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NMPOAOIOZ
H mopovca dumhopatikn epyacio pod avatédnke katd to axadnuaikod £tog 2014 - 2014 ko
npaypoatoromOnke otn Movdoa Ilepipariovrikng Emomung kot TexvoAoyiag e oyoAng
Xnuikov Mnyovikdv tov EOvikov Metodfrov [Tovteyveiov, pe emPAémovca kabnyntpio tnv
rkupia Aoilidov Mapia.
YuyKekpévVa, dlepevvninke n epapproyn e nebddov g ENPOVONG TPOSOAEYUEVOV GTNV
YN oKlaK®OV ProamofAntmv e to cvotnua Efpoavong Proarofintov GAIA.

EYXAPIZTIEZ

Me a@opun TV 0OAOKANP®OT NG Tapovoag £pevvas, o nBsha va evyoplotiowm Bepud v
kanyntpa tov E.MLIL. Aoilidov Mopia yio tnv gukoipio Tov pov £dmce va LEAETNO® £val
TG0 £VOL0PEPOV BELLO, TTOV EYEL AUEST) GYECT LLE TOL TPOPANLOTO TTOV TAAALTOPOVV T1 GLYYPOVI
Kowamvio Kot Yo T HOVOOIKT EVKOLPI0 TOV HOL €0MGE VO TPOYUOTOTO|CM TNV TOPOVGH
SUMA®ULOTIKY £PYOGI0 OTIC EYKATACTAGELS VOGS OO TOL TANPESTEPA EPYUCSTIPLN TNG LYOANG LLOG.
Eniong, 6a n6eha va gvyapiotom Beppd tov Ap. Zonpdmovio AyyeAo Yo TNV EUTIGTOGVVY,
NV VTOoTNPIEN] TOV KOl TOV TPOCIOPICUO €VOG TG0 mpwTdTLVIoL Bépatog. H efapetikn
oLVEPYOGIO TTOV EYOUE, O TOADTIHOG ¥POVOG TTOL LoV d1Ebeoe, N kaBodrynon kot 1 GLUPOAN
TOV NtV £va TPOG £Vl AKPMOS KABOPIGTIKE Y10l TNV EMLTLYN OAOKAN PG TNG £PEVVAG,.

Oeppég elvar o1 evyapiotieg, emmAéov, yia v vEevduvn ToL Epyactnpiov Tov omoiov giya TV
toym va eiponr pérog, T'éMrtoo Nofdkofirg, yuu v koA ¢ dubeon ko v Opeln va
Bonbnoet oe omoladnmote oadikacia g {nmoa. H copfoin g fMtav kabopiotikn otnv
OAOKANPOGT TG SUTAMUATIKNG EPYOUGTOG.

[ToAd onpavtikdg TapdyovTog Yo Ty Ko mopeio TG TEPOUATIKNG dtadikaciag amoTéAece M
oLVVASEAPIKOTNTO Kot 1 0140eon OAV TV VTOAOIT®V HEADV TOL gpyactnpiov. Oa MOeia,
Aowmov, mEPA amd TIG EEXWPIOTEG ELVYOPIOTIEG, VO T® VO HEYOAO ELYOPIOTO GE OAO TO
TPOGMTIKO TOL EPYAGTNPIOV Y10 TNV APLGTN GLVEPYAUGIN TOV ELYOLLLE.

TéAOg, TO TOAVTYOTEPO «EVYAPLOTO» OVIKEL GTNV OLKOYEVELD OV Yl TNV OTOPELUAAN

CLUTOPACTOCT KOl VITOGTHPIEN TOV LoV £JEIEE KATA TN SLAPKELL TOV YPOVOV.




NMEPIAHYH
H napodoa duthopatikny epyacio £xetl Titho «Atepedhvnomn e amdS0oNS TG OTOKEVIPOUEVTG
Enpavong oc nebodov mpoemesepyaciag yia 1 peiwon g pnalog tov BroomofAntov Kot tnv
TAPUY®YN TPOTOVI®MV TPOooTEUEVNC aiog». XTOY0g TG eivan 1 HEAETN NG EPUPUOYNS TNG
depyaciog g ENPavonS o€ TPOSOAEYUEVA GTNV TTNYN OKLoKE BloamdPAnTa, Yo TNV 0VAKTH O™
Bropdloc.
To mpdTO KePAAN0 amoTerel pia eloaymyn oto BEpa TG dayeiplong tov ProamoPAntwy, Kotd
Vv omoia wapatibevtal o1 vopobeoieg oe Evpomaikd kot EOvikd eninedo mov pog enttpémovv
™ Swyeipon Tov ProamofAntov oe opiopéva miaiote. Ev cvveyeia, avalvovtor ot pébodot
dwxeiptong ProamofAntmv mov €xovv avamtuybel avd ta xpovia pe Eueacn otig nebddovg
oLALOYT G avTmv. TéAog, yivetal avaivon Tov nefddmv eneéepyociog TV 6TEPEDY OmOPANTOV
GLYKOATOAEYOUEVOV TOV BactkdV HeBOd®V, ONAad TV Beplikdv, TV PLOAOYIKOV Kol TOV
unyavikov, copurepthapfovopévou kot tov X Y. T.A. Enuaviikn avoeopd £yive, exiong, oTic
pueBOdoLg ENPAVONG KoL GTOVG TOTOVS ENPAVINPOV TOV VGIGTOVTOL KOl YPNGLULOTOI0VVTOL
TOYKOG MG,
270 0€0TEPO KEPAAMLO, AVAPEPOVTOL APYIKE T OTLLOYPOPIKA YOUPOUKTNPLOTIKA TV ANU®V TOV
GLUUETELYOV GTNV £pEVVA. XTI GUVEXELD, YIVETAL 0VOGKOTNOT) KO KAToypor| TG nebodoroyiog
OV OKOAOVONONKE EVOD TPOYLOTOTOEITOL PO EIGAYMYT] GTO TEWPAUATIKO LEPOS TNG TAPOVGAG
épevvag. Ieprypagpetor n pébodog Enpavong mov axkorovnOnke, avardeton AeTTOUEP®OS M
peBodoroyia OV EQUPUOCTNKE LLE TO AVTIGTOLYO TEPAUATIKA TPOTOKOAAN KoL TEPTYPAPOVTOL
ol TEPUNOTIKEG daTdEels mov ypnoipwonomdnkay, kabmg Kot ot pébodor aviivong twv
(QULGIKOYTLUK®OV TOPAUETP®V TOL HEAETONKAY.
210 1piT0 KEPAAOLO, TOPOVGLALOVTOL AVAAVTIKA LE TN LOPOT| TIVAK®OV Kol OL0YPOUUATOV T
TEPAUATIKGE OTOTEAEGLOTO TOV GLAAEEALLE KO YIVETOL O GYOALOGLOG TOVG.
210 TETAPTO KEQAAOLO, 0KOAOVOEL 1 GUYKPION TOV OMOTEAECUATOV TNG OTOKEVIPOUEVNS
ENPOVONG LE TNV OIKLOKT ENPOVOT).
KoataAnyovtog, 6To TEUNTO KEQAAOLO AVAPEPOVTOL TOL CLUTEPAGILATO TTOV TPOEKLY OV ATO TNV

ev Ay €pguva.




SUMMARY
This thesis is entitled "Investigation of the performance of decentralized drying as a
pretreatment method for reducing the mass of biowaste and producing value-added products.”
The aim of this thesis is to study the effectiveness of the drying process of source separated
household biowaste for the recovery of added value biomass.
The first chapter is an introduction to the subject of biowaste management, in which the
legislation at European and national level is listed in order to allow us to manage biowaste in
certain contexts. Afterwards, the developed methods of biowaste management over the years
and the existing collection methods are detailed described. Finally, solid waste treatment
methods are analyzed among the basic methods, namely thermal, biological and mechanical,
including landfill. Significant reference takes place about the drying processes and types of
dryers, which have been developed and used worldwide.
In the second chapter of this thesis, the demographic characteristics of the municipalities which
participated in the survey are recorded. That follows the review and the record of the
experimental procedure and an introduction to the experimental part of this investigation. The
Drying method used and the methodology which applied to the experimental protocols is
analyzed in detail but also the experimental devices, which were used, and the methods of
analysis of physicochemical parameters, which were studied are presented.
The third chapter describes the form of tables and diagrams of the experimental results that
were gathered while in the fourth chapter, the comparison of the results of decentralized drying
compared to the domestic drying is conducted.

Finally, the fifth chapter presents the conclusions reached by this investigation.
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KEOAANAIO 1. OEQPHTIKO MEPOZX
1.1 Elcaywyn

H dwyeipion tov Proomopfintov amotelel (nmuo wwalovong onuosciog 66OV agopd otV
OELPOPIKN Olayeiplon Twv otepe®v amoPfAitwv 1000 otnv EALGd0 660 kol o€ ToyKOGUL0
eninedo. Baown mpoindOeon mote vao emtevyBovv ot otdyor ¢ Evpomaikng aAAid wot
EXMnvucng NopoBeoiag givar 1 otadiaxn Bertioon g dtayeipiong anmofANTov HEcm evOg VEOL
Amod0TIKOTEPOV  TPOCAVATOAIGHOD. Ot véol OTOYOl  EMKEVIPOVOVTOL KLPIOG OtV
nepPoriroviikn mpootacia, T Peitioon g mowdtntag (ong kot ™ Plocudtro TV
TEYVOAOYLDV OV TPOTEIVOVTAL.
H mapoyoyn oanofAntov onoteiel avamd@evKTo oTotyeio tng kadnuepvotntog OA®V TV
noMtov. H avBpomivn dpactnplotnta mpodmodETel T ypnomn Tpoidovimy Kol GUVETAYETAL TV
Topay®yn omoPfANTOV 0Tav avTd ££AVIANGOLY ToV KUKAO (onNg Tovg. 61060, TO OTL OVTA
YOVOLV TNV QUEGT] YPNCILOTNTA TOVS dE ONULALVEL OTL O1 PLGIKOT TOPOL, 1) EVEPYELD KOL 1) EpYOTTQ
OV OOLTHONKAV TPOKEUEVOL Vo, TopayOel TO EKACTOTE TTPOIOV dEV YPNOIUEHOVV TAEOV.
Qg gk TOVTOV, 1M 6GO TO dLVATOV aElPopIK a&lomoinomn Kot dayeipion TOpwV ToL Ppickovtal
CLUTVKVOUEVOL 6T amOPANnTa amotelel ) Pacikn amaitnon ¢ EMOTHUNG TG Olaeiplong
TOV omoPATOV 1 0Tol0l EMOIDOKEL:
& Tnv TpoAnyn ¢ mopay®yns Kot Kot €TEKTAOT TN Hel®oT TG TOGOTNTAG TOL TPEMEL VoL
oLAAeyDel kon va emeEepyaoTel.
Ty avnon g emavoypnoLOTOiNong, AVOKOKA®MONG Kol OVAKTNONG LAKGOV 1/Kot
EVEPYELOG.

Tn dpaoctikn peiwon Tov BloamofANTOV TOV KOTAANYOLV GE YMDPOLS VYELOVOULKNG TOPTS.
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poAny

Enmavaypnouonoinocn

Awdypappa 1: Mopopida wepdpynong Tov amofiirov facs g Oonyiog 2008/98/EK
(XpnpotodoTnon £Pyv VITOSOPM®OV OLYEIPLONS UGTIKAOV amofAnTOY, 2012)

O pdrhog TOL PNYOVIKOV, AOUTOV, GTOV GLYKEKPIUEVO KAGOO givor moAlomddg. Kot v va

pumopécel v’ avtameSéAfel emde otic amoutnoelg Tov Oecpucod mhoiciov oAAG Kot NG

Kowvotopiog mov avalntd o KAAJOG, OMOITEITOL TPMTOPYIKG 1 TANPNG KOTOVONGT TOV

OVTIKEYUEVOL AL KoL 1) SIOPKNG EVAGYOANGCT TOV LE KOVOTOUES TEXVOLOYIES.

Otav avagepopacte oto froandPAnto, evvoovue Ta andPANTA TPOOOV, TPOPINOY, KNTOV Kot

TOPATANGLO ATOBANTO TOV TPOKVTTOVY OO OIKIES, EUTOPIKES dPACTNPLOTNTES KO VINPECIES

OGS KO EYKATOCTAGELS TOPAYWDYNG Kol ENEEEPYAGIOS TPOPIL®V.

Mivakag 1: Katnyopromoinen Broamopiitov (Macciomoviog, 2012)

OIKTAKA BIOAIIOBAHTA

EMITIOPIKA BIOAIIOBAHTA

BIOMHXANIKA
BIOAIIOBAHTA

® Anopinta tpo@av:
Xpnopomomuéva 1 pn
YPNGLOTOUNUEVO, TPOPULOL.

® Andépinta kKNmov-
apacivov: Yroleipportao

BAdoTnomng Kotd

AnépinTa amo TIS TOPIKAT®
ONLAOES OPUOTNPLOTHTMV:

® Emyeipnoeic Aavikng Ko

YOVOPIKNG

® Awdpopes epumopikég

EMLYEPNOELG
Eotiaon-Awaokédaon

Exnaidevon

Buoanépinta mov mpoépyovran
ané fropnyavieg TpoPip®v Kot
TOTAOV:

® Eykotoaotdoelg enelepyaciog

QPOVTMOV KOl AOYOVIKOV
® Eykatoaotdoelg enelepyaciog
KPEATOG KOl OALELLATOV

® Aowég eYKOTOOTAGELS
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GLVINPNOT TOV YDOPOV

TPOGiIvoL.

® ['pageia kot vnpecieg

® Yyeio ko Kowovikn Mépyva

eneCepyaciog TpoPitmy

INUovTIKG TANpogopia Yoo To puNyovikd dtayeipiong ProamofAntov TEPOV TG AVOAVTIKNG

tagwvounong ovtov amotelel 1o péyebog Tng maPOyWYNS TOLG. XTov aKOAovOO mivaka,

napatibevtal oToyeio Tov aPopovV otV Tapaymyn ProarofAntwv oty EAAGSa yia to £tog

2011.
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Aomkd AmofinTa

l

(oot |

4

Buoamaphna 65%
Cuaakd BioamapAnta 86% BioamoBAra and cmopuEg Buoancihra
BpaotnpLoTnTE Ko UNNPETiES Blopn xaviwv tpodipwy
13% 1%
™ ™
AmdBhnra tpodww EmugelpriceL ALavikrg kal Napaywywkn Siabwaoia
KL Tpodipwy 76% Yovbpukric 23% GpoUTWY KoL Aoyavikiv
J ] -
o a 1 -\
- AmofAnTa knimou kot AhAeC Eumopikig
mipkou 24% enyelprioelg 20% Napaywywr] Sabwacia
J
/ KpéoToc 9%
4 1
Eoticon km Saokebaor
> |
\ 26% ) Napoywywn Sobwooio
) . Tpodijwy 39%
F
> Exmaibevan 8%
L F
Ouaokol Tomou 43%
Mpodein kol unnpeoise 8%
YyELD KO KOLVWVILER PEpLIVE
15%

Adypappa 2:Katnyopieg mpoéhevong tov froaropiirov (EIIITEPAA, 2012)

EmumAéov, kabopiotikn eivar n yvoon tng vopobesiog oe Evpomaikd adld kot o EOvikod

eMinedo MOV TANIGIOVEL TN Jaxeipion TV amofAitwv. Avt) mapatifetor otov akdAovbo

Tivako:
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Mivokag 2: Nopo0etiké mhaiclo oyeTika pe ™ owycipion Tov froamofpintov etnv EALGSC kot

Evporaixng
NopoOeoia
Odnyia 98/2008/EK yu to
andpAnta
Odnyia 2008/99/EK oyetikd
LLE TNV TPOGTAGIO TOV
TePPAAALOVTOC  HEC®  TOL

TOWVIKOU OIKALOV.

