPATOV
(FORBI) 200108 1 0,06
#57: AnofAnta xpopdtov Kol fepvikidv 08 01 11*
#58: Adomneg pelavidv 08 03 14*

Onwg daivetal otov MNivaka 6.17, 15 andpAnta napriyayav = 1 L/kg agpiou otoug 35°C, 120 WPEC UETA TNV
£vapén tou melpapartog. H ékAuon aepiwv Ntav eviovotepn (>10 L/kg) ota adplopata and tn Bepuikn
enefepyacia aloupiviou-1, ota fadplopata and tnv Bepuikn enefepyaocia aAoupviou-2 Kal Th OKOvN
enegepyaciag aspiwv-2. Atilel va onuelwBel 6tL n mapoucia tou StaAvpatog NaOH ota {adpiopata and ™
Bepuikn mapaywyr aAoupviou-1&2 eixe wg amotéAsopa tnv oAokAnpwaon tng avtidpaong os 25 h kat 20 h
avtiotolya, o avtiBeon pe Tov amnattolpevo xpovo napouoia H20 (230 h kat 141 h avtiotowya) kat tou HCI
(317 h kat 71 h avtiotowya). EmPefatwvetal KoL o€ Ut TNV Tiepimtwon, otL n mapouaia NaOH evtog 120 h
eMNPedlel TNV MooOTNTO TWV eKAUOUEVWY aegplwv, KaBwg yla 0Aa ta amoPfAnta eival peyalltepn e
efaipeon ta dyxpnota toyapa (48L/Kg, 35°C).

ITivaxog 6. 17 'ExAvon agpiov (L/kg) otovg 35 °C mapovsio. NaOH o1ig 7 kot 120 h

Eidog amophijtov EKA '(\'385 SD (L/kg) '(\'385 (I_S/Eg)
7h 120 h
#1: EEavtAnpuévog katoAvtng-1 16 08 07* <0,4 0,0 <0,4 0,0
#2: EEavTAnpévog KaTtoAvTng-2 16 08 07* <0,4 0,0 <0,4 0,0
#14: O&€a mepiéyovta TETPELALO 0501 12* 1,0 0,0 1,0 0,0
#15: ApudoTmpévn meTperaloedng Adomn 13 05 02* <0,4 0,0 <0,4 0,0
1;-#18: I&pata mobpéva amooTakTipo Kot KATAAOUTo ovTOpaoEmy - 07 01 08* <0.4 0,0 <0.4 0,0
#20: Adomneg kot andPANTa YEOTPNONG TOV TEPEYOVV TETPEAALO 01 05 05* 1,0 0,0 1,0 0,0
#23: Adonn puokoynukng eneéepyacioc-4 19 02 05* 1,0 0,0 2,0 0,0
#25: Adomn puoetkoynuikng eneéepyoocioc-6 19 02 05* 1,0 0,0 1,0 0,0
#30: Eappicpata and v Oeppikh Tapayoyn olovpviov-1 10 03 15* 176,0 14,0 184,0 15,6
#31: ZEagppiopoto and v Oeppikn mopaymyn aAovpvion-2 1003 15* 108,7 58 109,0 6,4
#33: Zkovn enelepyaociog aepiov-2 10 03 23* 36,7 1,2 37,7 1,2
#35: Adonn puowoynukng eneéepyaciog-7 19 02 05* <0,4 0,0 <0,4 0,0
#39: Z1eped eVOALUKTIKO KOVGLLO 1912 11* 1,2 0,0 1,2 0,0

167




Eidog amofiftov EKA ’(\ng)' SD (L/kg) ’(\:335 (I_S/Eg)
7h 120 h
#41: IIplovidr-1 03 01 04* <0,4 0,0 <04 0,0
#45: AnofAnta moAvovpedavng 16 02 16 3,0 0,6 43 0,6
#46: Xteped amoPinto and v enelepyacio oepiov 19 03 04* 1 0,0 1,0 0,0
#47: Téppa moOpéva 1901 11* <0,4 0,0 1,0 0,0
#48: Adonn puowoynukng ene&epyacioc-9 19 02 05* 1,0 0,0 1,0 0,0
#49: AVTyuKTIKG 16 01 14* <0,4 0,0 1,0 0,0
#51: Intapevn Téppa 10 01 04* <0,4 0,0 <0,4 0,0
#53: AkotdAAnia torydpa yo Kotaviimon-1 02 03 04 6,3 0,6 6,3 0,6
#55: Zvpdowo kAdopa actikdv anopinitov (FORBI) 200108 <0,4 0,0 <0,4 0,0
#57: ATOPANTO XPOUOTOV KOl EPVIKIOV 0801 11* 1,0 0,0 1,0 0,0
#58: Adomneg pelavidov 08 03 14* <0,4 0,0 <0,4 0,0

H avénon tng Beppokpaciag eixe we amotédeoua va avtidpdcouv cuvoAlkd 8 amoBAnta ekAlovtag aspla,
pe puBpd = 1 L/ (kg-h) tic mpwrteg 7 wpeg, to omoia Kot rapouactdlovtol oto IxAMa 6.9. Inuavikd upnin
elval n €khuon aepiwv yla ta fadpiopata anod t Oepuikn mapaywyr aAouuviou-2 6mou o pubuog HOALS
NV MPWTN Wpa g avtidpaong édtace ta 75,3 L/(kg-h).

TNV nepimtwon twv fadplopdtwy and tn Bepulki mapaywyr aAoupwviou-2, o pubuog NTAV CNUAVTIKA
uPnAog tnv mpwtn Kal t Seltepn wpa TNG aviidpaong, ayyilovtag ta 58,7 L/(kg-h) kat 62 L/(kg-h)
avtiotolya. To CUYKEKPLUEVO UpnUa TIPETEL va afloAoyeltal Katd tnv enefepyacia, kabwg unopel va
npokUPouv Bfpata aoddlelag Twv epyalOUevwv Kal TNG eykatdotaong. EmutAéov, uPnAd pubuo
mapouciace Kol n okovn enefepyaciog agplwv-2 Eemepvwvtag ta 31 L/(kg-h) katd tnv mpwtn wpa TG
avtidpaonc.

ATO TA TIEPAUATIKA AmoTEAECHUATA TIPOKUTITEL OTL TOo StdAupa 1 M NaOH embpd onuavtikd Kupiwg o duo
€ldn amnofAntwv mpoepxouevwy and tn Plopnyavia amofAntou, ta fadplopata and tn Oepuikny enefep-
yaoia alouptviou-1 & 2 kot tn okdvn enefepyaociag agpiou-2 kol yla tig duo Beppokpaciec. O ekAUOUEVOC
oykog yla ta adplopata amod tn Oepuikn enefepyacia ahoupwviou otoug 20 °C kupaivetal amo 104-129
L/Kg kat otoug 35 °C 6mwg avapevotav avédavetal ota 109-176 L/kg.
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PuOpog €kAuong aepiov anoBAntwv pe NaOH(1M) otoug 35°C

—@— #33: Jkovn enefepyaciog agpiwv-2 =@ #30: Zadpiopata and tnv Bepuikn mapaywyr odovptviou-1
#31: Zadpioparta anod v Bepuikr mapaywyn aAoupviou-2 —@— 1#39: $TePe0 EVAANAKTIKO KAUOLLO
—@— #45: ArtOBANTA TOAUOUPEDEVNG —@— #46: STeped anoPANTA Ao v enefepyacia agpiwv
—@— #48: \domeg GuoIKOXNULKAG emeéepyaciag-9 —@— #53: AkatdAANAa Tolydpa yla katavaAwon-1
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Zynuo 6.

9 PvOudc éxhvong aepiov anofiitov ava dpa pe NaOH otovg 35°C

Ta anoBAnta ta onoia mapdyouv eUPAEKTA Kal TOELKA aEpLla KOTA TNV avaulér toug pe NaOH otoug 35°C

siva:

Ta Eadplopara ano tn Bepuikn mopaywyn ahoupwiou-1 — 10 03 15*: napouvaoia %LEL, H,, CO, NH;
Ta Eadplopata amnod tn Beputkn mapaywyn aAoupwviov-2 — 10 03 15*: Hy, CO, NH;

H okovn enegepyaciog agpiwv-2 — 10 03 23*: mapouvoia % LEL

Ta anépAnta moAuoupebavng — 16 02 16: mapouoia % LEL

Ta akat@AAnAa tolydpa yla katavaiwon-1 — 02 03 04: mapouoia % LEL CO

Av Kol Ta v AOyw amoBAnta Sev Ikavomololv Ta Kpltipla mou TiBevtatl oto UN N.5 test, umo ouvOnkeg

UIopoUV va gpdavVicouV XOpOKTNPLOTIKA Ttou cuvdéovtal pe tnv HP3 kat HP12. Katd cuvénela, oto mAaiolo

NG mapouoag epyaciag katatdooovtol we emtkivuva.
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6.5 Zvumepaocuata 6o Ke@aAaiov

H pelétn avtidpaolpdtnrog twv amoPAfTwy eEUMNPETNOE To PACLKO OTOXO TNG MOPOUCAC £PYACLAg TIOU
ATV N EKTIUNON TWV QVETLBUUNTWY OVTIIOPACEWY TTIOU UIMOPEL va TtpokUouv amo tnv avauEn anofAntwy
pe StaAupata Stadopetikol pH. EmutAéov, emitelxOnke n dnploupyla pLog TAOTIKAG BAong-epyaleio tou
Ba xpnowueloel os povadeg eneepyaociag amofAntwy. Itov Mivaka 6.18 mopoucldlovial GUVOTTIKA Ta
anoteAéopata tTNG SOKLUAG aVTLISPOOLUOTNTAG TWV 24 HEUOVWHEVWY BLOUNXAVIKWY & 0oTIKWY amoBARTwy, o
KwdIKOG EKA kal o TUmog Kataxwplong Tous. AloBAnTa mou o cuvduacopog toug pe H,O, HCl, CH3COOH kot
NaOH 1M &ixe wg QmMOTEAECHA KATOLA OO TG MOPOKATW AVETOUUNTEG avildpaoelg, xapaktnpilovral wg
acVpBara.