Odnyia  91/156/EK  mepl

oTEPEMV OMOPANTOV.

Odnyia 1999/31/EK  mepl
VYELOVOLKNG TOPNG
amofAnTV.
Odnyia 75/442/EK, 6mwg
TpomomomOnke  pe TNV
91/156/EK.

v EE (ENITEPAA, 2012)

EOvikn NopoOeoia

NOMOZ 4042 (®EK A'
24/13-02-2012) IMowikn
Tpoctacio OV
neplpdAroviog - ITiaicio
TOPOYOYNG Kot Oloyeiptong

amoPANToV.

KYA 114218/1997 (®EK
1016B/17.11.97),
Koatdption mloiciov
[Tpodiaypa@dv Kol YEVIKOV
TPOYPOUUATOV  OloXEIPLoNG

GTEPEDV ATOPANTOV.

KYA
(DEK

29407/3508/2002
1572B/16.12.02),
Métpa kot 6pot yuou TV
VYEIOVOUIKY]  TOQY,  TOV
amoPANT®V

KYA 50910/2727/2003
(PEK 1909B/22.12.2003),

Métpa kot Opor vy 1

Emonpavoeig

(Evapuovion pe v Oonyia
2008/99/EK xou v Odnyia
2008/98/EK.) XOppwvo pe
t0 apBpo 41: 'Emg 10 2015,
TO  TMOGOGTO  Y®PLOTNG
GVAAOYNG TV PloloyiKodv
amoPAnTev  mpémel  va
avéDeL, kat' eEAdIoTOV, GTO
5% tov cvvolikoy Bdépovg
TV BroAoyikdv amofAntov

éog 10 2020,

Kol !

Kot
elMdyotov, oto 10% tov

GUVOALKOU TV

Bapovg
Broroywmv amofAntov.

Evoopdtoon tov yevikov

Katevhhvoemv Ko
TPOSLOLY POPOV ™me
75/442/EK  mepl otepedv
amofAnTwv, OT™G
tpomomomOnke  omd NV
91/156/EK.

Oféomon GTOYOV Yo

enelepyacio mpv TV TOON
Kol pelwon NG mMocoTNTOS
tov BAA mov odnyeitar yuo
Taon.

Evopuévion  ebvikov

pe
EVPOTAIKO dlKOO

e ebviko eminedo pe v ev
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Odnyio 2008/VEK, oyetikd
ue OAOKANpOUEVN
TPOANYT Ko EAEYXO TNG

pOmavonge.

mv

1774/2002/EK, vy 1oV

kaBopiopd  VYEIOVOK®DV
KOVOVOV  OYETIKOL HE TO

Lok vTomPoidVTO OV dEV

npoopilovton o
KaToOvaAwon — omd  TOoV
avOpwmo.

Awyeipion 2TEPEDV

Amopftov. EBvikog kot
[Tepipepelaxods Zyedt0o1OC

Awayeipionc.

KYA 22912/1117 (®EK
759B/06.06.05) Métpo ko
Opot Yoo TNV TPOANY™ Ko

oV TEPLOPICUO ™mg
pOTOVONG OV
neparAioviog  amd TNV
ATOTEPPOOT TV
amofAnTov.

1A 211/2006 (DEK
211A/05.06.06),
SOUTANPOUOTIKE, pétpa
extéheonc tov Kavoviopon
1774/2002/EK tov

Evpomnaikod KowofovAiiov
Kol Tov ZupPoviiov ™ 3n¢
Oxtofpiov 2002 Y TOV
KaBoplopd  VYELOVOLUK®V

KOVOVOV  CYETIKO pPE TO

My KYA evoopatmdnke

n

75/442/EK, OmMG
Tpomomombnke  pe NV
91/156/EK 0étovtag
QVGTNPOTEPES

KateLhvvoelg, PETpa, Gpovg
Kol O10OIKOGIES Yo
OTEPEDV

mv  Olayeiplon

amoPANTOV KOl  ElONYyOYE
TOVG

EVPOTOIKOVS GTOYOLS KO

apyés otV NG
GTPOTNYIKY|
dwoyeiptonge.
Evappovion  eBvikov e

EVPOTATKO dlKO10.

Evoopdtoon ebvucod pe
guponaikd dikoo To IIA
GUUTANPAOVETOL KOl UE TIG
gyKvKAiovg Omwg
TOPOVGLAGTIKAV  OVOTEP.
Aivovtal TpodlaypopEg yio
EYKOTAOTAGELS

Mmoo potomoinong Ko
avaepofog YDVELGNG

(mopackevng  Proagpiov),
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Kavoviopog 1069/2009/EK,
TEPL VYELOVOUIKDOV KOVOV®OV
vy (ol vToTpoiovTa Ko
TOPAY@Y0 TPOIOVTO TOL OEV
npoopilovio Y

KatovaAwon — omd  ToV

dvBpomo - Katdpynorn tov
kavoviopob  (EK)  apib.
1774/2002 (xoavoviopdg yo

T {oikd vronpoidvta).

Koavoviopdc 142/2011/EK,

Yoo TNV €QOPUOYT,  TOL

kavoviopov  (EK)

1069/2009 tov Evponaikon

apf.

KowoPovAiov kot 1OV

Yvppoviiov mept
VYELOVOUIK®V KOVOVOV Y10
Cokd

vrompoidvta Kol

TOPAY®YO TPOIOVTA TTOL OEV

npoopilovton o
Katavéiwon — amd 1oV
avBpwmo.

Odnyia 2000/76/EK, yio v
ATOTEPPOGCT TV

amoPANT®V.

Lok vrompoidvTa ToLv deV

wpoopiloviat Yo
KaToOvaAwon — omd  Tov
avOpwmo.

KYA 22912/1117 (®EK
759B/06.06.05) Métpa kot
Opot ywo. TNV TPOANYM Kot
OV

TEPLOPIOUO ™mg

a0€1000TNoN Ko

opbn
Aertovpyia. Emiong, yiveton
Ko TpocEyyon yio B€omion
Kpumpiov 0PYAVIK®OV

Mmocpdtov  amd  LAKA
QLTOV TOV KOTNYOPLADV.

Néo ouvekTikd Kol GLVOAMKO
mAaiclo KOWOTIK®V
VYELOVOLK®V KOVOVOV Y10,

TN GLAAOYN, TN UETOPOPA,

OV XEPIoNO, OV
LETOCYNLOTIGUO, ™
petamoinon, mv
amofnkevon, T dudbeon

otV ayopd, tn dtovoun,
xpion M ™y amoéppyn TV
COK®OV VTOTPOIOVIMV.

Oféomon KavoOvemv Yo TN
dwyeipion o NOYY
VIOTPOIOVTMV, TNV emiTELEN
TV oTOY®V

Kavoviopov 1069/2009/EK

TO0V

Kot T Prooyn  ypnon
LoDV VAK®V, 0AAG KoL TN
dlatnpnon vVYNAOD
EMMESOL  TPOGTOGIOG  TNG
onuoctag vyeiog Kot vyeiog
tov (dov otV EE.

Evopuévion  eBvikod pe

EVPOTAIKO diKO10.
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Odnyla 2006/799/EK, mepti
kafopiopov
avabeopnuévov
OIKOAOYIKAOV KplTnpiov Kot

TOV OCYETIKOV OTOLTGEDV

a&loAdynong Ko
eCaxpifoong  ywo Vv
amovVoun KOLVOTIKOU

OWKOAOYIKOD GNUOTOG GE

BeAtiwTtikd eddpovc.

Odnyia 2007/64/EK, mepi
Kkafopiopov
avabeopnuévov
OKOAOYIKAV KplTnpiov Kot

TOV GYETIKOV OTOLTI|GEDV

a&loAdynong Kot
eCaxpifpoong ywu MV
OTOVoUN KOLVOTIKOD

OKOAOYIKOD  GNUATOS OF

KOAMEPYNTIKA HEGAL.

Odnyia

pOTTALVOTNG
nepPaAlovTog
OTOTEQPPMOT

amoPfAT@V.

ortd

TOV
™mv

TV

28/2009/EK, Noépoc 3468/2006 (OEK Evooudtoon

Me 11 odnyleg avtéc sivor
copng 1M mpombnon
xpMong

VMK®V ul

me
OVOVEDC LMV

Ko n
OVOKOKAMOT) OPYOVIKTG
VNG TpoepyOLEVIG

GLYKEVTIPOON i

and
Ko
eneEepyacia anofARTOV, G
oupuPoin

glaylotomoinon TV TPOG

omv

TEMKY  O1dbeomn  oTEPEDMV
atoftwv  oe  ebvikd
enimedo axoun dev €yovv
EVOPLOVIOTEL.

Me 11 0dmyiec avtéc eivon
copng M mpombnon g
xpfiong

VMK®OV n/

OVOVEDG LDV

Ko n
OVOKUKAMOT) OPYOVIKTG
TPOEPYOLEVNG

CLYKEVTPMON Ll

VANG anod
Ko

eneEepyacia amofAntov, g

cuupon oV
EAOYIOTOTOINGT TOV TPOG
TEMKY]  duabeon  otEPEDV
oamofpAMtov  oe  gBviko

eMimedo axoun doegv &yovv

EVOPUOVIOTEL.

mge
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OYETIKA HE TNV TPomOnom

™G XPNONG EVEPYELNS OO

OVOVEDGLESG TTNYEG

129A/27.06.06) TTapaywyn
Hlektpucng Evépyelag amod
Avaveboeg  IInyée &

Svumopaywyn Hiexktpiopon

EVPOTOIKNG oV €BVIKN
vopoBeoia. TiBevtar otodyOL
o€ ebvikod eMinedo

SLUTEPTAOUPAVOVTOG Kot TO

& Ogpuéommrag  Yyning Proamdpfinta 0
Amddoong, (tpomomombnke  avove®OIUN mmyn
armd6 tovg N.3734/2009, evépyswng, oto €LPHTEPO
N.3851/2010, N.3889/2010. mhaicio tng Propdloc.

Qo1660, dev gival duvatdv va TapaAneOel n GLYKPOTNUEVN 1EPAPYNON TNG dlayEiplong TV
OTOPPULUATOV TPOKEUEVOL VO EMLTEVYHOVV KATA GELPA TPOTEPULOTNTAS O GTOHYOL OTWS AVTOT

&xovv tebet amd v Evponaixn vopobeoio.

1.2 MéEBobol 6iaxeipiong ProarmoPArTwv

H avénon tov mtopoaydpevov amopplldtov 6To PEYAAN AoTIKO KEVTPA 0ALL Kol 6TIG KaBapd
exPlounyaviopéves meploxés, TG teEAgvTaieg deKOETiEG, 00NYNCE GTN OAOEVA QLEAVOLEVT
avdykn opydvoong g dwyeipong kot enelepyaciog tov anofintov. Xty EAAGSa, Aoym
TOMTIKQOV GLUYKLPL®V, N Topéppacn g molteiog Eekivnoe LOAMG amd o PEGO TG SEKOETIOG
oV 60 K1 dpyloe va Pertiotomoteitar ) dpdon tg. 26TOGO, PEYPL KOl CUEPO. 1 KPOTIKT KOL 1)
onpotikn mapépupaoct yapoktnpiletor and EALeYN caEods EMOPUONG AAAL KoL EAAEYNG TNG
gvooONTOTOINONG TNG KOWNG YVOUNS 08 BEHOTA TTOL APOPOLY TNV TTEPPAALOVTIKY GLVEIONOT).
I'evikd, n oAoxAnpopévn dlayeipion ProamofAntov oxetileTon L TIG TAPAKAT® EVEPYELES

OT®G OTEC TaPoVS1AlovTal aKoAoVH®G.
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Hopaywyn

IIpocwpwvn
amofnKevon

Metagpopa-
Metapoptwon

Enegepyaocia

Tehum
AwdBeon

Awdypappa 3: Ta kuprotepa 6Tdowa ToV KOKLOL drayeipiong (Pereokovpa Xp., 2004)

Me m Bonfeua, tov emrtaydv g Evponaikng vopobesiog, tov pécwv kot e Tevoyvmaiog
7OV O TIBEVTOL EMOIDKETAL 1] COGTY| SLUYEIPION TOV ACTIKAOV OTOPANTOV.

ENUOVTIKEG OPAGELS GTOV TOUEN OVTOV £X0VV aVOTTUEEL averTVYIEVA KpaTn TG Evpomaikng
‘Evoonc émoc n Zoundia, n Aavia, n T'epuavia kor n Avotpia, kabdc kor ot Hvopéveg
[ToMteieg Apepkng. 201660, o8 YOPES, OTOL N TANBVoUIKY avEnon eival Katagavig, OTwg
etvar ) Kiva ko 1 Ivoia vépyet peydAn advvapio Tov apyodv v’ oavTLETOTICOVY TIG 0A0EVaL
ALEOVOLEVEG OVAYKEG.

Y10 S1Gypappo wov akolovbel, Tapovotdloviol To GLGTHUATO JAYEIPIONG TOV OOTIKMOV

anoPAtOv Ommg avtd emikpotodv onuepo o moykoouo eminedo. (TWINNING LIGHT
PROJECT, 2012)
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Napaywyn AZA

Atooyn otnv Mnyn

SOppEkTa ASA

Mnxaviki Awadoyn

Xapti

L, MAaoTkd
Opyaviko Khdopa

(BLo)=ripavon

RDF
Métala Agutepoyeveg Kavolpo
FuaAi

Mnxavikh Alahoyn

Oepuikny emefepyaocia

AepdBia fi/kat AvaepoBia Enetepyaoia

Mapaywyr Blopdiac/Blokauoipou

Avdypappa 4:0roxinpopévny dwaysipion AXA (Agppatag, 2013)

AltaAoyn otnv Mnyn

H dwohoyn oty mnyn amotedel £va EVOAAAKTIKO KOU COUTANPOUATIKO GTAO10 GTN GUVOAIKT
dwxeipton TV omoPANTOV LE TO OMOl0 EmTLYYAVETOL T UEION TNG TOGOTNTOS TMOV
ATOPPIUUATOV TTOV 0dnyeital Yo Telkn didbeon. Ot mapdpetpol amd Tig omoieg e€aptdran 1

OOTEAECUATIKOTNTO Kot 1 Agttovpykdtnto evog mpoypdupatog Acll (Awokoyn oty IInyn)

sivo:

Opyavikd
M\aotikd
Xapti

Métara
TuoAl

SRF Aeutepoyevég
Kavowo

+ To £id0¢ kot 1 TosdTNTA TPOG SOV -AVAKOKAMGT VAIKOV

H moidtta t0v avaktdpevov vAKoV

+ + &

ACTIK®V amoPANTOV Tov epapuodlovion otny vd e&€taom meploym

H dwohoyn avt Ba mpémel va epapprootel o€ TEPIGGOTEPES TEPLOYES OTN YDPO LLOG YIOTL:

H dmapén ayopdv yio v anpoOcKonTn amoppdenon Toug

H gukoAlio vAomoinomng kot To KOGTOG GAA®MY EVOALIKTIKOV TEXVIKMV SoXEIPIong Tmv
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V' ZopPdairet oty avénon tov Babuod avakdikAmong TV VAK®V oV aroppimTovol.
v Eivor oopeovn pe tig emtayéc e E.E. (Evponoiky Evoon) mov agopodv 1
dwxeipton TV amoPfANTOV.

Av Kot TPOPAETETAL GTO GUVOAD TMOV TEPLPEPELNKDV CGYEOIOCUDY, 1| OOAOYY GTN TNYN TOL
0pYOVIKOD KAAGLOTOG OeV €YEl EPOPUOCTEL GE KAMOM OlYEPIOTIKY evOoTnTo. Oplopévol
opyaviopoi tomikfg avtodioiknong (O.T.A.) €yovv oavaAidfer mpmtoPfoviieg (mw.y. ONMOC
Elevoivag) mote va epappootel n S10Aoyn opyavikod KAACUATOS, LEGM TNG XPNOTG OKIOKMV
KAS®V KOUTooTomoinomng, eved optouévol PoXAA (m.y. EEAKA) epapuolovy mpoypaupata. yio
™V EEYOPIoTH GLAAOYN TOL £VTLTOL YOPTIOV. Xe KAOe mepinmTwon, N dtwhoyn otnv Tnyn Oa
npénel va enektabel ot xdpa g, kKabdg apevog pmopel vo GuUPAAEL onpavTIKA 6Ty ovénon
7oV BoBpov aVOKOKAMGON S TOV VMK®V, AQETEPOL EIVOL COUP®VT LE TIG YEVIKES KaTeELOHVELS TNG
E.E. yiu ™ Owyelpion tov amoppiupdrov. (EAAnviky Etapela Awyeipiong Aoctikaov
AmopAntov, 2012)
Me Bdon to Kpurfplo Tov TPOTOV GLAAOYNG amd TIG TNYEG TOPAY®YNG, TO cuoThuato Acll
dwakpivovtar ota €ENG:

» ZuAloyn pE KAS0LG
YvAAoyn TopTa-TOpTA
Kévtpa suiroyrg
Tpameleg avaxvkAmong
Kévtpa ayopdc vikadv

Kévtpa cuilhoyng vikov

YV V.V V V V

Yvvovacpd tov tapordve (Ntapakds, 2014)

ZuAAoyfi MHE TN HEBO6O «Mdpta-mopta»

XV mepinTmon €QApPUOYNG TNG TEXVIKNG OVTNG, Ol KATOIKOL TOToOETOOV GTNV TOPTA TOLS TO
TPOG AVAKTNOT VAKA TPOKOOOPIoUEVEG NUEPES, £TGT MOTE VO GLAAEYOOVV atd TO TPOSMOTKO
TOVG POPEN TTOV EYEL TNV ELOVVN V1oL TNV EPAPLLOYY| TOV TPOYPALLLATOG Kot Vo 0d1yndodv cTov
TEMKO XpNoT.

H ovAloyn tov viAkav yivetoaw cuvifog oe efdopadiaia 1 dekamevOnuepn Paon, kabaog n
OLYVN GLAAOYN KOl OTTOUAKPVVGT TOVG €VIGYVEL TO BabUd cuppetoyng Kol avTipnetonilel To
TPOPANUO TOV TEPLOPIGUEVOL YMDPOL TPOSOPIVNG amobrkevong Tov vAKov. Katd tnv
EPOPLLOYN TOV TPOYPAUUATOS amorteitan Tar VAIKA vo eivar daympiopéva. H gpapuoyn evodg

TETOLOL TTPOYPAULATOS TEPLapPavel picBmon Tpocwmikol, ayopd E0OMAMGLOV Kl e£00QAMON
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amofnkevtikov yopov. H mepoartépwm eneéepyacio tov cuAleyBEévtwv vAIKOV e€aptdTorl amod Tic
TPOSLOYPAPES TNG OYOPAS, TO OTALTOVIEVO KOGTOG Kol TOV Pabud mpoeneEepyasiog Tovg amd
Toug dovg toug Katoikovg. H ovAhoyn «mdpta-moptoyn mapovotdlel HeEYOADTEPO KOGTOG
Aertovpyiog amd dAra mpoypdupota Acll, givar Op®g MO OMOTEAECUATIK ®©OC TPOG TO
OTOTEAEGLLOL TTOV EMLTVYYAVETOLL.

H cviloyn tov owtokodv Broamofintov (BA) pe avtiyv ) pébodo yivetar cuvnbwg pe kdoovg,
odiKovg, de€apeve 1 oKOLTIS0PAYOLS ot omoiot Bpickovtol tomobeTnuévol evioc 1 ektdg TG
owiag. To péyeBog kar to €100¢ TV amobnkevTIKOV HEGOV TTotkidel kKABe popd ko eEapTdtan
oo T 1010{TEPA YOPAKTNPICTIKA TNG TEPOYNG, TOL TANOLGHOL NG, kabdg Kot TOV
KOW®MVIKOOIKOVOUIK®OV  dedopévav  evog Anuov. Emmdéov, o tOmoc tov k4dwv mov
y¥pnoonoovvton kdbe @opd eivar dueco e£apTOUEVOC amd TOV TOUO TOV OYNUATWV TOV
YPNOLOTOLOVVTOL Y10 TNV OTOKOMOY. ZTNV TAELOYNGI0 TOV YOPOV TOYKOGUI®mG 1 Koplo
péEB0d0C TPOocwPIVG amodnKELONG Kol GLAAOYNG OKloKAY BA mov ypnoiponoteiton onpepa

etvat o1 cakovAeg kat ot kadot. (Movooiomoviog, 2013)

ZuAAoyn HE KAdoug

Ot kadot elvan tomoBetnuévol o€ KatdAAnia onpueio Tov eKkAoToTe OKIGHOV. H tomobétnon
yivetor 6€ ouvOLOCUO HE TO GUGTNUO TPOCMPWVNG OTOOKELONG KOl OTOKOUIONG TOV
SLPOPETIKOV KAUGUATMOV TOV OTOPPILUATOV.

[Mopakdto mapovcidloviar cuvnOn €idn KAS®V Kol GAKOVANS TOV ¥PTCLLOTOLOVVTOL Y10, THV
OTOKOUION OIKIOK®V BloomoPfANTOV moyKoouing, Kabde eniong kot 0 TOTOG GLAAOYNG OV
YPNOUYLOTOIEITOL QIO TO TPOCOTIKO ATOKOUIONG KOl TO HEPOS EYKATAGTACTG GVTOV GTNV OlKid.
(UCM, 2014)

ivaxkag 3: Eidon anmodnkevtikdv pécov ko cviroyig avtev (TWINNING LIGHT PROJECT,
2012)

Eidog Eidog cvAloyng  TomoBétnon Emonuavoeig

amoOnKevTIKOD amoOnKevLTIKO

HEGOL 0 pécov
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2axo1 2viloync
30-80 It

Kdooc Zvlioync
90-100 It

Kddoc Zviloync

ue Podec
80-360 It

Kovtéivep
600-1700 It

Kovfa

2vAloync us

2oxovla

20-40 It

Kaooc ue Podec

Kol 2oxo0AeC
120-240 It

XePpovoKTiKog

Mnyovikog

Mnyovikog

Mnyovikog

XePOVIKTIKOG

Mnyovikog

Evt6g owciog

Evtog 1 Extog

owkiag

Evtog 1 Extog

owkiag

Evtog
(vmoYEL0) n

Ext6¢ owciag

Evtog 1 Extog

owkiag

Evtog 1 Extoc

owkiag

v Boowd

oLVOETIKO VAIKO
elval To TAAGTIKO
Avtoym otnv
KOTOmOvVNon
Xpnon Ko
BlodraoTtdpEVOV

COK®V

Koataoskevdlovta
1 omd TAOSTIKO M
HETAAAO
Meydn

yopnTIKOTTA
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2rovmioopayoc  Mnyovikdg Evtog V' ZNUOVTIKA

owiag(katw 1 peiwon 6ykov
moveo ond 1o AOY® TOL
VEPOYVTN NG TEUOYIGLLOVD.
Kov{ivag)

Kévtpa GuAAoyng

210, KEVTIPO, GLALOYNG OTOPPITTOVTOL OAO TO KAAGHOTO TOV OTOPPUUATOV (0VOKVKAMGLULOL,
ovppekto 1 vrodemodpeva). Kataokevdlovtal £161 dOTE Vo unv vdpyetl Kivouvog S1aoTopag
otepedV pUTOV o010 TEPPAArov. Eivar xatdAAnioa yu ovcPoteg meployég amd  To
OTOPPLULUATOPOPO, OTAV VIAPYEL dVOKOAl oTn Tomobétnon kddwv 1 oe onueio 6mov 1
TOPUYMOYN OVOKVKADGIL®OV DAIKOV AO0Y® UeYOIANG PBroteyvikng Asttovpyiag eival avEnpévn.
Mmropei, emiong, va AE1TOVPYNGEL CUUTANPOUATIKE LE TO GUGTNUO GLAAOYNG TOPTA-TOPTA.
(UCM, 2014)

Tpaneleg avakUKAwoNng

Ot tpamelec avakLKA®GONG OROLALOVY LE TO KEVTIPO, GLAAOYNG, MGTOCO AVTEG dEXOVTOL LOVO
avaKLKAOGE VAKE. Mo tpdmeCo avaxdkimong pmopel va eEumnpemoet mepimov 300-800
Katoikovg cuvunoroyilovtag tavtdypova, TV Tokvotnto Tov TAnfvopov. Oco pikpdTeEPOC
etvat 0 ap1Bpdg TV EELVINPETOVUEVEOV VOIKOKVPLDV, TOGO To avENUEVN €ivol 1) AOd00T TV
tpanel®v avakdkiwong. (UCM, 2014)

Kévtpa ayopdg UA1KwvV
Ta kévipa ayopdc VMK®OV eilvar otnv ovcia £va 100G EMEKTOONG TOV KEVIP®V GLAALOYNG, OOTE

n owyeipion va €xel Kol KAmO0 OwovopIKe kivintpo. Ot KATOWKOl HETAPEPOVV €KEL TOL
amoppiUaTd TOVS Kt apeifovTar yio To LETAPEPOLEVA DAIKA GE LIKPOTEPT TIUT OO LTIV TOV
10 KEVTPO ayopds Oa stompdéet amd tov tehkd amodékt. (UCM, 2014)

Kévtpa GuAAoyn UA1KWV
Ta kévtpa GLALOYNG VAMK®OV KOTAGKELALOVTOL Y10 VO GUYKEVIPMOGOLV OVOKVKADGLO VAIKAL,

0oYK®ON amoppippatae, omdfAnta knmov Kt enkivovve andPfinta. X’ avtd givor avotnpoi ot
OpO1 0modOYNG Kot S1ABEONG. ZVVETMDC LIAPYEL VIAAANAOG EMGTAGING O OTTO10G EAEYYEL TO VAIKO

1oL glépyetTon oto ydpo. (UCM, 2014)

1.3 Mé€6obo1 CUAAOYAG CITOPPLUUATWV

Xe1pwvaktikl ouAAoyn
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H yeipovoktikny culloyn mpaypatoroleitot pe T fondeia TV EpyatdV amoKoUons, xwpic
CUUUETOYN KATOOV 0dNY0D GE ATOPPIUUATOPOPO. XTNV TPOKEWEVY] TEPITTMON OE HOG
AmOoYOAEl OV TO AMOPPIUUATOPOPO JBETEL KATO0 PUNYOVICUO EOIKNG eMeEepyaciog Kol 1)

@OpTOON YiveTon amd 10 Tem PEPOG TOV.

Ewoévo 1: Xeipovaktiki] cviioyn aropprippdrov (WORK SAFE, 2011)

Mnxavikf GuAAoyn

H pnyavikn cvAloyn dtaxpivetal oe 600 ETUEPOLS, TNV MUOVTOUATY Kot TV avTtopatn. H
Aertovpyia g Paciletatl ot GLALOYN ATOPPIUUATOV ad To TE(0dPOULN OO TVTOTOUEVOVG
Kaoovg. O1 KAdot1 aVTOl PHETAPEPOVTOL GTO UTPOGTIVO 1) GTO TAAYLIO UEPOG TOV OYNLUOTOG KO LLE
EWOIKA  OYEOOGUEVO  VOPAVAKO OYEOOGUO  EKKEVAOVETOL TO TEPLEYOUEVO TOVG OTO
OTTOPPLULULATOPOPO.

H pnyoavikn cuidoyn dtaxkpiveton omd peydAn VKoM 6T XpNoN Kt owd petdpévn mhavotnto
OTUYNUOTOC OE GYECT LUE TN YEPOVOKTIKT GUAAOYY]. AvTO, AAA®MOTE, VOl OTOOEOELYILEVO OO

TO. VOOUEPO. TOV OTUYNUATOV GTOLS LIOAOUTOVS KAGOOUG T®V OMUOTIKGOV KOl KPOTIK®OV
vraAAnAov. (Karagiannidis, 2004)
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MMivokog 4: Baowkéc drapopic nuiavtévouns kot ovtovouns cviroynig (SPIDER-Yanpeoisg
Mepipariovrog, 2014)

HMIAYTONOMH XYAAOI'H

ATOPPILUPOTOPOPO OYMUOE NE PUNYOVIORO
mhayag eoptToong (side loader)

Epyoacia poveo om6 Tov o00nyd TOVL
OTOPPLUNATOPOPOV

Ewwa tomoBetnuévor kddor dimha oto
Kpaonedo Tov nelodpopiov(oy pakpvtepO
omo 2 pétpa)

Amaitnon cuvepyociog TOV SNUOTOV
AVENoN ™S TOPAYOYIKOTNTAS pPEYPL KoL

50%

Oxfjpata amokopu1dng

AYTONOMH XYAAOT'H

ATOPPYHOTOPOPO  EUTPOCHING QPOPTOCNG

(front loader)

Epyosio povo amd6 tov  0odnyd 10U
OTOPPLULUATOPOPOV
Meydha  doyeio,  tomoBetmuéva  og

kaBopiopéveg Bcelc

Amaitnon cvvepyaciag Tmv SNUoTOV

Am000TIKO GV VO GLVONKES

Ta amopppato@dpo oyNUOTE, OTMOG EMMOONKE TOPATAV®, POPTMOVOLY £ite UNyaviKd eite

YEPOVOKTIKO TOVG KAOOVLS. ADvatarl yio TV €KACTOTE EQAPUOYN VO EIvVOL EQPOSOUGUEVO LE

KATO10 pnyovicpd cvumieong (mpéoa | LOAO), LE UNXAVICUO Y10 TV OvOY®OT) TV KAd®MV Kot

[e UNYavicd TAHoNG TV KAS®MVY, GOGTNIO ATOADLOVGTS OTMG Kot TEPLOPIoLOV oKOvNG. 'Etot

dwaxpivovron oe:
» Avowtd
Kiewotd
OmnicOiag poOpTOONG

[MAdyrog pdpTmoNG Kot

YV V VYV V

Epunpdcbiag pdptmong
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SVVOTTIKG OTOV TTOPOKATO TIVAKO TEPTYPAPOVTAL TO SOPOP®V TOTMOV OYNLOTO OTTOKOULOTG.

(Karagiannidis, 2004)

IMivaxag 5:Eidn oynpatov cvrrioyig kor faciki) neprypaen avt®dv (SPIDER-Yanpeoieg
Mepparrovrog, 2014)

Eidoc oyfjuartog | Meprypagn

Ta anoppippoto ®Bovviol 6To
€0MTEPIKO pe TN Pondeta TG
GLyOVOG TOV EKTEAEL piaL
Torov mpéoag
NukvKAIKN kivnon. To oymua
adelalet pe avtiotpoen Kivnon

ToV gUPoAoL.

Ta anoppippota mBovvtar 6To
E0MTEPIKO KO EMOEYOVTOL
Tomov ocvumieong pe €va

TEPLOTPEPOUEVOD | TEPLOTPEPOUEVO TOUTavo. H

TOUTOVOV-UDAOD | EKKEVOON YIvETOL PLE TNV
avtiotpoen Kivnon tov

TOUTTAVOV.

Eivar tomov mpécag, dabétovv
UNYXOVIGUO oVOW®GONG Ko 1
KatackeLn| etvor eviaia. Eivan
Meaoaiov KOTAAAN AW Yo SOGPaTeg
Kofiouod 0000¢. 'Exovv ™ duvatotnra
va ekkevoBovv amevbeiag og
LEYOADVTEPO ATOPPLULULATOPOPO

oxnua.

AwBéTouv avatpemodpevn

KIPOTALOER, TOV EKKEVOVETOL
GE€ ATOPPULATOKIPDTIO 1) GTO
Avazpenduevo.
Y®po dabeong.