» H: AneleuBépwon BepudtnTag KOTA TNV AVAUELEN

> F: MpokAnon ¢wTLAg Katd TV avAapeLen

> G: Napaywyn afAopwv agpiwv (innocuous), 6nwg CO,
»  GT: Nopaywyn tofikwv ogpiwv énwg CO, NHs, H,S & CI2
> GF: Napaywyn evdAektwy aepiwv 6mwg LEL, H

Iivakag 6. 18 ITivakag avtdpacipdnrag arofAiteov otovg 20°C

Ovopa

opadog ‘Ovopo opadag avtidpoocipotnrog -20 EKA Kataydpion

avTiopa

owoTnTog
1 Nepod 1
2 Avopyavo o0& -HCI 1M 2
3 Opyaviko 0&H- CH3COOH 1M 3
4 Kavotiko-NaOH 1M 4
5 #1: EEavtinpévog katorvTne-1 16 08 07* MH - GT - -
6 #2: EEavtAnuévog katodvTng-2 16 08 07* MH - - - -
7 #14: O&€a mepiéyovta meTpEANI0 0501 12* AH - - - -
8 #15: Apudoatopévn teTpelarogldng Adomn 13 05 02* AH - G G -
9 #18: lgnuaw TLOUEVE ATOGTOKTHPOL KOL KOTAAOUTOL 07 01 08* AH ) B ) B
avtdphoemv -1
10 #20: r/\aonsg Kot 0mOBANTOL YEDTPNONG TOV TEPLEXOVY 01 05 05* MH ) G G B
TETPELULO

11 #23: Adomnn puowoynkng eneéepyacios-4 19 02 05* MH - G H GH -
12 #30: Zappiopata ard v Ogppukn Topaymyn ahovpviov-1 10 03 15* MH GF,GT GF,GT GF,GT | GF,GT
13 #31: Eappiopata amd v Oeppikn Topoywyn ahovpviov-2 10 03 15* MH GT,GF GF GF GT,GF
14 #33: Xxovn enetepyaoiog aepiov-2 10 03 23* MH GF GF,G,H GF,G GF
15 #35: Adomn puowoynuikng eneéepyaciog-7 19 02 05* MH - G G GF
16 #39: Xteped evallokTikd KOOGLHO 1912 11* MH - - - -
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31‘;)8132 ‘Ovopo opadag avtidpaocipotnyrog -20 EKA Koataydpion
avTiopa
owéTnTog

1 Nepo 1
2 Avopyavo 0&d -HCI 1M 2
3 Opyaviko6 0&H- CH3COOH 1M 3
4 Koavotiko-NaOH 1M 4
17 #41: Iprovidr-1 03 01 04* MH - - - -
18 #45: AmopAnta molvovpedavng 16 02 16 MNH - G,GF G,GF GF
19 #46: Xteped amdPAnto omd v enelepyaoio aepiov 19 03 04* MH - G, H G -
20 #47: Téppa TTubuéva 1901 11* MH GT,GF,G G GF
21 #48: Adomn puowoynuikng eneéepyaciog-9 19 02 05* MH - - -
22 #49: Avtiyoktikd 16 01 14* MH - - - -
23 #51: Inthpevn téppa 10 01 04* AH - - - G, GT
24 #53: AxatdAinia totydpo yio kataviimon-1 02 0304 ANH GF,GT,G | GF,GT,G GF,G GF,GT
25 #55: Zvpmowo khaopa actikdv anopiitav (FORBI) 200108 ANH G, H GF,G GF,G GF,G
26 #57: AnopAnTo Y poudTov Kot fepvikidv 08 0111* MH - - -
27 #58: Adomeg peravidv 08 03 14* MH - - -

Ta ouumnepaopata ou mpoékupav eivat Ta akoAouvba:

Avtispaoudtnta anoBAntwy: e kapia dokiun dev mapatnpnbnke Blawn avtiépaon kat n avénon tng

Bepuokpaciag ATtov apeAnTéo OTIC TIEPLOCOTEPEC MEPUTTWOEL. QOTO0O, Ot Kavéva amoPAnto Sev
napatnpnOnke moAuvpeplopdc, avénon wdoug, yaloKtwpatonoinon, S1oykwaon f otepeomnoinaon.

Avtibpdosig e€oudstépwong katd Tnv avaulén anofAntwv pe HCl & CH;COOH: Ot MepUMTWOELG TTOU

napatnpnbnke onuavtikn avénon tng Oepuokpaciag pe tnv mpoodnkn Twv oféwv adopolv cs
anoPfAnta mhovaota o avOpakika (#23 & #25: Adoneg puokoxnukng enetepyaciog-4 & 6, #46: oteped
onoPAnTa anod tnv enesepyacia aspiwv kat #20: AAoTeG Kol amoPANTa YEWTPNONG TOU TIEPLEXOUV
netpélato). To elpnua auto TMBavwg oXeTiletol pe avTldpaoslg e€oudetépwong Kabwg Katd tnv
MPocBnNKkn Twv oféwv mapatnpndnke adplopd Kal mapaywyrn Kamvol, GaLVOPEVA TIOU CTaUATOUsaY
Alya Aemtd apyotepa.

AnoBANTA XPWUATWY Kol BePVIKLWV-avTISpaotpotnta: Ta amofAnTa XpWHATWY Kol BEPVIKLWV

ovtédpacav pe Oha ta avtibpaothpla Kot el8IKd otnv mepimtwon tou StaAvpato¢ NaOH n
Bepuokpaocia auénbnke kata 6 °C. H ocuumepidopd auty odeiletatl ota €idn SaAutwv mou
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Xpnolgomnolouvtal and tn Blopnyovia xpwpATwy. AsSOUEVOU OTL TO CUYKEKPLUEVO peUA avTldpa oE
OAgG TIG ouVONKeg, ouoTrveTal va AapBavetal LeyAdAn TPoooxn Kata tnv enefepyaaoia Tou.

Xpovog évapéng-Anéng avtidpaong pe H,O otoug 20 °C: Sta fadpiopata amod tn BepuLkn mapaywyn

oAoupviou Kot ota akat@AAnAa Tolydpa, o Xpovog oAOKANPWaONG TNG avtidpaong Le vepo otoug 20 °C
elvatl peyadltepog amo 120 h. EmutAéov, o xpovog ekkivnong tng avtidpaons TwV CUYKEKPLUEVWV
anofAntwv umnepPaivel Ti¢ 7h. Tuvenwg, to MPwTokoAo tafvopnong UN N.5 test umoekTiud tnv
aVTLOPACLUOTNTA TWV CUYKEKPLUEVWY UAKWVY av TnpnBouv enakplBwe ot odnyieg. Katd cuvenela, yla
AOyouc aodpaAeLag KaTa TN enefepyaoia Kal amoBnkevon Twv amoBARTWY CUCTHVETAL VO EKTILATAL O
XPOVoG £vapéng kat Anéng tng avtidpaong.

UN N.5 test: H ouykekpluévn SOKLU XPNOLUOTOLETAL Yyl TNV TAflvOUNon TwV OUCLWV Kol TwV
amofBANTwWY yla AOyoug MHeTadopdg Kol Taflvopnong, wotdéco xpnlel avabewpnong. ESka oe
TIEPUTTWOELG TIOU TA QTTOTEAECUATA TOU XPNOLUOTIOOUVTAL oMo povadeg enegepyaciag amoBAnTwy,
ond etalpieg logistics oAAd kol omd VOUTIALOKEG Tou petadépouv ev Suvauel emikivbuva
gunopevpata. H Sokiun 6ev AapuPdvel umoyn tnv enidpachn Tou XpoOvou Kal Tng Bepuokpaciog
(ouvBnkeg mou oxetilovtal kKuplwg pe InTuata amodrikeuong Kol HeTadopac) Kal Tn cupBototnta
Twv Uno ef€taon kabe dopd LALKWV pPe AAAQ UALKA (INTAMATO TIOU TIPOKUTITOUV KUPLWE KOTA TV
enefepyacio Twv amoPANTWV). JUVEMWG, CUCTAVETOL OL TIAPAYOVIEC QUTOL Va EKTIHWVTOL Kol va
afloloyouvtal amnod Tov eKAoToTE evOLAdEPOUEVO AVAAOYA LIE TN LETETELTA XPNON.

Tafwounon arnoBAntov katdt HP3 & HP12, 6tav to anoBfAnto épyxetan o€ enadn pe H,O otoug 20°C:

Onwg emiPefalwbnKe amo TIG MELPAUATIKEG LETPAOELG, N AVAUELEN TWV OMOBARTWY LLE VEPO UTIOPEL val
oénynoel oe ékAuon Toflkwv Kol eVGAEKTWVY aepiwy, amoTteAéopaTa Ta omnola mMPENeL va AapBavovtat
umoyn Katd tnv enefepyacio kal TNy amobnkeuon Twv anofAntwy. Ita fadpiopata anod tn Bepuikn
mapaywyn aAoupwiou-1 & 2 kot Ta akatdAAnAa towyapa yio katavalwaon-1 mapdyovral sUdAskTa
ogpla aAAG pe puBud pikpotepo amd 1 L/(kg-h), mou onuaivel otL v LKavomoloUV TIG OTALTAOELG
taflvounong wg mpog HP3. Qotdoo kal ta tpia andBAnta prnopolv va tafivopnbolv wg emikivbuva pe
Vv HP12, 6eSopévou OTL adevog ekKAUOUV TOEKA aépla Kol OPETEPOU OEV UTTAPXEL OPLAKI TLUN WG
Tpo¢ To pubud ékAuong. AladopeTiki €lval n elkoOva yla TN okovn enefepyaciog aegpiwv-2, OMou o
puBbuoG ékAuong sUudAektwy aepiwv umepPaivel to 1 L/(kg-h) kat apa pmopel va tafivounBel wg
eTukivéuvo pe tv HP3. Itnv mepintwon twv akatdAnAwyv Tolydpwy mapatnpeltal otL anofAnTo Ue
EKA pe amolutn Kataxwplon pn emkvdivwy epdavilel 8LoTnNTeg mou OXeTI(OVTAL PE TIG ETUKIVOUVEG
16LotNTEG HP3 KLt HP12.

Enidpaon Ospuokpaciog Kotd tnv avautén twv anofAntwv pe H,0: H avénon tng Bepuokpaciag dev

dalvetal va ennpedlel onUAVTIKA To €(60¢ Twv eKAUOUEVWY agpiwv. Qotooo, n Bepuokpaocia emdpd
OTO PUBUO €KAUONG, KOBWCE Kol 0TO GUVOALKO OYKO TOU EKAUOIEVOU OEPLOU O KAToLa £16n amoBANTwy,
yeyovoc mou Oa mpémet vo AapPavetal umopn otn petadopd, smnefepyacia kal amobrjkeuon
anoPAntwv oe BepudTEPA KALMOTA. XOPOKTNPLOTIKO TapAdelypa amotelovv ta fadplopata ano tn
Bepuikn enefepyacio ahoupviou-2, 6MoU 7 WPEC KETA TNV €vapén Tou MelpAapatog ekAuBnkav 9,3 L
oepiou ava kg amoPAntou otoug 35 °C, otav o avtiotolyog Oykog otoug 20 °C avépyetal ota 1,3 L
agpiov.
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10.