XpnoyomotovvTat yio Tnv

OTOKOLLON OYKOODV
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OVTIKEWUEVOV, ATOPANTOV

KATOGKELMV KO KNTOV.

Aopvpopika,

"Exovv pukpég dtaotdoels.

Towg drabéTovy avoyTIKO

punyoviopd. Mmopet va
dwbéTovy cvoTnUa
ovumieong. Xpnoomwolovvtot
Y10l GTEVOVG OPOLOVG KO
neCoopopove. Exkevaverat to
TEPLEYOUEVO TOVG GE
HeyoATEPQ

QTOPPLLLLATOPOPOL.

1.4 Eneiepyacia otepewv amofAfTwv

Evloaywyn

O1 Baowcol otdyot g emelepyaciog Tmv otepe®V amoPAnTev eivon N peimon Tov dykov Tovg,

0 TEPLOPIOUOG TOV EMKIVOIVVAOV 1310THT®V OV d1aB€TOVV, 1) S1EVKOAVVGT| TG JLaKIVIGNG TOVG,

OGS Kot M PEATIGTOTOINGT TG AVAKTNONG YPNOIUOV VAIKAOV TOV gUmePLEYovTal 6° avtd. [

™V enitevén TV 6TOYOV aVTOV Exovy avarntuyBel diapopa £idn enesepyasioc. Avtd elvar To

TOPOUKATO:
+  A10A0y1 K1 avaxThon S1opopmV VAK®V,
+ Ocpukn enelepyacia
+ Bioloywk ene&epyacia.

Yvykekpyéva tor ProomdPaAnta veiotavror Tig pedddovg emeEepyaciog Kot didbeong, Ommg

OVTEG TEPLYPAPOVTOL GTO TOPAKAT® GYEOLAYPOLLLLOL.
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AvolytoU 1 KAeLoToU TUTIOU

AepoPLa emetepyaoia Kevtpwd ovotripata
(Koprogtoroinon) Owtakn Kopnootonoinon

Bloaépto (CH,+ CO,), BloatBavoAn,
Blokaotpa Bloudpoyovo=Evépyela

Compost

Me 1] xwplig evepyeLlakn/Osputkn

Anotédpwon avaktnon

Aeplomoinon AmOBANTa KATOU

@
]
-
<
QL
~O
=
@
O
aa)

Me i xwpig avaktnaon Tou
Broaepiou (XAAA/XYTA)

Yyelovouikn Tadn

Awdypappa 5: Mé0odor enelepyaciog & ova0song froamopintov (Erinvikiy Etapeia
Awygiprong Actik@v Arofintov, 2012)

1.5 Ogppikég péBodol enetepyaoiag

Eilcaywyn

O 6pog «Bepuikn enelepyasion mephappdvel kdbe drodikacio PETOTPOTNG amoPANTOV GE
aépla, VYPA Kol GTEPER TPOIOVTA, LE TOVTOXPOVN 1| GLVETAKOAOLOT amodEGELO BEPUIKNG
EVEPYELOG.

O1 Baoikég Texvikég Oeppukng eneéepyaciog eitvat ot akOAOVOEG:

» Amotéppwon (kavomn) (Incineration-Combustion): Avoamtocceton mopovoio gite
OTOYEOUETPIKNG avoroyiag ouyovou eite pe mepicoeln o&uydvov, €161 MOTE Vo
emtevyel TANpng 0&eldwon Tov AvOpoKa TOV OPYOVIKOV GUGTATIKOV TPOG O10EEI010
ToV GvOpaKa.

» TIvpotvon (Pyrolisis): Avartdooetor anovsio 0&uydovov kot Aappavel ydpo Oepuikn

JLIOTOGT TOV OPYOVIKOV OTOPANTOV.
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» Agplomoinon (Gasification): Amartei v thpnon ovotpdv avorloyidv peTad

opyavikod GvBpako Tov amoPANTeV Kol 0Euyovovy, £I61 MGTE VO EMTELYDEL ATEANC
KOOOT TOV 0PYOVIKAOV VAKOV TOV amoPANToV Kot vo topaydel aéplo amotehovpevo
Kopiowg amd povo&eidlo Ttov  AvBpako, omd VIPOYOVO OAAG  KOU  OEPLOVG
VOPOYOVAVOPOKEG.

Teyvukn mAdopatog: Yo v enidpacn moAD vynAdv 0eppokpacidv, To 0pyovikod
KAMopo tov amofAntov aeplomoteiton kot oynuatilet aépo ovvBeong (uiypo
povo&ediov Tov dvBpaxa Kot VIPOYOVOVL) KOl OTAEPLY, EVD TO AVOPYOVO TUNHO

vorormoteitan. (Bayevag, 2011)

Anotédpwon

And v enelepyacio TV amoPANTOV TPOKVTTOVV GUUUEIKTO OTOPANTA 1 EVOAAAKTIKE

kavowa. ['a ta cuykekpyéva mpoidvta Exovv oyedraotel povades amotéppmons. Kiwvovueveg

eoyxlpec ypnolpomolovvTal Yoo TNV ENeEEPYNcian GUUUEIKT®OV OMOPANTO®V, €V YO0 TNV

ATOTEQPPWOT EMEEEPYOCUEVOV PEVUATOV OTOPANTOV Y¥PNOUYLOTOIOVVTOL SLOPOPETIKOL TOHTOL

GLGTNUATOV KAOONG.

Kotd ) dadikasio g amotéppwong, Tépa amd To TVTIKA TPOIOVTE TS KOOGS, TOPAyOoVTaL

avAAOYO LLE TNV TTOLOTNTO TOV EICEPYOUEVMV ATOPANT®V Kot AAAEG ovaies dmmg eivar SO2, NOy,

HCI, HF, x.Axn. Topapévovy, emmréov, kanota oteped voieippata (25-40% tov Bdpovg tov

amoPAT@V 6TV £16000).

A1dkpion povadwv amotéPpwong

Avaioya e ToV TOTO TOL GLGTILATOG KADONG:

Kwovuevav eoyopav
[Teprotpepdpevon kKMPdvov

Pevotomompévng kiivng

AvAaroya [Le TO cUOTNUO EAEYYOL TNG POTTAVOTC:

Yypn/Enpn eneéepyacio amaepiov
ZoKKOPIATPOL
HAextpootatikd gidtpa

IMwvtpidec k.o. (Samuel, 1999)
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IMivokog 6:ITAcovekTpaTa Kot pELOVEKTROTO. ooté@pmons (Samuel, 1999)

MAgovekTApoTa MeloveKkTrpata

e ETlITUYXAVETAL LELWON TOU e Au€avel TNV atpoodalpLkn
apxLkol oykou katd 70-80% ko pumaveon, avaloya HeE T
TOU apxLkou Bapoug katda 40% olOTAON TWV OLKLOKWY

e ETtITUyXAVETAL TTOpAywyn QTIOPPLUUATWV.
EVEPYELOG ATIO TNV QVAKTNON TWV e To peyalo mooooTo uypaciag Kot
TIAPOYOUEVWY KAUCAEPLWY, KATL N Kkpn Bepuoyovog duvapn Twv
Tou g€umntetel TNV eniAuon QIOPPLUUATWY QTIALTOUV TV
KATIOLWV EVEPYELOKWY KaUon HEYAAWV OVAAOYLKA
TPOPBANUATWY TOU TAQVATH. TIOOOTATWV TETPEAAiOU yLa va

emteuxOel n kavon.

MupdéAuvon

H pébodoc avtr elvan mo véa oyetikd kon n epappoyn g ekivnoe ta terevtaia 20-30 ypdvia
o6cov apopd v emeEepyocio TOV aoTK®V omoPfAnTov. Agv givor iaitepo S100€00UEVT
nébodoc Bepukng emelepyaciog KaODS Tapovotdlel HEIOUEVT EVEPYELOKT 0mdd00T OAAL Kot
pelmpévn owovoky Brocpdmra. [Hopdtt otnv Evpdnn, n 61dd0om g mopapéver pukp|, o€
YDOPES, OGS elvar 1 lamwvia, VPOV ATOSOTIKES EYKATAGTAGELS TVPOAVLGNG KATL TOL LAALOV
0QeileTal 6TO HKPO TOGOGTO TOV OPYOVIKOD KAAGLOTOG TOL TOPEyOLV KOl KOTA GUVETELD GTO
piKpd T0G00TO BEPLOYOVOL dVVAUNG TTOV EUTEPLEYETOL GTO, ATOPANTO TV YOPDOV OVTOV.
Booiletat 6T0 011 TO pHEYOADTEPO HEPOG TMOV OPYAVIKAOV 0LGLOV eivan Oepuikd actabeic ki dtav
Oepuaivovror armovoio o&vyovov daympilovior HEC® £VOS GLVOVACHOD BepUIKTG dAGTOONG
KOl GUUTOKVOOTG € 0£pLaL, VYPA Ko 6teped KAGoata. Eivat ioyvpd evdobepun diepyocio o
avtiBeon e TV Kador Kot TNV aeplonoinom kot yio va dte&oyBel vapyet amaitnon eE@TEPIKNG
TNYNG EVEPYELNG.
Tpeig etvan o1 Bacikég TaPAUETPOL TNG EPAPLOYNS TNG TVPOAVOTG, 1| GVGTACT] TV ATOPANTOV,
1 Bepproydvog dvvaun Kot n TEPEXOUEVT] VYPAGTAL.
Ta xOpra Tpoidvta ivat:

» Aépu: Hz, CHs, CO, CO2 ko dtdpopa GAAC avOAOYO LE TO XOPOKTNPLOTIKG TOV

amofAnTV.
> Yypa: Koppo&oiikd o&éa (m.y. o&wkd 0&D), ketdveg (.. aKeTOVN), OAKOOAES (TT.).

peBavoin) Kabmg Kot cLVOETOVS 0ELYOVOUEVOVS VOPOYOVAVOPUKEC.
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» Xteped: Xyxedov kabapog dvOpakag Kot ooV adpavi) VAIKE oV EUTEPIEYOVTOL GTO
> oteped amoPinta. (Samuel, 1999) (Xxopdiing, 1993)

IMivokog 7: TTAEOVEKTINOTO, KoL PEWOVEKTHROTE TVPOAVENG (Samuel, 1999)

MAgovektrpata MelovekTrApaTa

* H Beppokpacia didomaong ival o ANQUTELTOL TERAXLOMAC KA

TIOAU XaunAOTEPN ATIO TN
Bepuokpacio kaUong. ZUVETIWG,
glval HkpOTEPN N BePUIKN
Katamovnon tg povadag.

e H Sldomaon ylvetal o avaywylkn
atpoodaLpa KL 0L o€ 0€EOWTLKN

SLOXWPLOUOC TWV ATIOPPLUUATWY
TPLV TN TUPOAUOT, KATL TTOU
ouvemnayetatl uPpnAo K6OTOG yLa
TNV EYKATACTAON KAl TN
Aeltoupyia pag tétolag povadag.

6nwe N kawon. * H ouvexrig xprion Bon@ntukoy

* H MEPLEKTIKOTNTO TNC TEDPAC OF KQUOLLOL yla va YLIVEL
avOpaka gival peyoAvtepn am’ otL T[UP(?}\UGVL 8pa oav avaoTaATKOG
otnv kavon. napayovtac.

e Ta pétala Sev ofelbwvovtal Katd e Ta mopAaywya TNG TUPOAUGCNG
tnv tupdAuaon, dpa sival ro svKoAa €xouv ToAAamAA mpoBARpOTA KL
EUTOPEVOLUQL. apa dev pnopouv va Statebolv

¢ To MOPOYOHEVO AEPLO AELOTIOLELTOL oTo TEPLBAANOV WG EXOUV.

O€ AaMn gotia, iowg ka oe Ao ¢ OL EYKATAOTACELG KABapLopoU
Xwpo. TWV aEPLWV KoL TWV UYPWV
* ATt6 TNV KaWON TOU aepiov TNG amoBAATWY anattolV peydAo

TUpOAuoNG Sev apayetal TEdpa Kot
0 KaBapLopog Twv anaspiwy givatl
amAovaoTepOC.

e O apXLKOG OYKOG TWV QTOPPLUUATWY
HELWVETAL TTEPLOCOTEPO AT OTL OTNV
Kavon.

KOOTOC.

Agpiomnoinon

Avt n péBodog Beppikng emefepyaciog petatpénel to opyovikd KAAopo o’ éva piypo
KOLGIHV aepimv HEcwm pepkng o&eidmong owtod 6e VYNAEG Beprokpacies.

Kotd v aegpronoinon mapdyetor aépo mhovowo oe CO, CO2, Hz xor xopeopévovg
vdpoyovavOpakeg t0 onoio pmopel va ypnoonombei wg kavoyo. Emniong mapdystot vypd
VIOAE TTOL OUOLALEL pE TO VYPO KAAoUo TTov mopdyetal Katd ) pnébodo tg TupOAVOTG.

TéNog mapdyeTon 6TEPED VIOAEULLO TTOV OTOTEAEITONL ATO AvOpOKa KO Adpav).
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H odepyasio mapovoidlel moAAég opoldtntec, Aomdy, pe v mupoAvor. Qotdco, Exovy o
Baowkn dwopopd petalh tovg ot dvo avtég epoppoyés. Koatd v aeplomoinon O¢
YPNOOTOlEITOL KATTOW €EMTEPIKNY TNYN EVEPYEWG UETEL TO OTASI0 NG avaeAEENng Kot
xpnopomolel mpdcheto aéplo KAOGIHO, YL TNV EMTALEOV UETOTPOTNY] TOV OPYOVIKOV
VIOAEUPATOV o8 aépla mpoidvta. [a ™ Tpaypatomoinon g depyaciog e aeplomoinong
YPNOLOTOIEITOL EVEPYELD TTOL TTOPAYETOL PE TNV KOG HEPOVG TOV OPYOVIKOD VAIKOD GTOV
avTdpacTnpa aeptomoinong. (Xkopdiing, 1993)

IMivaxog 8:IMMigovekTipato Kot peloveKTipaTo. agpromoineng (Samuel, 1999)

MAgovekTrpoTa MelovekTripata

¢ EAaylotomoleital n e H emévbuon Kal To AELTOUpPYLKO
nieptBaAlovTikn HOAUVGN TIOU KOOTOC Tou aeplomolnth ev
oXeTileTal pe ™ xprion Bropalac. QVTIKaBLoTA To KOOTOG EMEVOUONG
* O £181KOC OYKOC TOU OEpPilov ko Aettoupyiag yia tnv
KOLUGLLOU TIOU TTapAyETAL KATA gykataotaon kavong, aAd givat
TNV agplomoinon eival onUavTKa npOoBEeTO OE AUTO.
HLKPOTEPOC ATIO TO GUVOALKO OYKO e OL anwA&Leg Telvouv va ivat

TWV Kauoagpiwy Tou mapayetol
KQTA TNV ApECN Kavon.
¢ H molotnta Tou a€pLou mpoiovtog

avTLoTPOdPWES AVAAOYEC TNG
KAlpakaG. Apa yla va kpatnBouv
XOUNAQ OL QTIWAELEG, TIPETIEL N

Hropel va kupaivetat péoa oe KAlpaKka va givat peyoAn.
HLEYAAO €UPOC TOLOTNTAC, ATIO
TOUG arMAOUOTEPOUG OLEPLOTIOLNTEG
TIOU TIOPAYOUV UYPO QEPLO LE
UPNAEG CUYKEVTPWOELG a{WwTOoU
Kall miooag PEXPL E€QLPETLKA
TipoNyUEVEG Slepyaaieg
OlEPLOTIOLNGNC TTOU TTAPAYOUV
aéplo olvBeong mou Ba
XpnotpornonBel wg mpwtn VAN
yla TNV mapaywyn
ovaBaBULOPEVWY XNULKWY
T(POLOVIWV.

Texvikn NAdopatog

Yotepa omd  HOKPOYPOVIEG EPELVEC YL TNV  OVTIIUETOMION TOV UEWOVEKTNUATOV TNG
aeplomoinong avakaAvednke n LSOOG TG aeplomoinong e TNV TEYVIKY TAACLOTOS. AN
amotelel kor TNV mo oOyypovn texvoroyia emefepyasiog amoppypdtov. To mAdouo
ypnoporoovvray o ot Propnyovio yow ynUIKES avoADcES dALE Kol 6T HETOAAOLPYiaL.

[TAéov amotelel Ko HEPOG TG EvePYELOKNG 0E10TOINONG TOV OTOPPIUUATOV.
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Me Vv €@appoyn G TEXVIKNG OLTNG, EMTVYXAVETOL EMeCEPYOciol TOV ATOPPIUUATOV Kol

napdyetal aéplo ocvHvheons (Kaoo 0€p1o) Kat adpaveég VOAMOES oTePed VITOAspa. To aéplo

ovvbeong dvvatal vo ypnolonomBel oe uNyaveg aepiov PO EVEPYELNKT| EKUETAAAEVOT) EVD

TO aOPOVEC VOAMOEC OTEPED LIOAEWU Umopel vor ypnoipomonfel ®g 0odoUKO VAKO

EMIKAAVYNG N TPOmOEITAL GE YDPOVG VYELOVOUIKNG TaPNS omoppippdatov (XYTA).

H Beppukn avtn diepyacio meptypdeetol 6To TopaKkdTo frpoto:

>
>

>
>

Ta andPfAnta Epyovial og queon emaen pe Beppud aépa kot Enpaivovrat.

H &npn tpopodocio e16E€pYETOL GTOV AEPIOTOMNTY] TAACUOTOS OO TNV KOPLON LECH
OLOTNUOTOG OEPOCTEYOVS TPOPOdOTNONG. Tic TEPIOCOTEPES (POPEC VLIAPYEL KoL
devtepeHov GTASI0 0EPLOTOINONG TAAGILOTOG,

[Mveton agpromoinomn kot voAoToinon oTNV KAVO Kot 10 aéplo cuvBeong e€épyetat amd
TNV KOPLOT| EVO TO TNYUEVO 0vOPYAVO VAIKO amtd Tov TuBUéva TOV avTIdpacTPa.

Ta oteped copatidw Tov EUTEPLEXOVTUL GTO AEPLO CVUVOESTC KATAKPOATOVVTOL GE EOKO
KukAdvo. AkolovBel yo&En péow evarrditn Bepuottag, OaAapog yekaouob pe vepod
Ko otdTaén venture.

ATOHOKPUVOVTAL T JUKPOUEPT COUATIOW amd TO aéPlo cVVOESN G e EOIKO GUGTNLLOL
TOV AELTOVPYEL e NAEKTPIKO PELLLAL.

Amopaxpvvovtol to. 0Eva aEpPLa LEG® THPYOL UE TANPAOTIKO VAIKO GE OVTIPPOY| UE
dtlopa NaOH.

Amopdkpuvor vdpdhelov PEG® GTNANG e OiCKOVG.

Téhog, To Tpoidv alomoteitan evepyelakd Kot TapAyEToL NAEKTPIKNY EVEPYELQ.

[Ma v TeYVIKn TAACHOTOG XPTCLOTOIOVVTOL TA OVO TAPUKAT® 101 AVTIOPAGTIPA.

V' Agpromomtic Kivovpevng kAivng (ypnoiponoteital gvpémc-Aettovpyel Kotd avtippon Kot

opoppori)
v Agpromoutig pevotoromuévng kAivig (Nikoidov, 2010)
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Hivaxag 9:ITALoVEKTLATO KOl HELOVEKTIHATA TEYVIKNG TAdGopoTos (Nikordov, 2010)

MAgovekTuota MelovekTripata

¢ Elvat puAikn Slepyacia mpog to ¢ H texvoloyia autn eival akoua o
nepLBaAlov. TOAU MpwLpo otadlo.
* [1pOKUTITEL KOAN} OIVAKTNON EVEPYELAG. ® Aev €xeL xpnoLuomolnBel akopa o
* YTiapxet Suvatotnto Stabeonc kat OUMHELKTOL OOTIKA amoBAnTa.
Slakivnong tou aepiov cuvBeonc. ® JAUEPQ UTAPXOUV HOVO AlYEC KOl
e Eivat kat@dAANAN yla peyéA motkihia TIEPLOPLOUEVNG BUVOULKOTNTAG
QoPAATWY MAOUGLWV GE TTOGOOTO HovadeG og Aettoupyia.
OVOPYOVWYV CUCTATIKWY KoL PTWYWV * To KOOTOC KATAOKEUNG KOl
oe Bepdikn ala. BlwolpdTNTAC LLOC TETOLOG HoVASOG
o ATIQUTELTOL LUKPAC XWPOG elvatL oAU udnAo.
£YKATAOTAONG.

e Mapdyovtal AlyoTepa KauoagpLa Kot
PUTIOYOVEC OUCLEC OE OXEON PE AAAEC
TEXVIKEC.

BioAoy1lk ene§epyaocia
revika
O1 pebodot Broroywng emegepyociog dSHVOVTOL VO EPOPHOGTOVV GE ATOBANTU TOL HTOPOVV VOl

dextohv T€T010V £ld0VC emeEepyacia, SnAadY| froamodounoia 1 opyavika omdpfAnTa.
g ot TV KaTnyopio amoPATOV 0VIKOLV TO TOPUKATO.
+ Aypotikd omOPAnTa ko vroAsippato (KOmplég, GLTIKG LIoAeippota KoOAMEPYEIDY
K.AT).
+ T1eped oamoOPAnTa Kot AMdomeg amd Brounyovieg tpogipmy.
+ I\O¢ Brodoyikdv kabopiopdv acTikd®v Avpdtmy.

+ Boomodopuioipo kKA TOV asTIKOV amoBAfTmy.

AgpoBra BioAoyiki EmeEepyacia (Koumootomoinon)

H aepoPra Proroywn enefepyasio Paciletor otn dpdon pikpoopyovicudv. Me t dpdon
AVTAV, JCTOVTIOL Ol OPYAVIKES EVMGELS oL Ppiokovial 610 VAKS. 'Etotl to telkd mpoidv
amoteleiton amd TN véa kuttopikn palo, oniadn évo otabepomomuévo oteped LAIKO, TO
compost, To omoio dvvatot vo yxpnoorombel og péco PeATiong Tov £66.POVE GTOV TOUEN TNG
vewpylag M kot yo dAdeg ypnoets. Hapdriinia pe ) palo avt) mopdystor 610E€id10 TOV
avBpaka, vepd Kot Beppotnro.

INUOVTIKEG AEITOVPYIKEG TOPAUETPOL KOUTOGTOTOINGNG fvat:

» m Oeppokpaocia, n onoia kvpaivetan and 55°C mg 75°C,
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» 0 0epopog

» 1o Opentikd cvuoTaTIKA

» 70 ST PIKPOPLOAOYIKGV S1001KOCIOV (2-8 £fJ0LASES)

» Ko 1o didotnua yovuonoinong (opipaveng) compost (3-6 pnveg)

g pKpo XpoviKo O1GGTNLLO ATOUOKPVVETOL TO VEPO TTOV TEPIEXETOAL GTO ATOPANTA, TEPITOL FVO
efdopddeg, pe v avamtuén Probepuikng evépyetog. Id1alovong onuociog eivar o Pabudg
OOYEVOTOINGNG TV PLOATOPANTOV TOV EIGEPYOVTOL GTOVS ENPAVTNPES, APoD EMNPEALEL AECH
™V epappoyn kai t mopeia ¢ pedddoov. (Kavaxkomovrog, 2011)

Mivaxag 10:IMicovekTpoto Kot perovektipote koprootonoinong (Kavakomoviog, 2011)

MAgovekTApoTa MelovekTripata

e ElvaL amAn puébodoc. ® ATtaLTel HeEYAAN eyKaTAOTAON

e Elval o olkovouLkn e OL duooopiec mou avaduel gival
OUYKPLVOUEVN LE TNV avoEPOBLa €€QLPETLKA PUTIOYOVEG.
Slepyaoia. e Tat uypa amoBAnTa mou

® JUUPBAAAEL oTNV Avénon TNG TiapAyovTal (val EMPOAUUEVA.
TOPAYWYNG KaL 0T Ueiwon ¢ H mapaywyn pebaviou sivat
KAToVAAWOoNG AUTAOUATWV. aveEEheyKTn.

* AiveL eplBwpla epapuoyrg otnv * H KatavaAwon EVEPYELOG TTOU
QVOKUKAWON. anauteitat eivat peydAn.

e Elval pLo oxetika amodektn
povada 6cov adopd TLG
TiEPLBAANOVTIKEG SUCETIMTWOELC.

Avagep6Bra BioAoyiky Eme§epyaocia
H teyvikn g avaepofrog Proroyikng eneEepyaciog (Opmong) yiveton kupimg n enelepyacio

TOV KTNVOTPOPIK®OV KOl YPOTIKAOV ATOPANT®V, TNG 1ADOG TV PloAoyik®v kafopiopmv OTmg
KOl TOV 0PYAVIKOU KAAGLOTOG TV BLOOTOSOUNGIU®V VAIKOV TOV 06TIKOV amofAntov. Katd
™ depyacio oV arodopoHVTOL Ol OPYAVIKES OVGIES LE TN Ponfelo LIKPOOPYOVIGLAOV 0TovGia
o&uyovou kot mapdyetal otafepomompévo opyovikd VKO, d10&eidto Tov dvBpaka Kot 0éplo
VYNNG TeptektTikdtnTag o€ pebdvio. Otav n avoepoPia ydvevon epapudletar o froamdfinta
amd SlAoyn 6TV TNYN UIopel var 00M YN cel e COMPOSt KOANG TO10TNTOG.
Ot Aertovpyikég mapdpetpot g ovoepofiag frodoyikng emeéepyaciog etvar ot €ENG:

» To vypd cvoTiuaTo £X0VV TEPIEKTIKOTNTA GE VYpPACio peyolvutepn and 85%.

» To Enpd cuoTiroTo EYOVV TEPIEKTIKOTNTA GE VYpOGia (KpOTEPT 0mtd 80%.

» Ogpuokpacio (30-40°C) 1 (50-60°C)
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» H dwdpkela dradwkaociog eivar 25-30 nuépeg.
H dwdikacio g pnedddov akorovbel ta mapokdt® oTado:
o Ilpoenelepyasio Tov amofintwv
e Avoepofia yodvevon (tapaywyn froagpiov kot VIOAEILLOTOC)
e Agaipeon vypaciog omd 10 vTOAEUHA
o Agpdfia otabepomoinomn vroreippatog

¢ AudBeon tov vroispdtov (Koyaysiing, 2009)

ivaxag 11:ITAsovekTipota kKo perovektipoto avaepioprag froroyikig enelepyaoiag
(Koyayegiing, 2009)

MAgovekTApoTo MeloveKkTrpata

* ATtQULTEL PLKPN EKTOON OE OXEON e Elval oUvBetn pébodoc.
LLE TNV KOUTtooTOMOinon. e Eivaw akplBr) pébodoc.

* H purtavon péow ducoouiwv e Antattel uPnAo ocvotnua
Adyw tng kavong tou Broaepiou avTLppUTaVONG yla Uypa
elval pelwpévn. andBAnTa.

* Mapayel evépyeLaL.

AAKOOA1KH ZUpwon

H aAxooAikn {opmon givar pio eupémc yvoot dlepyacio amd Ty opyotdTN T AKOM, KOTE TNV
omoia dtaomdror n YAvkoln kot wpokvmtel abavorn. H dadwacio meptypdeeTor GuvonTikd
oo TNV TOPAKAT® AVTIOPOoT).

YAOKOLN '__. afavoin + d10&eidio Tov avhpaxa

CeH 12046 (aq) _stwaan 2 CH;CH,OH (aq) +2 CO; (g)

1 cvvnOn diepyacio xPNCILOTOIOVVTOL CUKYUPOUVKNTEC, Ol OTTOI0L EUTEPIEXOVTOL GE KATOLL
Coun. Ot voatdvOpakeg dvvavtol vo dSloTacToVV 6€ COUMGILO GAKYOPO KL €V GUVEXElD Vo
CopwBovv kot va TPOoKOWEL MG TEAKO TPoiov TV afavoAr. Zuvemmg, pnopovpe va Aapfovpe
a1favorn amd dpovro, EOAO, dyvPo K.AT.

H dwdikacio avt givar duvatov va emitevybei eite acvveydc (Batch Process), eite nuevveydg
(Semi-Continuous Process), gite cuveymg (Continuous Process). Qo6t660, 0 TPMTOC TPOTOG
etvat 0 cuynBéotepog, Tapd To OTL o€ pia cuvey dadtkacio 1 amddoomn eivar avEnuévn Katd
1-2% kot o ypdvoc mopaymyNg aviictoyns mocotntos eivar pkpdtepog. Ilpotdror m

aocLVEXNG Olepyacia, OUMG, O1OTL €ivol COEMOC OTAOVOTEPT KOl Ogv omaltel OlodtKacio
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anooteipmong ¢ LOUNG 0T YiveTan oTn cLVEYN, OOV 01 GLVETELEG TVYOVGOC LOAVVOTG Elval
oaP®G GoPapOTEPEC.

To pH tov deAvpatog wov mpoopiletar yro {Opmon mpénet va kKopaivetar petasd 4 ko 5. H
ofvmra pewwvetar pe mpooOnkn NHaz. Katd ™ owdpkewo g oikoolkrg COpmong
nmapotnpeital avénon g Bepproxpaciog oto ddAvpa, n omola mpénet va datnpn et oTovg 30-
32°C. Avto yivetol eQIKTO e TPEIS TPOTOVGS, TNV EEATUIOT TOGOTNTOG VEPOL, TN SLOPLYT TOV
CO2 ko pe evaAraktn Beppotntog. Xe moAd Oepud KAMpoto omonteitol Yoén Kot pe texvnTd

uéca. (BIOWASTE, 2011)

Avaypoppa 6:Mapayoyn proabavoing (BIOWASTE, 2011)

H mopayoynq arbavoing and dpovio dev elvar 1660 amAn 6co givar 1 LOHmon Tov cakydpov.
Av16 cvppaivet, 610111 (0PN TOL ApDAOL amaltel T S1AGTACT AVTOL 6€ COUDCIUA CAKYOPA.
Metd ) didomacn Tov apdAoOV akoAoVHOHV Ta GTASIN TOV TEPLYPAPOVY Kot TNV avTIGTOLYN

JdIKAGI0 TOV GOKYAPOVY MY SIOAVUATOV.
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IMivaxog 12: ITigovekTpoTo KO PEWOVEKTIHOTO aAKkooMKS Copmweng (BIOWASTE, 2011)

MAgovektnpota MelovekTipata

¢ 'EXOUE HOVO ULKPN) QTIWAELQL * YriapxetL evdexOUeVo HOAUVONG TNG
EVEPYELAG. oung.

* M£pog tn¢ LUUNG TTOU TIPOEPYXETOL ¢ H {Upwon otapatd, otav n
amno €l61KO SlaxwpLotn OUYKEVTPWON TNG alBavoAng dtaoel
ETIOLVEVEPYOTIOLELTAL LIE TTPOCONKN ot0 9-10%.
H,S0,. e 3TN XWPA Hog Ba unopovoe vo

napaxOel owvomveupa amnod To ApuAo
TATATAC, AAAQ N AVIAYWVLOTIKN

xprnon npog Bpwon dev adpnrivel
neplBwpLa yla TETOLO XPron.