11.

Enidpaon napougiag HCl ota andBAnta: H nmapouaoia tou HCI eixe w¢ anotéAeopa va emitoyuvOei n

évapén tng avtidpaong KaL vo aUEAOEL TOV TTAPAYOUEVO OYKO TWV aepiwv o€ OAa Ta amdPAnta, PE
efaipeon To OUVOALKO OYKO aepiou Tou eKAUONKE yla Ta aKAtAAAnAa Tolydpa ylo Katavaiwon-1.
EruumAéov, enibpaoe kal oto 160G TwV ekKAUOUEVWY aegpiwv, kaBwg o meplocdtepa amd 10 anofAnta
ekAUOBNnke CO,, miBavn €vdelfn efoudetépwong, evw o€ Meplocotepa amd 7 amoBAnta ekAUONKav
gudAekta agpla kal ot duo Bepuokpaoiec. ISlaitepo evdladépov mapouvotalel n enidpacn tou HCI
otov e€avtAnpévo KataAutn-1 oe Bepuokpaocia meptBariovtog, kabweg ekAUBNKav > 29 L NH3, H,S kal
Cl, ava kg amopAntou. Qotdoo, n mapouasia tou HCl dev euvoel to oxnuatiopo NHz otnv nepintwon
Twv {adplopdtwy amo tn Bepulkn mapaywyr aAdouvpwiov-1 &2 oe avtiBeon pe tnv €KAuon TNG UE TO
vepo. Ta amoBAnTa mou pnopouv va TagvoprnBouv we emikivéuva pe tnv HP12, katd thv avaplén toug
pe HCl og Bepuokpacio meptBdarovtog, sival o) o e€avtAnpuévog katoAutng -1/EKA:16 08 07*: NHs,
H.S, Cly, B)ta Eadpiopata amod t Bepuikn moapaywyn alouptviou-1/EKA:10 03 15*: CO, y) n tédpa
nuBOpéva/EKA:19 01 11*:CO kat Ta akataAnAa tolydpa ylo katavaiwon-1/EKA:02 03 04: CO

Enidpaon Bspokpaciag katd tThv avapeign Twv anoBAftwy pe HCI: H emidpaocn tou dtaAvpatog HCI

otoug 35°C Sev ennpEacs ONUAVIIKA TA TEPLOGOTEPA AOPBANTA WC MPOC TO £160¢ KAl TNV MoadTNTA
TWV TEAIKWV eKAUOUEVWY aepiwv. Tn peyalltepn emnidpacn mapouciacav ta offa TMepLEXOVTO
TMETPEAQLO KO N UTTApevn tédpa, ota omoia ekAuBnkav Hy kat CO, oe avtiBeon pe tn un €kAuon
aepiwv otoug 20°C. Emiong, pe tnv av€non tng Beppokpaociag ekAUBnke CO otnv tTédpa mMubuéva Kal
ota adpiopata and tn Bepuikn mapaywyn aloupwviou-2, evw H,S ekAUBnke ota Eadplopata amo ™
Bepuikn enefepyacio alouptviou-2. H molotiky avaluon Twv UTOAOIMWVY OmoPANTWY TIAPEUELVE
OUETAPANTN O OXEON HUE TA OTMOTEAECUATO TOU TIPWTOU KUKAoU. Tal povadika amopAnta mou Sev
napnyayov kaBoAou aéplo katd thv avaplen toug ue HCl kat otic Suo Beppokpaacieg elval Ta lApata
nuBuéva amootakTnpa Kat kataAouta avildpdoswyv-1.

Enidpaon nmapouciag CH;COOH ota anéfAnta: MNapouacia tou CH;COOH, to mAnBog twv anofAntwy
TIou avTldpouV eival HeyaAUTEPO CUYKPLTLKA LE OUTA TIOU avTLdpoUV HE TO vepPO, wotoco To HCl sivat

Spaoctikdtepo tou CH3COOH. 3e 6,TL adopd to £i60o¢ Twv ekAudpevwy aegpiwv, mapatnpeital ott
napoucia tou CH;COOH exkAuetal kupiwg CO,. EkKAucn eUDAEKTWY AEPLWV TAUTOTOLONKE 0T OKOVN
enefepyacioc aepiwv-2, ota fadpiopoata amd tn Oepuikr) emnefepyacio alouvplviou-1 &2, ota
anopAnta moAvoupebavng, oto UHWOLUO KAAoUa aotikwv amoPfAntwy (FORBI) kat ota akotdAAnAa
Tolyapa yla katavaAwon-1. EkAuon CO napatnpndnke povayxa otnv neplntwon Twv adplopdtwy and
™ Bepuikn) enefepyaoia alovptviou-1 &2. YPnAOS ATav o OyKog aspiou mou ekAUONKe oTLc AACTIEC Kall
To anoBANTA YEWTPNONG TIOU TEPLEXOUV TETPEAALO KABWG Kol OTa OTEPed amoPAntTa amd tnv
enefepyacia agplwv. Qotoco, ota ev Aoyw amoPAnta avixveuOnke povayxa CO,, eUpnUa TTIOU €PXETAL
og oupdwvia Pe Ta AMOTEAECUATA TWV SOKLUWVY avTLSpACLUOTNTOC.

Enidpaon Oepupokpaciog kard tnv avaueién twv amoBAftwv pe CH3COOH: H augnon tng

Beppuokpaciag dev emnpéaoe ta andoPAnta wg Pog o €ido¢ Twv ekAUOUEVWY aepiwy, P e€aipeon tnv
tédpa mubpéva, 6mou ekAUBnKe emnpooBeta H,, Kot ta amoPAnTa XpWHATWY Kal BEPViKLWY, OTOU
avixveuBnke mapouoia % LEL. H molotikiy avdAuon Twv umoAoinwy anmoBARTWY MApEPELVE AUETAPBANTN
O£ OX£0N UE TO AMOTEAECUATA TOU TIPWTOU KUKAOU. Xg O,TL adopd OTOV OYKO TWV EKAUOUEVWY QEPLWV
napatnpnbnke otL n avénon tng Beppokpaciog eixe w¢ amotéAeopa TV av€non Tou OYKOU Twv
agplwv. H ékAuon aepiwv NTav evrovotepn ota fadplopata ano tn Beputkn enefepyacio alovpviou-
2, TN okovn emnefepyaciog aepiwv-2, Ta oteped andpAnta and tnv enefepyacio aspiwv KoL tnv TEppa
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12.

13.

14.

15.

TUBOUEVA. € OAEG QUTEG TIC MEPLTTWOELG, N alEnon Tng Beppokpaciag eixe wg anotéAeoua TV avénon
TOU OYKOU TWV QEPLWV avw oo 120%.

Enidpaon napouoiag NaOH ota andBAnta: H napoucia tou NaOH elxe w¢ amotéAeopa tnv £KAuon

aeplwv >1 L aepiou ava kg amoPAntou oe TouAdxlotov 5 amoBAnta Kol oToug SUO TELPALATIKOUC
KUKAOUG. EMuTA£0v, WG MPOC TOV XPOVOo TNG avtidpaong mapatnpndnke otL mapoucia Tou SLAAUUOTOG
NaOH, n mapaywyn aepiwv ohokAnpwBnke oe OAa ta €ibn amoPAntwv evtog 120 h. 18waitepo
evbladépov mapouatalouy ta fadpilopata ano tn Bepulkn moapaywyn alouvpviou-1 & 2, kabwg a) o
XPOVoG oAokANpwong t¢ avtidpaong emtaylvOnke nepinou 10 popEg o oxXEoN LE TOV AVTIOTOLXO TIOU
anattnbnke pe 1o vepod, PB) ekAUONKe appwvia, OTWG Kal oTNV MEPUMTWON TNG AVTidpacng e VEPO Kol
y) 0 puBuOC TTapaywyng agpiou TNV TPWTN wpa TG avtidpaong kat ya g Suo Beppokpaocieg NTav
TOAU LPNAOGG. ZuyKekpLUEva, ekAUBNnkav 69,3 L/(kg-h) kat 78 L/(kg-h) otoug 20 °C kat 58,7 L/(kg-h) kat
75,3 L/(kg-h) otoug 35 °C, yia ta Eadpiopata-1 kot 2. AVTIoTOLO XOPOKTNPLOTIKA TTAPOUCLACE N OKOVN
enetepyaociag agplwv-2, KaBwWG o Xpovog oAokANpwaong emitaxlvoOnke nepimou 4 popég e oxéon UE TO
VEPO KOl 0 pUBUOC 0 pUBUOC Mapaywyng aepiou TNV MPWTN wpa TNG avtidpaong Nntav 15,5 L/(kg-h)
otoucg 20 °C évavtl twv 31 L/(kg-h) otoug 35°C. Ta GUYKEKPLUEVA EUPRUATA €lval LSLaiteEpa ONUAVTIKA
KaBwg ta ev AOyw amoBAnta ekAUouv e0DAEKTA Kol TOELKA aépla, L€ CUVETIELA N eMefepyacia Toug va
nipokaA£osl Bépota achAAelag Twv epyolOUEVWY TNG EYKATACTOONC.

Enidpaon Oeppokpaciog katd tnv avapelfn twv anofAntwv pe NaOH: H auénon tng Beppokpaciag

KoL otnv mepintwon tou NaOH &ev enibpaoce oto £ido¢ Twv ekAudpuevwy aeplwv, pe efaipeon tnv
uttapevn tédpa, n onoia aviédpaocs mapadayovrac CO kot CO;. e 6,1l adopd OTOV OYKO TWV
EKAUOUEVWV OEPLWV TIAPATNPAONKE OXETIKA ULIKPH METABOAN pe TNV avénon tne Bepuokpaciag os OAa
ta anoBAnta. H ékhuon aspiwv Atav evtovotepn (> 37 %) ota fadpiopata and tn Ospuikn enefep-
yaoia alouptviou-1.

AnopBAnta SwAlotnpiou Kot £§6puEng metpeAaiov: Ta oNUAVTIKOTEPA EUPNLOTA TWV ATTOPAATWY TOU

OUYKeKPLUEVOU KAGSou adopolv otov eavtAnuévo Kotalutn-1 kal Ta oféa mepléxovra netpéAato. O
g€avtAnuévog katalutng-1 avtédpace otoug 20 °C kat 35 °C mapoucia tou StaAvpatog HCI, ekAUovtag
tofLka kal evdAekta aépta (NHs, H,S kat Clb). O oykog rou ekAUONKe otig Suo Bepuokpaoieg eival 29 L
kot 30,3 L agpiou ava kg amoPAntou, avtiotolya. O e€avtAnuévog KataAutng-1 pnopel va talvounOet
w¢ enikivbuvo anoPfAnto pe tv HP12 akoAouBwvtag TIg anattioelg tng SokIng, kabwe Toflkd agpla
(NH3, HyS & Cly) ekAbovtal amoé tnv avaulér tou pe HCl (1M) oe Bepuokpacia meptBaiAovtog. 2 0O,TL
adopd ota oéa meplExovra MeTpEAalo, mapdxdnkav 1,3 L agpiou (touAdylotov H, kat CO) ava kg
anoPAntou, otoug 35 °C amod tnv avtidpaon pe to HCl. To ouykekpluévo (6o amoPAntou Sev
LKOVOTTOLEL TLG QTIALTAOELG TNG vopoBeoiog yla taflvopnon tou we emtkivbuvo eite pe tnv HP3 eite pe
Vv HP12, wotdoo ekAUovtal toflkad kal eVdAekta agpla katd tnv emnadn toug HCl otoug 35 °C.
ErutAéov, n adudatwpévn metpehaloeldng Adomn kal oL Adomeg & amépfAnta yewtpnong Tou
nieptéxouv amdpAnta avtédpaoav pe to HCl & CH3COOH ekAUovtag CO,. TéAog, os OAa to amdpAnTa
Tou KAASou n enidpaon Tou vepoU Kat Tou Stahvpatog NaOH Atav apeAntéa.

AnofAnta Bropnyaviag aAoupwviou: To amopAnta tou KAASOU TOU TAPOUCIACOV TO UEYAAUTEPO
evbladEpov Katd tnv avapLén toug e to vepd Kal ta StaAvpata HCl, CH3COOH & NaOH 1M, adopolv
ota fadpiopata amod tn Bepuikn mapaywyn alovpviou-1&2 kot otn okdvn enefepyaoiag agpiwv-2.
Mapoucia twv Stadvpdtwyv HCl kat NaOH 1M, ta amoPAnta amd tn Blopnyxavia aloupiviou
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16.

17.

18.

TAPoUCLacay To HEYAAUTEPO OYKO EKAUOUEVWV agpiwv. Ta ONUAVTIKOTEPA EUPHLATA TTOPATNPHONKAV
yia ta fadplopata amd tn Oepuikn enegepyacia aloupwviouv-1 & 2, omou oe Bepuokpooia
nieptBdaAlovroc kat mapoucia §/patog HCI, o puBudc ekhuong aspiwv Eemépaoce ta 51 L/(kg-h) kot 80
L/(kg-h), katd tTnv mpwtn wpa tn¢ aviidpaong. Avtiotolya o puBuUog €KAuONG agplwV KATA TNV IPWTN
wpa ™ avtibpaong napoucia tou §/to¢ NaOH avépyetal ta 69 L/(kg-h) kot 78 L/(kg-h). EmumAéov, wg
TPoG To £i60¢ Twv aepiwy, ota v Adyw amoBAnta ekAUOBNnKkav eUdAeKTO KoL TOEKA 0€pLa, e OAa TO
avtdpaotipla kal ot duo Bepuokpacieg. Qotdéco, ota Suo amoOPANTO MAPOUCLACTNKE E£KAuoN
OUUWVIiag HOVo KaTd TNV avapelén pe vepo katl Stalupo NaOH. EmutAéoy, yia ta fadplopata amo ™
Bepuikn enetepyacia ahouvpviou-1 mapatnenOnke otL 0 Xpovog Evapéng Kat ANéng tng avtidpaong e
TNV MPooBNKN TOU VEPOU NTAV ONUOVTIKA LEYAAUTEPOC CUYKPLTIKA LLE TO XPOVO TIOU ALt Bnke yLo ta
UTtOAouta avtidpaoctipla. ZUYKEKPLUEVA, N €vapén tng aviidpaong otoug 20 °C ntav ot 162 h kai n
Anén otig 398 h, evw avtiotoya otoug 35 °C n évapén ouvéPn oe 13 h kat ohokAnpwOnke og 230 h. To
YEYOVOC aUTO amoSelkvUEL OTL e TNV TILOTH THpnon Twv odnywwv tTou UN N.5 test umoektiudtal n
avTISpaoTIKOTNTA TwV armoPANTwy Kol PoBARpaTa achaAelag Umopolv va mpokAnBolv Katd thv
amoBrkevon kol enefepyaocia Toug. e O,TL adopd ta fadpiopara amd tnv Bepulkn ensfepyoaocia
oAoupviou pe EKA 10 03 15*, sruPePfalwvetal n cuvdeor Toug e TIg emtkivbuveg 1810tnteg HP3 &
HP12, oe OAeg TIc ouvOnkeg mou efetaotnkav. H okovn enefepyaciag agpiwv-2 maprnyoye sVPpAekTa
o€pla Le TNV TPoacBnKn OAWV Twv avTLSpaotnplwy Katl o pubuog ékAuonc asplou Tig mpwteg 7h édtace
ta 8,3 L/(kg-h) pe to H,0, ta 10 L/(kg-h) pe to HCI, 2 L/(kg-h) pe to CH;COOH kot ta 15,5 L/(kg-h) pe to
NaOH og Bepuokpacia meplBaAovtog. Juvenwe, n okovn enefepyaociag aegpiwv pe EKA 10 03 23%*,
ouvdéetal pe tnv HP3 yia tig mpoavadepoueves cuvonkes. Tig amalthoelg tng vopoBeaoiag wg mpog tnv
HP3 wavorolel n okovn enefepyaciog aspiwv-2 (GER = 1 L/(kg-h), pe H20 otouc 20 °C kal mapoucia
%LEL). Ta fadplopata amd tn Oepuiki mapaywyr] aloupviou-1 LKAVOTIOOUV TI QTTALTHOEL] TNC
vopoBeaoiag wg mpog tnv HP12, kabwg mapoucia StaAvpatog HCl otoug 20°C ekAUovtal TOEIKA agpLa.

AnoBAntTa and povadeg katepyaoiog PETAAAWVY: Ta EUPHATO TOU CGUYKEKPLUEVOU KAGSou Sev eival

ONUAVTIKA, KaBW¢ n emidpacn Tou vepol Kat Tou Stalupatog NaOH sival apeAntéa os oxéon e Tov
oyko Tou amoBAntou. Qotodoo, mapouaia tou NaOH avixvelBnke eUdpAektn atpdodalpa yia th AACTN
duaokoxnukng enefepyaociac-7. H mpoobnikn dtalupdtwy HCl & CH;COOH otn Adomn ¢uCLKOXNULKAG
enefepyaocioc-7, sixe wg amotéAeopa tnv €kAuon CO; Kal oToug Suo KUKAOUC TTELPAUATWV.

AnoBAnta and povadeg enefepyaciog anoBARTWY: Ta GNUAVILKOTEPA EUPHLATA TWV ATIOBANTWY TOU

OUYKeEKPLUEVOU KAGSou adopolv ota amoPAnta moAuoupsBavng kot tnv tédppa mubuéva. Ta
anoPfAnta moAuoupebavng kal n tédppa mubuéva avtidpouv pe ta StoAvpata HCl, CH3COOH & NaOH
napayovrag eVGAeKTA agpLla. JUVETWG, yla Ta Suo amoBAnta emPefalwvetal n oUVEEOH TOUG UE TNV
emkivbuvn 8otnta HP3 yua tig mpoavadepbeioeg cuvOnKeg, Xwpi¢ wotdoo va KavomolouvTal oL
QMALTAOELG TG Taflvounong. Ta oteped amoPAnta amd tnv enefepyacio agpiwv avidpouv pe Ta
SloAvpata oféwv, ekAUovtag meplocotepa amo 43 L agpiou (aviyveuBnke CO,) ava kg amoBAntou.

AnoBAnta and povadsg mapaywyng EVEPYELAG: Ta EUPNOTA TOU CUYKEKPLUEVOU KAASOU dev elval

ONUAVTIKA, KaBw¢ n enidpaon tou vepou kal Tou StaAupatog CH3COOH eival apeAntéa. H mpoaBnkn
Stohvpdtwy HCl & NaOH emidpace otnv wttapevn tédpa oto SeUTepo KUKAO TOU TELPAUOTOC,
ekAvovtag H,, CO,, CO kat CO,, CO avtiotoyxa. Katd cuvémela, n UTtApevVn TEpPA CUVOEETAL E TLG
eTukivduveg 1610tnTteg HP3 kat HP12, xwpic wotdoo va IKavoToloUvTal Ol ONALTHOELG TOEWVOUNONG LIE
Bdon tn vouoBeoia.
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20.

21.

AnoBAnTa and LovadeC Mapaywyng XPWHATWY Kot UALKWV oUcKevaciog: Ta supAuoto Tou

OUYKEKPLUEVOU KAASOU Sev elval onpavtika, kabwe n enibpaon Tou vepou Kot tou dtaAvpatoc NaOH
elval apeAntéa. H mpooBnkn StaAlvpdatwv HCl & CH3;COOH enédpace ota amoBAnTa XpWHATWY Kal
Bepvikiwv oto OeUTEPO KUKAO TOU TELPAUATOG, £KAUOVIOC a€pla TOU Tapouctdalouv UGAeKTn
atpoodatlpa. Katd cuvémela ta anoPfAnTa XpwWHATWY Kol Bepvikiwy cuvdéovtal e tnv emikivbuvn
16LotNTA HP3, YWpIg WwoTOOo0 Va LKAVOToLOUVTAL OL ATTALTAHOELG TaflvOunong Ue Baon tn vopobeoia.

Zupwopo andBfAnto aotikwv_anofAntwv: Ta amoPAnto aviedpaoce pe TNV MPOoOAKN OAWV Twv

avtdpaotnpiwv kat otoug SUo0 KUKAOUG TELPAUATWY, EKAUOVTAC Q€PLO TIOU TIAPOUCLA{oUV eUPAEKTN
atpoodatpa kat CO,. Qotdoo, povo pe tnv mpoodnikn HCl o pubuog ékAuong agpiouv umepPalvel to 1L
aepiou ava kg anoBARTou TNV MPWTN WPA TNG avtidpaong. Katd cuvénela to anoPAnto cuvdEsTal pe
v entkivduvn 81otnta HP3, xwpig wotdoo va LKAVOToLoUVTaL Ol AMALTHOELS Taglvounong Ue Baon tn
vopobBeaia.