Xnuikp Avaywyn
Kotd ™ ynuum avoyoyn, n Popdle petatpénetor o€ ypnoo vypd KoOGo 1M o€

vrokatdotato  Puolkov ogpiov (Substitute Natural Gas=SNG). H depyocia ovt
EMITLYYAVETOL LLE TN XPNON:

v adkkodkdv katorvtdv (1. NazCOs),

v atpd ot Ogppoxpacio 300-400°C,

v' n nigon vo givon 14-28%106 N/m,

v\ mpdT VAN va TEpLEEL TEpimov 85% vepo,

v 1oyvpf avadgvon.
H depyacio mov odnyel oto teAd mPoidv dev €xel devkpviotel akdUo TANPOS, M®GTOGO
yvopilovue 6Tt pe TIg cLVONKEG TG AVTIOpaoNG TPOKLTTEL LVOPOYOHVO. AVTO pE TN GEPE TOV
avayet Tov voatdvOpakeg og vopoyovavOpakes. (BIOWASTE, 2011)

IMivokog 13: IMTAcovekTipoto Kot pEtovekTinoto. ynuikig avayoyis (BIOWASTE, 2011)

* TOOO N KUTTAPLVN OGO KO N * H uéBodocg autn dev sival
Alyvivn Tou mEPLEXOVTAL OTOUG dLaitepa AVEMTUYHEVN.
EUAWOELG LOTOUG pmopoLV va
teBouv ot enefepyaoia.

o Elval SeKTEC akOUA KOl OL TOELKEC
ouoleg, MPAYUACLAVTLKO yLa TN
Slaxelplon Twv anofAnTwv.

Bio&npavon
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H Broroywn Enpavon amoteket pia mapoailoyn e yevikotepns pebodov unyavikng foAoyikng

eneEepyooiog (MBE) mov avaeépbnke mapamave. H dtapopd e mapailoyng avtig ivat 0Tt

OTNV TPOKEEVT TEPITTOON Tponyeital 1 Ploroyikn eneepyacio TG unyovikng. Me tov 1pomo

VTO TOPAYETOL KOANG TOOTNTOS KOVGLLLO.

H dwodikacio avt amoteleiton amd 600 empépovg enelepyocieg:

Aepofia enefepyasio amofinitov: Emteleitor n oamodounon tov amofAntov e
Bonbeta o&uydvov, addd de yiveton mpooOnkm vepolh ota amdPAnto O6TmG cupPaivet
OTNV KAOGCIKY] KOUTOGTOTOINGN. AVTIOETOC I VYPUGIN TOL TEPLEXETAL GTA ATOPANTO
eloTTOVETOL OGO TPOY®PAEL 1 Opaom TV HiKpoopyovicpwv. Katd cvvémeiwn
amodopeital katd KOplo Adyo TOo WINTIKO, CVUADCIHO HEPOG T®V OMOPANTOV, EVM
dwtnpeitar onuoavtikd pEPog tov ProAoywod tovg mepieyopévov. H eEdtuon tov
TEPLEXOUEVOL VEPOD K0O16TA TO VAIKO TAOVG10 og Beppoyovo duvaun. Emiong, pe
dwdkacio ot petdvetorn pala tov oanofAntov katd 24-30%. 'Etot, mpokidmtet vAKO
ATOAAAYLEVO 0O TOBOYOVOLG LIKPOOPYOVIGHOVS Kot OEV dNptovpyodvTot TpofAnpota
ocUOV Kotd TV amobnkevon 1N ) petapopd. Av ypeldleton M av givor emBounto,
emdéyetan emmAéov eneEepyaciag 1) 0dnyeital Tpog Tag.

Mnyavik) eneéepyocio: Bedtudvel ) 60GTOGT TOV VAIKOU TOL TPOEKLYE Oomd TN
Blo&npavon. Avtd emtuyydvetol e TNV OMOUAKPLVOT LETAAA®V Kot TN Bertioon g
kokkopetpiag. Ilpokvmter, Aowmodv, SRF (Solid Recovered Fuel) , to omoio
ypnowonoteitor Katd fovAnon. Avaroya pe v modtnta tov SRF mov Béhovue va

EMTOYOVLLE, TPOPAETETOL KOl O KATAAANAOG UNYOVOLOYIKOG EE0TAGHLOG.
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Kadoipa Yhed
Bapl khdopa "

| Emefepyaoia
AEpiwv EKTTOPTTRY

)

Avaypappa 7: Tomké Siaypoppa poig froroyuciig Enpaveng (Basireia, 2009)

Mnxavikf-BioAoyiki ene§epyacia

Mo povéda unyavikng kot Broroykng eneéepyasioc (M.B.E) dvvator va enelepyaotel oyt
uoévo oOpUEIKTO OoTIKE omdPAnTa, O0AAG Kot emMAeypEva pedUOTO OGTE Vo, TopoyOovV
AVOKVKADGCUO VAKE. AVOAOY®S TO €100G NG €yKOTAOTAONS, dUVOTOL VO ODCEL O TEMKO
npoiov RDF(Refused Derived Fuel), SRF, Compost.
Ta otéoe mov dokpivovv ™ péBodo avtr givor Tpio.

1) Awyopiopds VAKOV

2) Buoloywkn eneepyacio-otabdeponoinon, peimon tov dyKov TV omofAfTov

3) Tapaywyn wpoidviov (EAAnvikny Etapeio Awayeipiong Aotikdv AmopAntov, 2012)

Hivaxag 14: Yrapyovoeg teyvoroyicg froéfpavong kot Ta ekaotote mpoiova Tovg (EAlvuci)
Etapeio Awoygipiong Aotik®v Aofitov, 2012)

TEXNOAOI'TA IPOIONTA ‘
Mnyovikn eneéepyociot Avaxvkiooipo r/kar RDF (Refused Derived Fuel)
AgpoPfia kopmosTomoinon Bilootabepomompuévo  vAkd (compost) yio  kGAvym

X.Y.T.A. 1| amoxotdotaoT 60Q®OvV
Mnyovikn eneEepyaciot Avaxvkidoipa /xon RDF
Avaegpopra ydvevon Bioaépio yua mapaymyn evépyetag

Blootafepomompéva amoppippato
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Mnyavikn enegepyaciot Avaxvkiooipa 1/kor RDF

Avaepofia yovevon+ Bioaépio yua mapaymyn evépyetag
Agpofio KopmooTonoinom YAIKO Y10 amoKATAGTACT) E00PDV
Mnyovikn ene€epyociot Avaxvklooo, (uétaila)
Buoloywkn Enpavon SRF (Solid Recovered Fuel)

Massflow model of MBT

[nach BMU, Umwelt 2005]

29 %

20 %
Fraction > 80 mm 1. Mechanichal Digestion
<40 mm
High caloric value Treatment - (op"onal}
1% 48 % 17 %
Fraction| residues

2 %
Inertstaffe

0,
I Fraktion > 40 mm I
Konfectioning 2. Mechanichal
light fraction Treatment
t

(Intensive)

Rotting

40 %

Avdypappa 8:Avdypappa porjs Mnyavikic-Broroywkiig enelepyaciog AXA
(Wiedemann, 2005)

Yyeiovouilki Ta¢rp AnopplHHATWV

Bdon g iepdpynong g drayeipiong tov amoPAnTomv mov £xet avapepel, 1 VYELOVOLIKT TAON
amotelel v €oyartn Avon. Qotdco, pEYpPL onuepa, sivar o tpdémog dwuyeipiong TV
BloamofAntov mov emikpotel o€ gvpomaikd ki €Bvikd emimedo. ['a 10 Adyo avtd €yovv
Beomotel KOWOTIKEG 00MYiEG TPOG ATOPLYN CUAVTIKADV EMATOCEMYV 6TO TEPIPAALOV amd TNV
napaywyn upebaviov kot Avpdtov. Me Bdon 11 odnyieg avtég katackevdlovior Kot

AertovpyoHv 01 YDPOL VYEIOVOUIKNG TAPNC.
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Ewova 2: Xdpog vyerovopikig Tagns oteped@v amopfiirov (X.Y.T.A.)
Ytov mivaka mov akoAovBel eaivovior opiopuéva amd To KPLITHPLO KOTOAANAOTNTOS KU Ot
OVTIGTOUEG AMOGTACELS OO TNV avaPEPOLEVN TTeployn o€ pétpa. (Zkopdiing, Teyvoloyieg
duiBeong amoppiupdtov, 1993)

Mivaxag 15: Kprripro KataAANAOTNTOS KOL Ol OVTIGTOLYES ATOGTAGELS 0TO TNV AVAPEPOIEVY
aeproyn (BIOWASTE, 2011)

Kpuripro AT06TAGELS 0O OvaQEPOpEV TEPLOYN)(M)
AoTikég mepLoyég 500

(owiopol Kol 6TPATOTESX,)

Agpodpopra 3000

Inpeio vopoinyioag amwd vadyeLa vepa 500

(myés, Tyaowe)

Emaveioka vepa 500 (amd onuelo VyYNAOV  TOCOTNHTOV

EMUPOVELOKOV vepov) Kol TIPS
QTOKAEIGLOG EVTOG VYPOTOT®V
Oworoyikd gvaicOntec meproyéc 500 amd VYPOTOTOVS KOl EVTOS TEPLOYDV TOV
€yovv yopaxtnpiotel g «<NATOPA 2000»
Apyooroykés meproyés ko perhovrikd IIANpng amokAelopog evidg Tov opiov avtmv
OcopoBeTnpuéves apyo0AOYIKES TEPLOYES
Zoveg avantoéng [TANpNg amoxAeloog viog TV opimv avtdv

®vowkd onpueio Ko TapKQ 500
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Yopoysowroyio Amoxdeiovtolr kaTopyds ot mEPLOYEG UE
VYNAN Kot pPETPLOL VOPOTEPATOTNTA KAODG
Kot T yewOeppikd media

®vown practnon Amoxeiovtor mepoyes vmd  avadAcmon,
ddom kopvdldc, Pehavidlds Kol KOVopop®v,
KoAMEPYNOUN YN, LYPOTOTTOL

Karlépyereg Amoxeieton kaAlhepynown yn, 500 amod
apdeLOLEVEG TEPLOYES Ko amd  AEKAVES

mnpupvpog (100 etodv)

IMivaxog 16:MMigovektipara kon perovektipoto X. Y. T.A (Zxopdiing, 1993)

MAgovekTraTA MelovekTripata

* EXEL HIKPO KOOTOC KATAOKEUNG. e Mapayetal pebavio (epooov dev
e H texvoloyia mou amatteitat kaiyetal to Bloaeplo).

glval oXETIKWG EVKOAN. e Mapayetal CO2 (edpbdoov Kalyetat
e Mopdyetat BLoagplo. 0 Bloagpto.
* O XWPOG EMAVOXPNOLUOTIOLE(TAlL * H elpeon xwpou X.Y.TA. eivar

HETA TNV TARPWON. 8UOKOAN.

* To KOOTOG peTadopag sival
unAo.

e KataAappavel peyadAn €ktoon.

® AnNULoUPYELTAL LOXUPH KOLWVWVLKA
avtidpaon.

¢ To KOOTOG Asttoupylag ivat
HEYAO.

1.6 ZnRpavon
[N va emrevyBel pio omoladnmote nEB0d0G ENPOVONG TPETEL VAL LKOVOTTOLOVVTOL TPELS PAGIKES
amoutnNoels. No vapyovv:
. TInyn 6éppavong.
Il.  MéBodog amopdkpvvong Tov eEatuldpevov vepo.
. Mopoen avdadevong dote va ekTifetan d10pK®G VEO VAIKO Ttpog ENjpavor).
To mdC 1KavomolovvTon o1 amoutioelg avtég o€ kdbe TumO Enpavimpo amotehel Kot TO

ONUOVTIKOTEPO oNUEI0 SLOPOPOTOINGT) TOVG.
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Tuonol Enpavthpwv

Ot Enpavtpeg UITopovV va. dlay®ploTovy e 000 peYdAes Katnyopiec. O dtouympiopds avtdg
Baciletar ot0 TOG TOopéyeTon OeppotnTa dote vo mpokAnBel EMpavon. Ltovg Apecovg
Enpovimpeg, 10 LAIKO Beppaivetor epyoduevo oe dupeon emaer] pe Oepud aépa M oTHd Kot
wpokvnTeL N ENpavorn. Me v uueon ENpaveon, 1o Tpog ENPaveT LAMKO dtaympileTat amd v
mmYy" Bepuomtag pe pia emeaveio avtoliayng Oeppotroc. ‘Eva onuovtikd emokdéAovbo g
éupeonc Enpavong eivar 0Tt eitvar dvvatn 1 avaktnon g AavBdvovoag Beppdtrag edtuong
TOV VEPOV, EMEWN Ol LOPOTHOL dEV OpoldVOVTOL He TOV aépa. Avtd umopel vo yiver pe
dNUovpyic KEVOL 6TO LAIKO, OTTmg £ivor 1 ENPOVOT| Kol GUUTHKV®GT] TOV ATUOD TOL VEPO TPV
amo TNV ovTAia Kevoy, 1 av o Enpavtipog Asttovpyel o apketd vynin Beppokpacio, To vepod
eCatpileron og pio avoyopévn mieon.

Ot dpeca Beppovopevol Enpovimpeg UTopovy va dtopefovdv Tepatépw 6€ dVO KT yopies:
Enpovinpeg aépa Kat ENpavtipeg vIEPOBePULOL aTHOV. ZTOVG ENpavTnpes 0€pa, 0 Beplog aépag
épyeton oe gmaen pe 10 LAKO mov mpdkettal va Enpabel. O aépag xdver v arcnt tov
Bepuomta ko woapéxet Tnv AavBdavovsa Oeppdtnta g EATIIONG Y10 VO GTEYVAOGCEL TO VAIKO.
O aépag apopel emiong tov vOpatud mov eCatpileTar. To VAKO pmopel va avadeveTor pe
KOO0 UNOVIKE LEGQ 1) LLE TOV PEOVTO OEPQL.

21ovg Enpavtipeg vEPOepLOL aTOV, TO PEVLGTO BEpUAVONG eivar atidg Kot Ol aépag, OAAL 1)
wéa etvar n 1010 O vépBeppog atrdg EpeTo GE ETOPT LE TO VAKO Bropdlog kot ydvel kdmoa
amd v aeOnT| Tov BepuoTnTa Ko TapEYEL TNV AavBdvovoa Beppdtnta g EEATIONG Y10 VOl
oTEYVOGEL TO Kaoo. O atpdc, ®otdco, Tapapével Taveo and T Beprokpacio Kopesol Tov,
€161 ®oTE va, un cvpmvkvovetat. O atpdg Tov vepol, mov eykataieinet ™ Propdla, Oeppoiveron
amd Tov VEPOEPLO aTUO £TOL OGTE TO KOOOPO ATOTEAEGHA VAL Efvar [ LEYOADTEPT] TOGOTNTA
aTHoV og younAotepn Beppokpacio amd 6, Tt dtav o atudg €16éABel oto oteyvomtiplo. H
TePICOELN OTULOV ATTOUOKPVVETOL, KO TO VITOAOITO ENOVODEPLAIVETAL KO OVOKVKADVETAL oW
otov Enpavinpoa.

Ymv mepintoon mov o Eupeca eppotvorevog Enpavinpag mov Asrtovpyetl kevo, N pe €va
Enpavtipa vépbeppov atpov, N AavBdavovca Bepuodtto eatpuicemg Tov VOIPATHOV Elval
€0KOoAO va avaktn el emeldn dev aparmdvetar pe aépa. Me Efpavomn vo Kevo, avth 1 Beppdtra
etvar owBéoun pévo oe younin Oepuoxpacio, oAdd pe Enpavon pe vrépbeppo atpd, o
Enpoavtipog Wropel va 6YeSOGTEL Y10 TNV TOPAYWOYT ATUOD GE TPOUKTIKA OTOL0ONTOTE TLEST Y10,

YPNOT GE AALO LEPT TOV EPYOCTAGIOV.
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Ztadéra EfRpavong

Ynrdpyovv dtdpopa Prpata otn dadkocio g Enpaveong. [pdtov, 10 LAMKO Tpémel va
Oepuaivetor amd ™ Beppokpacio otny onoia ICHABE T0 GTEYVOTIPLO, UEXPL TNV Beprokpacio
VYpoV BoAPov, ®oTE v TapdEet Lo KvnTiplo SOVOUN Yo TO VEPS KOl VO APTGEL TO VYPO VAIKO.
2 GLVEYELD, M VYPOCIO TNG EMPAVELNS 6T0 VAIKO e&atuilel, kdtt mov ovuPaivel apkeTd
ypyopa. Aol amopakpuvhel OAN 1 vYpaGia TG EMPAVELNG, TO VAIKO Tpémel va BeppavOet yio
va odnynOei to vepd amd To £6TEPIKO TNG PLOpAlog TNV EMPAVELN £TGL OCTE VO UTOPEL VoL
eCatotel. Avtd cvppaivel kaTd T StapKEL TS TEPLOIOL OOV O PLOUOG ENPOVONC LELDVETAL
Kot T0 LAMKO yiveton mo Enpd. Katd ) ddpkelo avtg g meptodov, 1 Beppokpacio tng
EMUPAVELOG TOV VAIKOV TOPAUEVEL KOVTA TNV Oeppokpacio vypod BoAPol. MOALS To VKOS givat
eVTeEA®G oteyvo, apyilel va Bepuaivetal péypt  Beppoxpacio Tov TePPAAAovVTOg, ETEWON TO
vepd dev etvan TAEOV TaPOV Yo va. KPaToEL younAd ) Oeppoxkpacio tov.

Avtd to Prjpota givon onpoavtikd yio v ENpavor vog Kavotov bAkov. Ao ) pia migvpd,
N vynin Beppokpacio eivar emBount yo v tpodOnom g petapopds Beppdtnrog Kot tnyv
eloyiotomoinon tov peyébovg tov €£omMopov, aAAA TowTOYpova VTApyel pa otabdepn|
avnovyio 6Tt To Koo pmopel va avagieyel. Me v katovonon tov Pnudtov Kotd v
Enpovon, n ypnyopn &npavon mov mopéyetor amd TS LVYNAEG Beppokpocieg pmopel vo
a&lomomOel yio TNV EAOYLOTOTOINGT TOV KIVOHVOL TLPKOYLAS.

Yrdpyovv 600 onueion katd T Oadikacia ENpavong, OTOv VIAPYEL CNUAVTIKOS Kivduvog
nopkayds. H mpdt mapovsialetar dtav n empavelakn vypacio xel eEatotel, aAld Tpv
pa a&1oAoyn mocdtTa vepoL 0dMyNdet E€m amd To ecwtepikd g Propdloc. Katd t didpreta
oVTOV TOV TOAD GUVTOLOV YPOVIKOD OGTIHLOTOG, OEV VILAPYEL LOPOTUOS KOVTA GTNV EMLPAVELD
Y0 VO KPOTNOEL TO COUOTION TOL KOVGIHOL dpocePd, Kot 1 empdveln pmopel ypryopa va
Leotafel evd T0 €0MTEPIKO TTAPAUEVEL OpOCEPO. AV 1 empdveln mopapeivel {eotn Yo €va
OPKETE PLEYAAO YPOVIKO SLAGTNLA, TO VAIKO UTOPEL VO ovAWEL KON Kot o OgV gival EVTEAMG
Enpabdel. QoT1060, LOMS TO EGMOTEPTIKO TOV COUOTIOIOL apyicel va 0dNYel TocdTNTA VEPOV TPOG
™V emeavela, pio otadepn Tapoyr VYPAGIag KIVEITOL TPOG TV EMPAVELD Kot Oa TV KpaTnoEt
dpocepn péxpt va Enpabel minpwc.

To GAlo onpueio g ENpavong 6mov o kivdvvog Tupkayldg ivorl peydiog, ivat dtav 1o LAIKO
vrepénpaivetol. Edv to vakod ydoet 6An v vypacio tov, Oa apyicel va {gotaivetal Kot va

avaeAEYETOL OTaV OTAcEL 0N BEpoKpacio KOVONG TOV, 1| OTAV TVXOVTO AEPLL TOV EKADOVTOL
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@TAoOLV GTO oNpElo avapAeEng tovg. Emeidn o puBudc Efpovong petdvetat, 0G0 To LAIKO TG
Bropdlog yivetar o EnNpo, ol TePIocOTEPOL ENPavTNPES dEV £Y0VV GYedNOTEL Yo va Enpaivouy
EVTEAMG VAIKO. Oa ntav avapevouevo vo oopPet vrepénipavon poévo katd ) Sdpkeln
nepiepywv cuvONKdv 1N Kot v enelepyacio evog VAMKOO e KOAOTEPES 1O10TNTEG ENPOVOTG
amd 0, Tt €xel oyednoTel 0 ENpavinpag Tov £YOVUE 0T d1A0EoT| Hag.

Onwg onueidbnke mopamdvm, 6tav £vo VAKO akoun £l VYPACIO TOV GUVOEETAL LLE OVTO, 1)
Oepurokpacio tov Ba elvar TOAD Kovid otnv Beppoxpacio vypovy PBoABov tov aépa, 660
npokaleiton eEdTuon, aveEdptnta and  Beppokpacio tov aépa. Avtd onuaivel 0Tt Evo ToAD
Kawtd pevpa aépo pmopet va ypnoyoromBel yo v Enpavon e Propalag, emeldn o Beppdg
aépag ewodyetat otov Enpavipa poli pe v vypn Propdalo. Eredn 1o vypd viko Ba Exet pa
empavelokn Bepuokpacio kovtd oty Oeppoxpacio vypov BoAfol, dev Ba avayel. Amd
OTLYU 7OV 1o VAKO €xel oteyvmoel, o aépag Ba €xel ydoer apketn OgpuodoTnTa Kol 1M
Bepurokpacio tov Ba eivar Kdtw amd ™ Oeppoxkpacio avaeieéng g Propdloc.

Xe Enpavnpeg vrEPOepOL ATV dev LITAPYEL Beprokpacio VYPOL BoAPoD, 610TL LOVO O ATHOG
elval mapdv. AviiBétmg to vepd oto Kavoo mpénel va Bepuaiveton wg ™ Beppoxpacio
KOPEGLOV TOL TPy awtd eEatpiotel amd v Propdlo, oAAd pOAG petatpoanel oe atpd dgv
ypewletar va dtayvbel péow tov aépa yia va Byet amd 1o Propdla ovte va Exel amopakpuvOet
0 KOPEGUEVOS aEPOS Al TNV EMPAVELD Yo TV Tpo®Onomn g e€dtuon. Oco n Beppoxpacio
oV VA0V givar vymAdtepn and v Oeplokpacio KOPEGHOV, N Tieon atpod Tov vepoL Ba
npokoAel TV vypacio vo péel €€ amd T0 LAKO. Avtd onuaivel emiong Ot T0 VAIKO Ba
napapeivel otn Beppokpacio KopesLov Tov PEXPL va etvar eviedmg Enpod, petd 1 Beprokpacio
Ba apyioel va avdvetatl, OT®MG akpPmg Kot oTnV TepinTmon Tov Enpol aépa.

Emneon oev vmdpyer o&uyovo oty Enpavon vrépOeppov aTpov, To KaOGIHo dgv Umopel va
Kawyet, akoun Kot og avEnpéves Bepprokpacies. Qotdc0, vdpyet pio mBavoTTo Y100 EOTIL: EQV
10 VAIKO apebel va oteyvdoel evieddg kot Oeppoviel péypt n Beppokpacio va pTdcel mhvem
and ™ Ogppokpocio avapreéne mepimov 260°C, AOym ¢ vynAng Oeppokpociog Tov

vépBeppov atpov, propet va avaprexdel edv extebel otov aépa. (A.IL.O., 2005)
Nepiotpodikoi =npavthipeg

O mepioTpopkol Enpavinpeg ¥PNOYOTOOVVTOL €VPEmS Yoo TV Enpavon g Propdadags.
Yrhpyovv SGQopeg TAPUALOYEC TOV TEPIGTPOPIKOL Enpoavtipo, oAAL 1 TEPIGSOHTEPO
YPNOUOTOOVEVN ivarn 0 dpeca BeppotvOUEVOS TEPIOTPOPIKOG ENPOvTIPOS TOV O100ETEL pia

€16000. Z& aVTOV TOV TOTO TOL ENPAVTIPA, TA OEPUE aEPLO EPYOVTOL GE ETOPN LE TO VAIKO TNG
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Blopalag péca oe éva mepliotpe@oevo Toumavo. H mepiotpo@r| Tov topmdvov, pe t Pordeia
TV flights, onkdvel ta oTEPEd 6TOV ENPavTpa £TC61 MGTE VA SLXE0VTOL LEGO 6TO BepUo aéplo,
npowbodvTog T KaAdTePN petapopd Beppotntog kot palag. Eav n poivvon dev elvar o
avnovyio, to Oepud kovcaéplo umopel va Tpo@odotndel Gueco otov Enpaviinpo. AAAeG
EMAOYEG TepLAauBdvouy T xpron evog KavoTtnpa 1 evoc Bepuovtipo atpod yo TNy avénon
¢ Beppokpaciog Tov e16ePYOUEVOD aEPQL.

H Buopdéla kot o {eotdg aépag kavovikd pEovy TavTOYPOVA LEGH GTOV ENPavVINPO, MGTE TO TTLO
KOLTO 0€PLoL VoL EPYOVTIOL O ETOPY] UE TO MO VYPO VAMKO, GAAL Y100 ToL LAIKA TTov dgv givan
evaiocOnta otn OBepuoxpacio, 1 PO TOV KAVGAEPIOV KOl TOV CTEPEDMV YiveTal o€ ovTifeTEC
KaTeLOVVOELS, €101 MOTE Ta ENPOTEPO OTEPEA VO EKTIDEVTOL OTO O KOLTO O€PLo PE TN
yopunAotepn vypacio. H Bropdla, Aowmdv, eEépyetal amd ToV avTidpacTnpo He TNV EAAYIOTN
vypacio. A&ilel va onuelwbei, wotdc0, 0TL T0 €€epydevo ENpd VAIKS elvar 6g TOAD vYNAN

Bepuokpacia, eketvn TV kavcoepimv, Kdtt ToL aVEGVEL TOV KivOLVO TLPKAYLAGC.

Scattered device

belt conyenoxr exhausting

/ wasting gas

Discharge feeder @
drying rollex - nduced

draft

incoming materia

=+

heating resource

fan

belt conyenor

i

L

belt conyenoz

dryex

Ewova 3: Meprotpogikog Enpavripog (Sunco Machinery, 2013)

Ta kovcaépia mov eE€pyovtat omd Tov Enpavinpa Uropei vo tepdoovy HEc amd EVav KUKADVOL
N a6 ToALATAS KUKA®VA, PIATPO KaBaplopol, KaBoploTiKO | NAEKTPOGTATIKO KOTOKPVLUVIOTN
v vo apopedel kabe Aemtd VAIKO oL TapacvpETAL oo ToV aépa. Mmopel va amonteiton £vog
avepopog ID avdioya pe ™ Swoupopewon tov Enpaviipa. Av ypsialetar, tomobeteiton

ocLVNBmG petd Tov eEOTAMCUO EAEYYOL EKTOUTMOV Y1 TN HEI®ON TG S1APPMONG TOV AVEHGTNPO,
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oAAG umopel emiong vo tomoBetn el Tpv amd TOV TPOTO KLVKAMVA Y10 VO ODGEL TNV TTMOOT)
nieong kaf’ 6An v mopeia ToV £0TMGLOV.

O meplotpokdg Enpavinpag piog 61060v pmopetl vo tpomomombet yio vo emTpéyel TPELg
d1000VG GTOV 0EPA KOl 6TO VAKO O10pEGov Tov Enpavtipa. To LAIKO el6épyeTon TpdTO GE Evav
€0MTEPIKO KOAWVOPO pe 10 Bepud aépa. To mo pikpdkokko 1 10 ENPOTEPO VAIKO YpRIyopa
EULPLGATAL PEGH TOV KLAIVOPOL o€ €va PEYOADTEPO OUOKEVTPO KOAVOPO Yo TO OEVTEPO
népacpo. Meyaidtepo vAkd kveitan kot tumbled with the aid of flights. Metd to devtepo
TEPUGLLA, O OEPUS KOl TO DMKO TEPVOVV THOM 01OV e€MTEPIKO KOAIVOPO Enpaviipo Kot LETA
¢€m. O oyedlaopndg ™E TPITANG 01000V Asttovpyel KOADTEPO, PE TO VAIKO Otav avtd eivor
LIKPOTEPO OO 10, VToO EMEWN TO UEYOAVTEPO VAIKO umopel vo mpokaiéoel plugging. Ot
ENpovTpeg LG 01080V HITopoHV VoL SIOXEPLIETOVY LEYAADTEPO VAIKO.

Ot éupeca Beppovopevol TePIGTPOPIKol ENPOVTNPES XPNCLOTOOVV i TTNYN BepuotnTag e
atud M Bepud aépa mov dépyetor SWUEGOV TOV £EMTEPIKOV TOYMUATOS TOV ENpavtipa M
OLUEGOL £VOG EGMTEPTKOV KEVTIPIKOV dEova yia T BEppavon tov Enpavinpa pe aymyn. Avtd
elvat mo Kowd pe o VAKd mov o propodoav va £xovv polvvOel amd v dpecT 0PN LE TO
Kovoaépla 1 e VAIKA ta omoia avtidpolv pe tov aépa. 'Evag vppiotkoc dueong / éupeonc
TEPIOTPOPIKOC Enpavtnpos pmopel va ypnoyonombel emiong 6tav moAv Oegpud kovcaépla
gloépyovIonl 6tov Enpavinpo HECH €VOG KEVIPIKOL AEovo Kot opyKa mapEyovv Oeppotnra
EUUECH LECH AYOYLOTNTAG, TOTE Ta. {0100 aéplal TEPVOVV SLAUEGOV TOL ENPOVTIPA TTOL EPYOVTAL
og Gpeon emaen pe 1o vYPO VAKS. Koatd to dedtepo mépacua, 1 éupeon Bépuavon (eotaivet
TOL KAVCOEPLO KO T0 6TEPEd. Me avtdv Tov Tpdmo, 1 VYNAN BepoKpacio TV Kavcaepiov 1 M
vynAn Beppokpacio Tov Kavotnpa propet va ypnoorombet yio 0éppoveon, eved petdveTot
TauTOYPOVE 0 Kivouvog mupkaylds e meploptopd g Beppokpaciag tov aegpiov oe dpeon
emoen pe v Propdloa.

H Beppokpacia gic660v tov aepiov oe mepiotpopkos Enpavtnpeg Propdlog pmopel vo
Kopaivetoar omd 232-1093 °C. Ouv Ogpuokpaocicg €£6dov amnd meploTpoPikd Enpavtipa
nowkidovv (71-110 °C), pe toug TePtocdTEPOVS amd TOLG ENPavVTAPES Vo, Exovv Depokpacicg
e£0dov peyarvtepeg and 104 °C dote vo amopevyfei 11 cuUTOKVEOOT TOV 0EEMV KOl TV
pNTvaV. Ot ypdvotl Tapapoving 6Tov ENPavTipo UTopel va tvat KpOTEPOL Ao Eva AETTO YiaL

Hkpd copatiown kot 10-30 Aemtd yio to, VKA pe peyaivtepo copatioto. (Amos, 1998)
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IMivaxog 17:ITAg0VEKTNATO KOl HELOVEKTHNATA TEPLOTPOPIKAV Enpavtiipov (Amos, 1998)

| MAgovekTApoTa

* Mmopel va Sextel Ta mio Bepua
Kavoagpla anod Kabe aAlo
Enpavtnipa.