AnoBAnTa amd HovASeq Mopaywyng Tolydpwv: Ta oKatdAAnla tolydpa yla Katavalwon-1

avtédpaocav Ue TV TPooOnkn OAwvV Twv avildpactnpiwv Kal otoug U0 KUKAOUG TELPAUATWY,
eKAUovTOG oépla Tou mapouctdlouv eUdAektn atpoodalpa (mapoucia % LEL), CO kat CO,. H
npocBnkn vepolu €8woe OUVOAIKA Tavw amd 50 L aegpiov ava kg amoPAntou Kkat ot Suo
Beppokpacieg, aA\a n mopaywyrn aepiouv oe Bepupokpacia meplBallovrocg fekivnoe peta amo 101
wpec. Me 6Aa ta avidpaotrpla eKTOG Tou VepoU, o pubuog €ékhuong aepiou unepPaivet to 1 L agpiou
ova kg amopAntou TV mMpwtn wpa Tng aviidpoaong. Katd cuvénela, to amoPAnTo CUVEEETAL HE TIG
enikivbuveg 1616tnteg HP3 kal HP12, xwpi¢ wotdoo va LKAVOTIOLOUVTAL Ol ATALTAOELS TAELVOUNONG HE
Bdon tn vopoBeoia.
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KepdAaio 7. Zvumepdopata

210 mAaiolo tng mapoloog SlatplPrng avantuxdnke éva MPWTOKOAAO AEyXoU SLOPOPETIKWY BLOUNXAVLKWVY
Kol 00TIKWV amoPANtwy, pe éudaon otig emikivouveg dlotnteg HP3: EudAekta kal HP12: EkAUovta agpla
ofelog TofIKOTNTAG UE OKOTIO TNV TIPOCTOCia Tou TEPLBAAAOVTOG Kal TOU avBpwrou Kata Tnv enefepyaaoia
TOUG, TO OMoLla TAPOUGLACTNKAY SLOYPAUUOTIKA ota ZXpota 5.1 & 6.1. To MEPAPATIKO HEPOC TNG SLATPLPAC
amoteleltal and téooepa Kepdalala, kABe éva amd Ta omoia Kpivetal Slaltepa onUOVIKO yla TNV
OAOKANPWHEVN EKTLHNGON KoL afloAdynon Twv amoBARTWY Kol Twv KvSUVWV TToU oUTA TopoUoLalouy.

Apxikd, cUAEXBNKav BLPALoypadLkd oToLXEl OXETIKA pE Tn Stadlkaola mapaywyng Tou Kabe Eexwplotol
EKA amoPAntwv, wote va amoteAécouv BAcn ylo TNV TPOEAEUON TWV OMOBANTWY KOl TIG QAVOUEVOUEVEG
ouoleg Mou auTA Uropel va TEPLEXOUV. ZTN OUVEXELD AKOAOUONOE 0 BACLKOG XOPOKTNPLOMOG TWV AIOBARTWY
LE OKOTO va eAeyxBoUV OCUYKEKPLUEVA TIOLOTLKA XOPOKTNPLOTIKA TIOU Kplvovtal amapaitnta ywo Thv
aflomoinon Tou¢ w¢ eVOANOKTIKA KAUGOLUO KoL €VOANOKTLIKEC TIPWTEC UAsC. ‘EmMelta, mpaypatonolnonke
£AEyX0C TNG AUTOBEPUOVONG TWV amoPBANTwy, KaBWG Kal LEAETN TTAPAYOVTWY TIOU EMLSPOUV O QUTH, OTWG N
Bepuokpacia, n KOKKOUETpia, n uypaocia Kol n mpooBnkn adpavwv UAIKWY ylo TOV TIEPLOPLOUO TNG
outoBéppavong. TENog, eAEyxONKe N avTdPACIUOTNTA TWV AMOBARTWY KATA TNV €madr) TOug HE VEPO Kal
vdatikd SwaAvpata HCl, CH3COOH kot NaOH ouykévipwong 1M. EmumpdoBeta, mpaypatomnolionke
TIOLOTLKOGC KOlL TIOGOTLKOG TPOOSLOPLOUOC TOU GUVOALKOU TTApayOLLEVOU OYKOU aEPLwV.

AkoAouBoUV GCUVOTTIKA T ONUOVTIKOTEPO CUUMEPACHOTO TIOU TPOEKUPav amd TNV €KMOVNCON TNG
napouaoag StatptPng

1. 'EAgyX0C E€MKLVOUVOTNTOC OVEEOPTATWG TUMOU Kataywplong: To supipata amd T Suo Oelpég

TELPOUATWY Yla TIG eTikivbuveg 1816tnteg HP3 kot HP12 eyeipouv egpwtrniuata kol mpofAnpatiopd
OXETIKA HE TNV Taflvopnon amofAnNTwy HE TNV anmoAutn kataxwpelon un emikivduvwy (ANH — Absolute
non hazardous). Iuykekpluéva, oe O,tL adopd otn Sokdr TG autobépupavong ya thv €npn AdoTn
BloAoyikoU kaBaplopol: #44 - EKA 19 08 05 kat ta akatdAAnAa tolydpa: #53 & #54 — EKA 02 03 04, to
anotéAeopa Nrav Betikd. Atilel va onuewwBel otL yia to RDF-1: #37 — EKA 19 12 10 kot to FORBI: #55 —
EKA 20 01 08, pe ANH katoxwplon onuelwdnke e€wbepun avtidpaon xwpli¢ wWotdco va Lkavomolouvtal
TO KpuApla tng tafvopnong. Tautdxpova, KATA TNV QVAUELEN TwV aKOTAANAwWY Tolydpwv yla
KoatavaAwon-1: #53 pe 1o vepd oe Bepuokpacia meptBdarovtog, mapnxbnoav toika aépta (CO). Tnv
16la cupnepldopd mapouciacav ta akATtdAAnAa Tolydpa oe OAEC TIC CUVONKEC TIOU HeAsTAONKav, Ue
e€aipeon tnv avauén pe to StdAupa CHsCOOH 1M, yeyovog mou TpEMeL va afloAoyeital katd tn
Sloxeipton tou. Ta mopamavw supnuota kablotolv ta ev Adyw amoPAnta  emikivbuva adou
anobdedelypéva epdoaviflouv TouAdyxlotov pia oamd TG Sdekamévie emikivbuveg 18L1OTNTEG ou opllel n
WFD, ennpedlovtag TIC UTIOXPEWOEL; TOU KOTOXOU TwV QMOPAATWY OTO TAQICLO TNG OUVOALKAG
Sloxeiplong Twv amofAnTwv Onwe T onuovon, t petadopd aAd kot toug SLabEéoLoug TPOToUG
enefepyaciog. JUVEMWG, OV KAl N VoHoOeoia ETITPEMEL TN Un Tepoltépw ofloAoynon twv ANH
Kotaxwploswy, yla Adyoug achAAeLag, TPOTeVETAL N TEKUNPLWHEVN Xpron Twv ANH kataywpioswv Kalt
n enava&loAdynon Twv TUTWV KaTaxwpLong.

2. Zuyvotnto eAéyyXou sloepXopévwy anofAntwv: Av Kol péow Tou Eupwnaikot Kataldyou AmofAntwv

opilovtal YeVIKEC Katnyopleg kat kwdikol amoBAnTwy, peydAn Suckolia katd tnv emefepyacio Toug
mapapével n uPnAr TOug avouoloyévela. AMO Ta TEPAUOTA XOPAKTNPLopoUL esmiBeBoatwvetal otL
anoPAnTa mpoepxOUeva amd TV Bla TNyn TPOEAEUONG KOl KOTAXWPLOpEVA He Tov (6lo EKA,

177



mapouotalouv PeyaAn SlokUpovon Twv GUCLIKOXNUIKWY XOPAKTNPLOTIKWY amoBANTwy. e auth TNV
SuokoAia €pxetal va mpooteBel Kal To yeyovog OTL o€ TIOAAEG TMEPUTTWOELG oL TAnpodopleg yla T
Sladikaoia mpoéleuong toug Sev eival eUKoAa avitAnouleg, petadépoviag to PApog TnG 0pbng
Slaxeiplong otoug emefepyaotéc anoPARTwy. To yeyovog autd €XEL WG ATMOTEAECHA Vo AUEAVETAL TO
KOoToG Slayxeiplong twv anoPAntwy, Se6o0uévou OTL N oUXVOTNTA EAEYXOU TIPEMEL val €lval HeydAn. H
taon aut) emPeBawdnke amod ta mMelpapata autoBépuavong, kabwg amoBAnta OnMwg ot AAOTEG
duaokoxnukng enefepyaciog -2, 3 kat 4 £6woav BeTikd anotéAeopa, os avtiBeon pe TG AAoTEeg-5 Kal 6.
AvtioTolya NTav ta amnoteAéopoto Tng autobépuavong yla ta RDF, omou oto amofAnto #37
napatnpnOnke e€wbepun avtibpaon evw oto #38, n Stadopd Beppokpaaciag Atav pikpotepn amo 10 °C.

Mnxaviopdg  avtidpaong autoBéppavong Ta gupAuaTa TwV  TEPOUATWY auToBEpuavong

eTuPBePfalwvouv OTL 0 KUPLAPXOG UNXAVIOUOC TG autoBépuavong Sev eival €vag kot dtadopormoleital
avaloya e tn olvotaoh Kol TNV TpogAeucn Tou amofAntou. MNa ta amoPAnta tou SwAlotnpiou:
e€avTAnpEvoL KaTtaAUTEG, ofEa TEPLEXOVTA TIETPEAQLO KOl artOBANTA TTOU TIEPLEXOUV BELOUXEG EVWOELC,
eruPePfalwdnke n mapovacia autoBeppatvopevwy evwoswv onwe FeS kat NiS. MNa ta anéBAnta anod tn
Blopnxavia alovptviou: Adomn duoikoxnukng enefepyaciog, andopAnta Gpidtpwy, andpAnta piAtpwv
Puxpng kot Bepuncg €haonc, smiBeBawwbdnke n mapousia evwoswv uPnlol onueiou avadAeéng Kkat
XOUNANG TITNTIKOTNTAG OMWC o) OeKAOKTAVIKO OKTUALO, B) dwodoplkd TPLOKTUALO, y) HUPLOTIKO
SekatetpUALO, 8) Sekatplavain kat ) 1,2-smofudekac€dvio. Ze 6,TL adopd otnv Enpn Adomn BloAoyLkol
KoBaplopoU Kol Ta aKATAAANAO TOyApa YL KATOVAAWGON, EKTIMATOL OTL N autoBéppavon esival
amotéAeopa BLOAOYIKWY KAl XNUKWY SpacTnploTATwY, XwPic wotdoo va £xel emiPeBatwbel to akplfég
aitlo.

Napdyovteg ou enidpolv otnv autoBépuavon: Amo tn HEALTN TWV MOPOYOVIWY TIOU £EETACTNKAV

npogkuPe OTL N autoBéppavon efaptatal and tn Bepuokpacia kal to péysbog¢ Twv cwpatdiwv. H
Bepuokpacia OmMw¢ eivol avoapevopevo emnpealel to pubud ekdAwong tTng outoBépuavong,
epdavilovtag to péyloto pubud oe OAa ta andPfAnta otoug 140 °C. e O,tL adopd OTNV KOKKOUETPLO,
and ta melpapata entBepolwdnke OtL n eAevBepn emipavela ennpedlet o pubud auvtobépuavonc. O
XPOVOG eKSNAWONG TNG QUTOBEPUAVONG VLA TA TEUAXLOUEVA-AELOTPLBNUEVA AMOBANTA ATAV ULKPOTEPOG
KOl ylo Ta tpla amoPAnta mou e€eTAOTNKOV, CUYKPLTIKA HE TO XPOVO TIOU QmmaltHONnKE yla tnv
auTtoBépuaveon Twv anmoBAntwy otn popdn mov mapandOnkav.

KataotoAl autoBépuavong Amd Ta TEPAUOTA TEPLOPLOROU TNG ouTtoBéppavong n mpoadnkn

adpavouc UALKOU Tapouciaoe evBappuvTIKA amoteAéopata, Kabwe To MPOPBAnUa tng autobépuavong
KataotaAdnke. Qotdoo, ofilel va onuewwBel OtL emnpedlovial TA TOLOTIKA XOPOKTNPLOTIKA TWV
enefepyaopévwv amoPANTWV Kal KAt eméKTacn n HETEMelta aflomoinor toug. Amo tnv GAAn, n
npooBnkn vepou amodeixBnke OTL €Xel avaoTaAtikn Sdpdon, emnpealoviag To Xpovo eudaviong tou
daALVOUEVOU. JUVETIWGE, OL TTOPATIAVW CTEXVIKEG» TIEPLOPLOUOU TOU dalvopévou TPEMEL va AapBavovtol
urodn yia Bépata amobrikeuong oautoBepuatvopevwy amoPAftwy, kabwg pe tn Safpoxn Sev
ETUTUYXAVETAL N TIARPNG KOTAOTOAN TOU GALVOUEVOU, EVW LE TNV PooBnkn adpavoug UALkoUu aAAalouv
TOL TIOLOTLKA XOPOKTNPLOTLKA Tou amoBARTOoU.

UN N.5 test: Ta supriuato TWV MEPOUATIKWY KUKAWVY TIOU TpayaTonoltonkav amodelkviouv OTL To
MPwTOKoA o tafvopunong UN N.5 test umoektiyd tnv avildpooluoTnTa OPLOUEVWY AmOBANTWY av
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tpnBoulv emoakplBwe ol odnyieg. MapdpeTpol OMWE n eMidpacn Tou Xpovou Kal Tng Bepuokpaociag
(ouvBnkec mou oxetilovtal Kupiwg pe INTAMOTA armoBnKeuong Kal HETadOopAg) Kal N cUPBATOTNTA TWV
EKAOTOTE UTO e€fétaon amoPAATWY HME AAAA UAKA (InTApaTo TOU TIPOKUTITOUV KUPLlwG KAt TnVv
enefepyaocio twv anofAntwv) Sev Aappavovtal unmtoPn. XapaktnploTka noapadeiypata amoteAovv ta
Eadpiopata amod tn Bepulkn mapaywyr alouplviou Kal ta akat@AAnAa tolyapa, kobwg o xpovog
évapéne tg avtidpaong unepPBaivel Tig 7 h mou mpoPAémel n dokiury. Ol CUYKEKPLULEVECG TTAPAUETPOL
elvoll ONUOVTLKEG, O TIEPUTTWOELG TIOU T ATOTEAECHATA XpholpomolouvTal and povadeg enefepyaciog
aroPAnTwy, amno etaipieg logistics aAAd kal armd VAUTIALAKEG TTOU PETAPEPOUV €V SUVAUEL TKivOuva
EUMOPEVUATA. TUVETIWE, CUCTAVETAL OL TTOPAYOVTIEG QUTOL VOl EKTLUWVTAL Kot va aéloAoyolvTal amo tov
eKAoToTE VOLOPEPOUEVO OVAAOYQ LIE TN LETEMELTA XPHON.

Tafwounon anofAntou katd HP3 & HP12, étav to andBAnto épxetal o enadn pe H,0 otoug 20°C:
Onwe eruPefalwdnke amod TG MELPAUOTIKEG UETPNOELS, N AVAULEN TWV AoPAATWY HE vePO Umopel va

odnynoeL og £kAuon ToELKWV Kol EUPAEKTWY AEPLWY, aMOTEAECUATA TO OTola TTPEMEL va AapBdavovtal
uroPn Katd tnv enefepyacio kol TNV amobrnkeuon twv anoBAftwy. Ita fadpiopata ano tn Bepuikn
mapaywyrn oAoupwiov-1 & 2 kal Ta akatdAAnAo Tolydapa ylo katavalwon-1 mapayovral sUdAekta
agpla aMG pe puBuod pikpotepo amd 1 L/(kg-h), mou onpaivel otL 6gv IKAVOMOLOUV TG OMALTAOELS
talvopnong we mpog HP3. Qotdoo kal ta tpla anoBAnta pumopouv va taflvounbolv wg emikivuva pe
Vv HP12, 8edopévou OtL adevog ekAUouv To€ka aépla Kol apeTEPOU SV UTIAPYXEL OPLAKNA TLUN WG TTPOG
TO pUBUO €kAuong. AladopeTikn elval n €lkoOva yla Th okovn enefepyaciag aspiwv-2, 6mov o pubuog
€kAuong evdpAektwy aepiwv unepPBaivel to 1 L/(kg-h) kot dpa pnopel va taflvounbet wg emikivéuvo pe
Vv HP3. ZtnVv nepintwon twv akatdAANAWY Tolyapwv mapatnpeital otL EKA pe amoAutn KatoyxwpLon pn
ETUKLVOUVWV epdavilel 1610TNTEG mMoU oXeTi{ovTal HE TIC LBLOTNTEG eMmLKvduvotnTag HP3 kat HP12.

AvtiSpaoipdtnta anofAlTwy: Y& kapia amd T SOKLUES TTOU TIPOYHUATOMONONKAY KOTA TO screening

test ev mapatnpndnke Blatn avtidpaon kot n avénon tng Beppokpaciag NTav APEANTEA OTLG TIEPLO-
00TEPEC TIEPUMTTWOELG. Ol TEPUTTWOELS TIOU Tapatnpndnke avénon tng Oeppokpaciag (= 2 °C) pe tnv
npooBnkn twv HCl & CH3COOH adopolv oe anopAnta mAololo og avOpaKIKA, To eUpNUA OUTO TIOAVWG
oxetiletal pe aviidpaoelg e€oudetépwonc. E€aipeon amoteAolv ta anmoBANTA XpWUATWY KAl BEPVIKLWY,
Ta omoia avtédpaocav pe OAa ta avtibpaotipla Kol e8IKA otnv mepintwon tou StaAvpotog NaOH n
Bepuokpacio avénbnke katd 6 °C. Ma aUTA cucTAVETAL va AapBAvetal PeydAn Tpoooxn KATd thv
enefepyacia toug. EmutAéov, atilel va onuewwBel OtL oe kavéva amoPAnto Sev mapatnpndnke
TIOAUUEPLOPOG, avénon Kwdoug, yahakTtwpatomnoinon, Sloykwon 1 otepeomnoinon. Qotoéoo, amod Tov
TIOLOTLKO TIPOOSLOPLOUO TWV EKAUOHEVWV AEPLWV KOL TA TIELPAMOTA TOU screening test oe Bepuokpacia
neptBarloviog, mpogkuav XPRoLUA CUUMEPACHATA, TIOU emeétpedav T Snuoupyia pag Pdaong
Sebopévwv mou Ba xpnolpelosl os povadeg emefepyaciag amoPAftwy. e amoPfAnta OMwg TaA
Eadplopata and tn Bepuikn mopaywyn oAoupwiou, n okovn enefepyaciog aepiwv, Ta anopAnta
moAuoupeBavng, n tédpa mubuEva Kot ta akatdAnAa Ttolydpa avixveuBnkav svdAekta f/kat Tofkd
agpla oxebov oe OAeg T ouvOnkeg mou efetdotnkov. EuprApata autol tou eldoug mpEmeL va
OUVEKTLUMWVTOL KAt tnv enefepyacio Twv amoPAntwy, kabwg pmopel va mpokuPouv mpofAnuota
aodalelag Twv epyalopéVwy Kal TNG EYKATAOTAONG ENMefepyaciog.

Enidpaocn Bsppokpacioc kotd tTnv avapefn twv arofAntwv pe H,0, HCl, CHsCOOH kat NaOH 1M : Ta

EUPNUOTA TWV TELPAUATIKWY ATIOTEAECUATWY ATIOSEKVUOUV OTL TO £(60G TwV ekKAUOUEVWY aepiwv dev
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10.

11.

ennpealetal amno tnv avénon tng Bepuokpaociag. H Beppokpacia emibpd oto pubud €ékAuong Kabwg Kat
OTO GUVOALKO OYKO TOU e€KAUOUEVOU aEplou oe Kamola €idn amoPAntwy, yeyovog mou Ba mpémel va
AapBavetal umtodn otn petadopd, tnv eneepyacia Kal tnv amobrnkevuon amofAntwv o Bepuotepa
KAlpato. XoapoKTnplotiko mapddelypa amotehouv Tta fadplopata amd tn Oepuikn emnefepyacia
oAoUULVIOU-2 , yla Ta oTtola 7 WPEG UETA TNV €vapén Tou MElpApaTog ekAUBNnKav 9,3 L agpiou ava kg
amoBAntou otoug 35 °C, otav o avtiotolyog oykog otoug 20 °C avépyetal ota 1,3 L agpiou katd tnhv
enadn Toug pe vepo. Emiong, afilel va avadepBel o1l mapoucia CH;COOH auénbnke o ouvoAlkog
TIOPAYOUEVOG OYKOG OEPlwv amd to amoBAnta amd tn Plognyavio aAoupwviou Kal tn Adormn
duokoxnuUKn emefepyaaiag-7.

Enidpaon nmapouoiag HCl, CH;COOH kat NaOH ota anéBAnta: Mapouacia tou CH3COOH, to mAnBog twv
armoBARTWY Mou avtdpouv eival LeEYAAUTEPO CUYKPLTIKA LLE AUTA TIOU avTLOpoUV LE TO VEPO, WOTOGO TO

HCI eival dpaoctikdtepo tou CH3COOH. Ze 6,TL adopd 0To 160G TWV EKAUOUEVWV AEPLWV Ttapatnpeital
OTL apoucia tou CH3COOH ekAuetal kupiwg CO,. 18laitepo evSladépov mapouatdlel n enidpacn tou
HCI otov g€avtAnuévo kataAutn-1 oe Beppokpacia meplBaAlovtog, kabBwg ekKAUONKav ToflkA agpla He
XouUNA6 TWA, cuykekplpéva 25 ppm yla thv NHs, 0,5 ppm yia to Clx kat 1 ppm yia to H,S. Qotdoo, n
napouoia tou HCl 8ev guvoel to oxnuatiopo NHs3 otnv mepinmtwon twv fadplopdtwy and tn Oepuikn
napaywyn ohouutviou-1 &2 oe avtibeon pe tnv €kAuor tng oe emnadn pe to vepd kat to NaOH. H
enibépaon tou NaOH eival Wblaitepa onuaviky ya ta fadplopata amd T Oepuikn mapoaywyn
aloupwviou kol TN OKOvn enefepyooiag aepiwv. uykekplpéva, ta fadplopata amd tn Bepuikn
napaywyn ahouptviou-1 & 2 kaBwg a) o xpovog ohokAnpwaong tng avtidpaong emtaxvOnke mepimou
10 dopEg oe oXEON LE TOV AVTLOTOLYO TIOU XPELAOTNKE UE TO VeEPO, B) ekAUBNKe apuwvia, OTwe Kal oTny
TEPUMTWON TNG AVTISpaAONG UE VEPO KalL y) 0 pUBUOG Tapaywyng asplou TNV MPWTN WP TNS avVILdpaong
Kot yta Tg Suo Beppokpacisg tav moAl uPnAdog. Tuykekpipéva, ekAuOnkav 69,3 L/(kg-h) kat 78 L/(kg-h)
otoucg 20°C kot 58,7 L/(kg-h) kat 75,3 L/(kg-h) otoucg 35 °C, yia ta {adpiopata-1 kot 2. Avtiotoa
XOPAKTNPLOTIKA Ttapouciace n okovn emnefepyaociag aepiwv-2, KoBwW¢ o0 Xpovog OAOKARpwWGNG
erutayuvonke mepinou 4 popég oe oxéon He To vePd Kal 0 puBUOG 0 pubudg mapaywyng agpiou tnv
MPWTIN wpa Tng avtidpaong ntav 15,5 L/(kg-h) otoug 20 °C évavtt twv 31 L/(kg-h) otoug 35 °C Ta
OUYKEKPLUEVA guprpoTa sivatl Wblaitepa onuavtikd kabwc ta ev Adyw amopAnta ekAUouv eUdAeKTa Kal
TOELKA OEPLOL KOL KATA CUVETELQ N €Te€EPyACio TOUG Umopel va TpoKaAEoeL BEpata aopAAelag Twv
€PYALOUEVWY KOl TNG EYKOTACTAONG.

AnoBAnta SwAlotnpiou: OeTIkO NTAV TO AMOTEAECUO TNG oUTOoBEpavong yia 11 andpAnta pe amdAutn

KOL KOTOTITPLKA KATAXWPLon EMKvoUVoU, yeyovog Tou amodelkviel OtL opBwe Slaklvouvtol wg
eTukivouva. Ita andPAnTa MOU NTAV TEXVIKA EPLIKTOG O IPOCSLOPLOUOG TNG OPUKTOAOYIKAG CUCTACNG E
XRD, amodeixBnke OtL n autoBépuavon odeiletal otn XNk ofeibwon Twv BelOUXWV EVWOEWV KoL
OUVOEETAL E TNV TTAPOUCIA OUGLWV OTIWE 0 TPOTAITNG, 0 MupoTITING, To coUADISLO Tou VikeAiou, KaBwWG
KOl METABATIKWY HETAAWY OMwG To VIKEALO. Emiong, mopatnpnbnke OTL n MepLeKTIKOTNTA O Oeio
eMnNpedlel to Xpovo ofeibwong, 6nAadn ta amoPAnta pe uPnAd mocootd Beiou ofslbwvovtal
ypnyopotepa. e O,TL adopd ot eKAUOVTO Q£PLO, TO CNUAVTIKOTEPA EUPAUATO TWV OMOPAATWY TOU
OUYKEKPLUEVOU KAASou adopolv Tov eEavtAnpévo KaTaAutn-1 kal ta offa mepléxovia metpéAato. O
g€avtAnuévog katoAutng-1 avtédpaoe otoug 20 °C kat otoug 35 °C mapoucia tou StaAvpatog HCI
ekA\Uovtag tofikd Kot s0dpAekta agpla. O efavihnuévog katoAUtng-1 pmopel va tofvounBel wg
erukivéuvo amnopAnto pe tnv HP12 akoAouBwvtag TiG anattnoelg tng Sokiung, kabwg NHs, H,S & Clh
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13.

ekAUovtal and tnv avauén tou pe HCl (1 M) oe Bepuokpaocia meptBaliovtog. e O,TL adopd Ta oféa
nepLéxovrta metpeAato mapaxdnkav 1,3 L tofikwyv kat eudAektwy aepiwv ava kg amopAntou, otoug 35 °C
amno tnv avtidpaon pe to HCl. Qot600, TO CUYKEKPLUEVO £(60¢ amoBANTOU SEV LKAVOTIOLEL TIG OTTOLTIOELG
NG vopoBeoiag yla Ty Taflvopnon Tou wg emikivéuvo eite pe tnv HP3 eite pe tnv HP12. EmumAéoy, n
adudatwpevn meTpeAaloeldrig Adomn Kol oL Adomeg & T OMOPANTO YEWTIPNONG TIOU TIEPLEXOUV
anoBAnta avtédpaocav pe to HCl kat pe to CH3COOH ekAUovtag CO,. TEAog, os OAa Ta anmdfAnTa Tou
KAGdou n enidpaon Tou vepou kat tou StaAlpatog NaOH rtav apeAntéa.

AnopBAnta Brounyaviag ahoupwviou: To amotéAeopa TG SOKLUNG autoBéppavong nTav BTk yia €L

anoBAnta amd T PBlopnyavio €Aaong kal enefepyacioG AAOUMLWVIOU HE KOTOTTPLKN KATAXWPELoN
erukvduvou, emPefalwvovtag TV TafvOUnon Toug. To KOWO XOPOKTNPLOTIKO TWV CUYKEKPLUEVWV
amoPAATWVY €lval n mapouciol AUTAVTIIKWY TIOU XPNoLomololvTalL Katd Tnv €hacn kot To dlviplopa
dUMwWV aloupiviou. Juykekplpéva, yia T Adomn puowkoxnukng snefepyooioc-4/#23, ta andpAnta
didtpwv-1/ #26 kat ta anofAnta pidtpwv Puxpng Ehaong/#28 extipdral 0Tl n autoBEéppavon odeiletal
otnv ofeibwaon udpoyovavBpdkwy XapnAng mTnTkotnTag kot uPnAou onpeiov avadAs€ng. Ta andopAnta
ToU KAGSOU TIOU MapouclacaV To HEYOAUTEPO eVOLAPEPOV KATA TNV QVAMLEN TOUG E TO VEPO KOl TQ
StaAUpata HCI, CH3COOH & NaOH 1M, adopolv ota fadpiopata amd tn Oepulki mapaywyn
aAoupLviou-1&2 Kat tn okovn enefepyaociag aegpiwv-2. Mapouoia twv StaAlvpdtwyv HCl kat NaOH 1M, ta
anoBAnta amoé tn Popnyoavio aAoupwiov ameheuBépwoav To peyoAUTEpO Oyko aepiwv. Ta
ONUOVTLKOTEPO EUPR AT TTOpaTNPABNKAY yLa Ta Eadplopata amnod tn Bepuikn ensfepyaoia alovpviou-
1 & 2, and ta omnola ekAUBNKav sUdAekTa Kol TOEIKA aépla, e OAo To avildpaoTnpLla Kal ot duo
Bepuokpaocies. Ita duo amoPANTA MAPOUCLACTNKE EKAUGCH QUUWVIOC MOVO KOTA TNV aVAUELEN LE VEPO
kat StdAupa NaOH. EmutAéov, ya ta fadpiopata amd tn Oepuikn emefepyacia aloupiviou-1
napatnpnonke OtL o xpovog évapéng kot ANENG tng avtidpaong pe TNV mpooBbnkn Tou vepou Atav
ONUAVIIKA UEYAAUTEPOC CUYKPLTIKA HE TO XPOVO TIOU QTALTABNKE ylo TA UTOAOLTA avILSpacThpLa.
JUuyKekplpéva, n évapén tng avtidpaong otoug 20 °C ntav ot 162 h kot n AnRén ot 398 h, svw
avtiotolya otoucg 35 °C n évapén ouvéPn oe 13 h kot ohokAnpwBOnke otig 230 h. To yeyovog auto
arodelkVUEL OTL He TNV TILOTA THPNon Twv odnylwv tou UN N.5 test umoekTipdtal n avidpaciuotnta
Twv anoPAfTwv Kot mpoPAnuata aoddalelag pmopouv va mpokAnBolv Katd tnv amobrikeuon Kal TV
enefepyaocio Touc. e O,TL adopd ota fadpiopata and tn Bepuikn ensepyaoia alovptviou pe EKA 10
03 15*, eruPePfalwvetal n opdN KATAXWPLON TOUG UE TIG LOLOTNTEG eTukvduvoTnTag HP3 & HP12, og OAgg
TG ouvOnkeg mou efetdotnkav. H okdvn enefepyooiag aspiwv-2 moprnyoye eVdAekta agpla e TNV
npooBnkn OAwv Twv aviidpaotnpiwv Kot o pubudg ékhuong aeplou TG mpwrteg 7 h édtaoce ta 8,3
L/(kg-h) pe to H,0, ta 10 L/(kg-h) pe to HCl, 2 L/(kg-h) pe to CH3COOH kat ta 15,5 L/(kg-h) pe to NaOH
oe Bepuokpaoia meplBAaAAovTog. JUVENWC, N okovn enefepyaciag aepiwv pe EKA 10 03 23*, ouvbdéetal
pe TNV HP3 yla Tig mpoavadepopeveg ouvOnkes. TiG amaltioelg tng vopobeoiog wg mpog tv HP3
LKAVOTIOLEL N oKdVN enefepyaoiag aspiwv-2 (GER = 1L/(kg-h), pe H20 otoug 20 °C kat mapoucio %LEL). Ta
Eadplopoata amd tn Oepuikn mapaywyrn alouptviou-1 KOVOToloUV TIG QMOLTHOELS TG VopoBeoiag wg
npog v HP12, kaBwg mapoucia StaAvpatog HCI otoug 20 °C ekAUovtal ToELKA aEpLa.

AnoBAnta and povadeg emefepyaoiog anoBARTWY: Ta ONUAVIIKOTEPA EUPHHATA TWV AMOBANTWY TOU

OUYKEKPLUEVOU KAASOU W¢ Ttpog TNV autoBépuavon adopolv otnv Enpn Adomn BloAoyikol kabaplopou,
NG omoiag to amotéleopa Ntav Betiko kal to Refuse Derived Fuel-1 oto omoio mapoatnpnbnke €vtovn
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e€wBepun avtidpaon. Avadopikd pe to RDF-1 n ékAuon Bepuokpaciag nTav toco €vtovn mou avénoce
Kol tn Oepuokpacia Tou ¢oUpvou. IXETIKA HE Ta £KALovIa aépla, Ta amoPAnta mou xpnlouv
oxoAlaopol adopolv ota amopAnta moAuoupebavng kat tnv Tédpa muBuéva. Ta amoPAnta
moAuoupeBavng Kat n téppa nubuéva avtdpouv pe ta StaAvpata HCl, CH;COOH & NaOH mapdayovtag
eVdAeKTA aEpLa. ZUVEMWG, yia Ta Suo amoPfAnta eruBefalwvetat n 0pBOTNTA TNG KATOUXWPLONG TOUG UE
v Woétnta HP3 yia tig mpoavadepbeioeg ouvOnkeg, Xwpig WoTOCO VA LKAVOTIOLOUVTAL OL ATIOLTOELS
™G Taglvopnong. Ta oteped amdPAnTa anod tnv ensfepyacia agpliwv avidpouv e ta Stalvpata ofEwy,
ekAbovtag meploocotepa amo 43 L aegpiov (aviyveuBnke CO,) ava kg amoBAntou. To vepd dev emibpa
BeTikA w¢ mpo¢ To €i60¢ TwV EKAUOUEVWY aEPiWY TIOU TAUTOTOLOUVTOL OTO TAQLOLO TNG CUYKEKPLUEVNG
gpyoaoiag.

AnoBAnTa and Lovadeg mapaywyng Tolyapwy: Ta sUPAUATA TWV ANOTEAECUATWY TWV AKATAAANAWY

Tolyapwv eivat oAU onuavtikad kabwg anodeixbnke 6tL cuvS£ovtal Kat e TIG Suo emKLvduvoTNnTeG. To
QMOTEAECUA TNG aUTOBEppavong NTav BeTIKO Kal yla To SU0 aKATAAANAQ TOlyApa TOU £EETAOTNKAV.
ErmutAéov, ta akoTAANAa Ttolydpa ylo KatovaAwon-1 ovtédpacav e TNV MPooOAKN OAWV Twv
avTLdpaotnpiwv Kot otoug U0 KUKAOUG TELPOUATWY, £KAUOVTOC aépla Tou oxXnUaTilouv gUdAEKTN
atuoodatpa (mapouvaia % LEL), CO kat CO,. H mpocBrkn vepol €5woe cuvoAka mavw armo 50 L agpiou
ava kg amoPAntou kot ot Sduo Bepuokpaocieg, ald n Topaywyn aeplov oe Beppokpaocia
nieptBarlovrog Eekivnoe petd amo 101 wpeg. Me OAa T avTLSPAOTAPLA EKTOC TOU vepoU, 0 pubuog
€kAuong aepiov umepPaivel to 1 L agpiov ava kg amoBAntou tnv mpwtn wpa tng avtidpaong. Katda
OUVETTELA TO amoPBANTo 0pBad Kataywpeital wg HP3- Adyw autoBéppavong kat HP12.

AnoBAnta and undAoineg Blopnyavieg: Ta supnuata Twv amoPANTwyv Twv UToAolmwy KAadwv Sev

aflohoyoUvtol W ONUAVTIKA oto TAaiolo tng mapovoag SiatplBrg. Efaipeon amoteholv Ta
amoteAéopata TG MTAUevnG tédpag, Kabweg pe tnv mpoobnkn dtaAlvpdatwv HCl & NaOH ekAUOnkav
TOEIKA KoL eVpAekTa agpla. Q¢ ek ToUTOU, N MTAUEVN TEPpa cuvdEetal He TIg dLotnTeg HP3 kot HP12
XWPLG WOoTACOo VO LKAVOTIOLOUVTAL Ol AmolLTHoelg Taflvopunong Ue Baon tn vopoBeoia. IXETIKA HE TO
{UMWOLHO KAQOUO aOTIKWV omofAnTwy, mopatnpibnke OtL katd tn SOKA NG autoBéppavong
TLAPOUCLAOTNKE CUCCWPEUON BepUOTNTAG, XWPIE WOTOCO VA LKAVOTIOLOUVTOL TA KPLTAPLA TAELVONONG.
Eniong, atilel va onpelwBel 6tL to amoPAnTo avtédpace pe TNV TPoadnkn AWV Twv avTLSpaotnplwv Kal
otouc 8U0 KUKAOUG TIELpaATWY, EKAUOVTAC aépla Tou mapouctdlouv eUdAskTn atpoodalpa kot CO,.
Qotoo0o, povo pe tv mpocBnkn HCl o puBbudg ékhuong aeplou umepPaivel to 1 L agpiou ava kg
aroPBAATOU TNV MPWTN WPA TNG avtidpaong. Katd ocuvémnela to FORBI cuvbéetal pe tnv 16otnta HP3,
XWPLG WoTOCOo VA LKAVOTIOLOUVTAL OL OMALTHOELG TafVONoNG e Bdaon tn vopoBeoia. TEAOG, N mpoodrkn
Stadupatwy HCl & CH3COOH enidpaoce ota anopAnta XpwHATWY Kal BEPVIKIWY 0TO SeUTEPO KUKAO TOU
TELPAPOTOC, eKAUOVTOC aépla Tou oxnuatifouv sUdAektn atpoodatlpa. Kotd cuvenelo to anopAnta
XPWHATWY Kol Bepvikiwv ocuvdéovtal pe tnv WBotnta HP3, xwpi¢ wotdéco va LKovomolouvtal oL
QTALTAOELG TAELVOUNONG e Bdon tn vopobeoia.
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Ke@aAaio 8. [IpoTACELS Y LEAAOVTIKN EpEVLVA

210 Tapdv KedAAalo, SLATUTWVOVTAL TIPOTACELG HEANOVTIKNG £pEUVOC yla TNV aflomoinon Twv CUUTEPA-

OMATWV TNG Tapoloag SaTpPAC KabBwe Kal ylwa TNV Tepetaipw avamtuén tng pebBodoloylag mou

avarntuxBnke. EldIkdTEPA TpOTELVOVTAL:

Edappoyn tng pebodoroyiag eAéyxou emikivduvotntag os MOAAAMAG Selypata anofAntwy Tng dlag
npoéleuong Katl tou iSlou EKA, wote va mapayxBolv neplocdtepa amoteAéopata Kal va urtoBAnBolv
0€ OTATLOTIKN ene€epyaoia, PUe OKOMO TNV TLO OAOKANPWHEVN TIPOCEYYLON TNG EMIKLVOUVOTNTAC TOU
kaBe efandlou kwbikou EKA. Ikomog autng tng HEALETNG Ba pmopoloe va gival n avamtuén
KAToLlou PovTtéAou mou Ba mpoPAEnel tn cupnepidopd Twv amoPAfTwWY avaloya Ue Tn olOTACH
Toug, Aappavovtag Kplowwoug Oelkteg m.x. meplektikOTNTA Beiou Kal Umapén couldldiwv tou
olénpou.

Edapuoyn tne mpotewvopevng pebodoloyiag eAéyyou emikivduvotntog o OAa Ta amoBAnto tou
EupwrnaikoU KatoAdoyou AMOBAATWY TOU £XOUV KOTOXWPLOTEL HE QmOAUTN KaTaxwplon pn
eruklvdUvou, pe okomd va emPePolwBel mepapatikd n opbotnta Tng tafvopnong Twv
OUVKEKPLUEVWV PEUUATWV amtoBANTwV.

MeA£TN MapayOVTWY TIOU TIOAVWE EVEPYOTIOLOUV TO HNXOVIOUO auToBéppavonc, onmwg n umapén
pikpoBLakou doptiou og andopAnta vPNARC MePLeKTIKOTNTAG O Blopdla OMwWE Ta AKATAAANAO YL
KOTOVAAWGON Tolydpa, To (UMWOLUO KAAoUA aoTkwv amoBARTwy kal to refuse derived fuel, kaBwg
UTtopel va mepLéXel UTIOAEPpaTA TPOdiHwy. EMUITAEOV, GNUAVTIK KPIVETAL N TEPALTEPW UEAETN TWV
ouvOnkwv amoBAKELONE TWV aUTOBEPUALVOUEVWY OTOPAATWY, HE OKOMO VA QAMOTPAoUV
dawopeva autavapAeing.

Avadoplkd pe TNV avtidpacluotnta, enopevo Pripa Ba unopouaoe va sival o EAeyxog cupBatdtnTag

HeTafl SLadOoPETIKWY PEVPATWY aToBARTWY, TTPOCOUOLAIOVTAS TIG TIPOYHATIKEG CUVONKEC TTOU aUTA
pmopel va Bpebouv.
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