¢ Exel xapunAo KOOTOG cuvtpPNoNG.

| Melovektripata

e Elva SUokoAo va eleyyxBel n
vypaoia tou UALKoU, AOyw Tou
HLEYAAOU XPOVIKOU SLOOTAHATOG
TIOU TIOPAUEVEL OTOV Enpavtnpa.

¢ EXEL TN HeEyOAUTEPN XWPLTLKOTNTA
O€ OXE0N E TOUG UTIOAOLTTOUG
Enpavtrpeg.

¢ Mapouolalel To HEYAAUTEPO
Kivéuvo mupkayLag.

* ATautel MoAU xwpo.

=npavtipeg tumov Flash

Exhaust fan

Flash duct

Product

L ST PO AR T RS RS LA LS

Fresh feed

| AVAVAYAVAYL | D
Screw conveyor

Heater

Ewéva 4: Flash dryer (Advanced drying systems, 2013)

2’ autdv ToV TOTO TOV ENPAVTNPA, TO GTEPEA AVOULYVOOVTOL LE VO DYNANG TOOTNTOG pEVULOL
Bepuov aépa. H otevn emapn Tov 6TEPEDVY e TOV 0EPQ EXEL WG ATOTEAEGLLO TNV TOAD YpIyopn
Enpoavon. Ta oteped ko o aépag daympilovrar pe ) Pondela evog KUKAMVO, Kol TO AéPLo.
ovveyilovv Lo EVOG SLOY®PIGTHPA Y10 TNV ATOUAKPLUVOT KAOE GCOUATIONKOV VAIKOD IOV £XEL
mopacvpOet.

AOY® TOV HIKPOL ¥pOVOL ENPAVOTG GTOV GLYKEKPLUEVO TOTO ENPAVTIPA, 0 EEOMAMGUOG Etvat
TO GUUTOYNG OO OTL EVOG TEPLGTPOPIKOG ENPOVTNPAS. QoTOC0, 1 KATAVAAW®GT NAEKTPIKNG

evépyelag tvor LeyaADTEPT AOY® NG TOYVLTEPNG PONG OEPE LEGA OO TN LOVADQ, KOl ETEON M
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Blopala mpémel va TepAoel LEGO OO £VOV TELOIOTY 1] LOAO Yo va petwbet to pnéyedog g 1ot
®ote vo pmopel va aiwpeitar 6to pevpa aépa. [a vypd 1 KOAAGON VAIKA, dTwg 1 1AG, Eva
HEPOG TOL ENPov VAIKOD pmopel va avakvkAmbel Tiom Kot ovaptyvOeTol Pe TO €16EPYOUEVO
VYPO VAKO yia T BeAtimon ¢ dtakivnong LAIKO.

Ov &npavtpeg tomov Flash €yovv ypnowomombel pe emtvyio yio v E\poaveon tov
TEPLEGOTEP®V VAIKDV Propdlag, onmg EOAo, g, kat bagasse.

O1 Beppoxpacieg Tov agpiov etvar EAAPPAOS YAUNAOTEPES Yot TOVG ENpavinpeg avToHs amd 6, T
Y10l TOVG TEPLGTPOPIKOVGS, AL eEarkolovBovv va Aettovpyobv og Bepurokpacies Tavm omd 10
onueio kavone. O ypdvoc mapapovig Tov otepedv oe &va Enpavtnpa flash eivar tomikd
Myotepo amo 30 devtepOrenta, EAAYIGTOTOIDOVTOC TOV Kivouvo mupkaytds. (Amos, 1998)

IMivaoxag 18: IMMicovektiparto kot perovektiporo flash dryer (Amos, 1998)

OVEK LLOLTO V OAVESH LLOLTO

e Mmopel va xpnotpomnotnBel yia ta ¢ Exel uPNAO KOOTOC EYKATAOTOONG.
nepLoootepa €i6n Plopdlag. ¢ To KOOTOC TNG EVEPYELAC, TIOU

e OL eKTTIOUTIEG USPOYOVOVOPAKWY OTIATAAG O QVEULOTAPAC OE
elval ehadpwg xaunAotepeg art’ OUVOUOOUO HE TNV EVEPYELO TIOU
0,TLyla VOV TTIEPLOTPODLKO anattel n Enpavon, sivat uPnAo.
Enpavtrpa. e H avaktnon OspuotnTag ival

* AOyw Tou PBpaxéog xpovou SUoKoANn AOyw tTNG avapLéng tou
TIAPALOVAG KAL TNG XOLUNARG OEPQA LLE TOV ATUO TOU VEPOU.
Bepuokpaociag Asttoupylog, EXeL
XOUNAOTEPO KiVOUVO TTUPKOYLAG
QIO TOUC TIEPLOTPOPLKOUC
Enpavtrpeg.

=npavtipeg tumou Disk

Mo pkpdtepeg poég Tov VAKOD, 01 ENpavtnpes pe d1oKoLG ival o KOAN €mAoyT. Xe éva
T€1010 ENpoavnpa, Ta 6TEPEd BeppaivovTal LE CLUTVKVAOGT TOV ATHOD HEGH OO £VOL KEVIPIKO
d&ova pe TOALOVG KEVOUG O10KOVG OV avEAvouy TNV TTEPLOYN Yo TN HETOPOPE Beppdtnroc.
E1d1k6¢ eE0mMo oG avoKateDel TO VAKO KoL EVEPYEL Y10l VO KPOATHOEL TIG EMUPAVEIEG LETAPOPAG
Bepuomrag ehevbepeg amd cuocwpevoels. O Enpavinpog e diokovg Umopet va Agttovpyel vtd
KeVO M VIO TEOT), KOl TO CLUTVKVOUO 0O TO €6MOTEPIKO TOL dEova BEpuavong umopet vo

avaktnOel kot vo emotpoeei otov AéPnto. (Advanced drying systems, 2013)
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Cooling water  Thin sludge

Sludge
preheater

Direct
condenser

4% D5 ;
A

Ta WWTP Centrifuge

90-95 D5
dried sludge

Ewdvao 5: Disk dryer (Haarslev Industries, 2010)

Mivexag 19: Mieovektipota Ko perovektipata Enpaviipov torov disk (Amos, 1998)

MAgovekTApotTa MelovekTripata

* O KOPEOUEVOG ATUOG UTTOPEL va * EXEL TEPLOPLOUEVN XWPLTLKOTNTA
xpnotpornotnBel yia B€ppavon. AOYyw tNC xapunAng Beppokpaciog

* M£€0oWw TNG CUUMUKVWONG TOU Aettoupyiag oe oUykplon pe
aTHOU o Tov Enpavtnpa, eivat &Moug Enpavtrpec.

duvatni n avAaKTNon OPLOUEVNG
amno tn AavBavouoa Bepuotnta
g€atuLonc.

* ExeL amAn Asttoupyia.

e To KOOTOG cuVTNPNONG €lval
AOYLKO.

=Enpavtipeg tumouvu Cascade

Ot Enpavtpeg avtol ypnoiponoovvtal GuVHBS Yo TV ENPAVOT TOV KOKK®V, 0ALL LTOPOVLV
va ypnotpomomBovv Kot yio GAlovg tomovg Bropdalag. To vAkd e16ayeTal GE £va pEOV PEVLLAL
Oeprov aépa kabmg avtd 16épyetal o€ KAeoTO Bdlapo. To vAIKO piyvetal péca otov aépa,
HETA TEQTEL oW TPOS T KATM Yo vo avoyBel kKo tdAl. Kdmoto amd to vikod tpafiétan £Em
SUEGOV TV OVOLYUAT®V TNV TAEVPA TOV BUAGLOL TTOV EAEYXOVV TOV YPOVO TOPUUOVIG KOl
™V TocoTNTa NG ENPovong. O Tumkdg xpOvog TOPALOVIG Yol VOV TETOLO0 TUTO Enpavtipa

gtvon pepikd Aemtd. (Amos, 1998)
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T Outler gas

Spouting pattern

Spouting material

r EL Wet material

T Inlet gas

Ewdévo 6: Enpavripag tomov Cascade (SolidsWiki, 1999)

IMivakog 20: ITAgovektnpoTta Kot perovektypota Enpavripov tomov cascade (Amos, 1998)

MAgovekTRpaTa MelovekTnpata

e Mropel va XelploTel Kot ¢ H avaktnon Bepuotntag ivat
eAadpwg peyoAltepa SdUoKoAN kat darmavnpen.
owpatidla o oxéon He AAAoUC
Enpavtipeg, Wotdoo, TO
HEYEDOC AUTWV MPEMEL va Elval
OPKETA opoLlopopdo.

Zvothpata EfRpavong unépOepuou atuou

Ot teprocdtepot Enpavtipeg vaépHeppov atpov opotdlovv otovg flash Enpavipeg, ektdc Tov
OTL T0 PEVGTH, GTO OTOI0 ALWPOVVTOL T GTEPEQ Kol TO 0Toio mapdyet Bepudtnra, eivor atudg
Kol Oyt 0€pag. YO Kavovikeég cuvOnKeg Aettovpyiog, To pELGTO VAIKO OVOULYVOETOL LE APKETO
véPOepo aTHO Y10 Vo 6TEYVAOGCEL TO VAKO. Tumikd to 90% tov atpod mov eE€pyetar amd tov
Enpovipa erovakvkAo@opel evd to 10% tov aTpob, mov avIIPOs®TEVEL TV TOCOTNTO TOV
vepoy mov efotpiletonr omd T Popdla, agopsitor Kor €ite  CUUTLKVOVETOL EltE
ypnopomoleiton omevdeiog oe GAA PEPN TNG EYKATACTAONG.

Avt 1 pébodog Enpavong sivar cuvNBOG EVOOUOTOUEVY LE GUOTNHA ENPAVTHPO HE OVO
wavtee. Kabog oépyetat 1o vAkd péca and tov Enpavinipa, o atpog Tepvig Léca and Tov

WAVTO Kol TO VAKO. TN ovvéxewn, emdpovtag 1 Poapdtnto 6to LAIKO, Tepviel avtd G€
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KOTMOTEPO UAVTA. Y OTEPO TO VAIKO O1EpYeTOL HEC® TOL BaAdpov Ko Al O atpdc mepvaet
TAVe amd T0 VAKO pe TapdAAnAo tomo. X’ avtd 10 €ld0g ENpovong dev ecdyeton kabdAov
aépag. ['ia to Aoyo avtd eivar onpavtikd va elayiotonomn el n mbavotta dtappong evtdg Tov
Enpavtipa. O vagpbeppog aTHoc 6 ATUOCPUIPIKY| Tigon €ivol To POVO EUTAEKOUEVO LECO
Enpavons. Avtd cvppaivel Eneld o ATHOC ALEAVEL TNV OTOTEAEGUOTIKOTITO TOV GUGTHIATOC
o€ oxéon Le ToV aépa. AVTOC e TN GEPA TOV, LELOVEL TO YPOVO ENPOVONG KOL TNV ETPAVELL
Enpovong. O pubudc e€dtuiong eréyyetor amd to puOUd avtariayng Beppdmmrag peta&d tov
PEVGTOV ENPOVONG KOl TOL VAIKOV. XT0 TEAOG TG dladtkaciog T ENpavong, o atidg dtayEetal
Omd TO E0MTEPIKO TOV LAIKOV TTpog Ta £Em evkoAOTEPD, o’ 6,1t Ba yvotav pe tov aépa. O
atpog e€épyetal amd Tov ENpovinpa TAPOS KOPESUEVOGS, Kol Katd tnv é£0d0 cupmiéleton yio
vo. ouuUTUKVEBEl éva uEPOg Tov vePOL oL vmdpyel otov atd. O atudg, OTN CLVEXELN

avokvkAdvetat pécw tov Enpavnpa. (Worley, 2011)

£ 2

VELRA SE At .--.,;J
!

o ¥

e | L - Vet Provts

Ewova 7: Enpoavtipos vrépOeppov atpov (GEA Process Engineering S.p.A., 2000)
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Mivokog 21: IMMicovektinata Kot perovektipoto Enpavipov vaipdeppov atpod (H.C., 2004)

MAgovekTruota Melovektripata

e H AavBavouoa Bepuotnta * O\og 0 atuog,
efatpioswg amo tnv Enpavon OUMMEPIAQUBOAVOUEVWY TWV
uropetl v/ avaktnO«t. OPYOVLKWYVY, CUUTTUKVWVETAL KOl

e Agv gpdavilovral anwAELES TO CUMTTUKVWHA QTTOUTEL
BepudTNTOC 06 TN B€ppavon enegepyaoia twv Avpdtwv.
TOU a€pal. ® ATTOULTEL HILKPO UEYEDOC

* SUVABWC SEV UTIAPYOUV ETTOUTIES OCWUOTLS LWV WOTE VoL ETUTPETETAL
aeplwv. N avAuLEN ToU ATUOU Kol TWV

ocwpatidiwv.

* MapéExel peyain petadopa
BepuodTnTag Kal Taxeia Enpavon. * Eivau ULIIJTV\C') 10 KéGTOC’

« MPOKUTITEL £NPO TPOTOV UPNARC KE(I)G.?\(ILO}) yla To xaAuBdvo
TOLOTNTAC, EVW €XEL Enpadei 6oxelo mEcews.
opolopopoda.

* AOyw tTnG adpavoug
atuoodalpag Tou Tou atpou Sev
mapouaotalel Kavevav Kivbuvo
TLUPKAYLAG.

=npavtipeg¢ tunou Belt/ Conveyor

2’ autdv ToV TOTO ENPOVONS YPNOLOTOLEITOL EVOC S1ATPNTOC YUAVTOS Y10 TI LETAPOPE VAIK®DV
pécw tov Enpavmpa. O Beppog aépag mepva eite KAT® Kot SLAUEGOL €ite TAVE® KoL HLOUEGOV
TOV AVTO KOl TOV TPOidvVTog Tptv avabeppaviel kot emavakvkiopopnoet. Ot povadeg gival
YOPLopEVES cuvNBmG o O1dPopeg LDVES Kot 10w 1 po1| TOL AEPA VO SLOPEPEL OLAOOYIKA OTIC
dwapopeg Coveg. Emmiéov, kdBe (dver pmopel va ypnoipomolel OapopeTikd mPpoPid
Bepurokpaciog. Kopeopévog aépog eEépyetar amd tov Enpavtipa LECH EVOG KEVIPIKOL Oy YoV
egayoyng.

O Enpavinpeg ovtol umopel va elvar povadeg mOALATA®V SlEAEVGE®V, OTIC OTOieg M
TPOPOOOGia Vo dEPYETOL OO TOV £VOL IUAVTO GE AAALOV KAT® 0mtd TOV TPAOTO Le TN Porfeta g
Bapvtmrag. ZuvnBwg avtol ot Enpavtnpeg elvar punyavég 0o 1 Tpudv dehevcewv. EmmAéoy,
opopévol Enpavtnpes HETOPOPES, OTMG OLTOL TOL YPNGLULOTOOVVTOL Yol TV OPLIATMOOT)
AOYOVIK®OV €XOVV TOAAOTAOVG UAVTEG GE GEPA, KOl 1] TPOPOSOGI0 LETAPEPETOL O’ TOV £V
AVTO G GAAOV.

O myég BeppuomToC 67 QL TOV TOV TUTO ENPOVOTG UITOPOVV Vo, ival 0 aTdC YOUNANG Ttieong,
10 (010 vepd, 0 Beppog aépag N dAlov gldovg kKavotpa. Emiong, dvvatat vo epaprocTel yio

Adomn, Ao1ovg, Tprovidia, vroreippata EbAov kot Loyapordrapa. (Amos, 1998)
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Mivokog 22: IMicovektinata Kot perovektipato Enpaviipov tomov belt/conveyor (Amos, 1998)

MAgovekTrpaTa MelovekTripata

* YItapxel Apeon enadn e To
pel A TOU OEPQL.

e OL oAAaAEG {wveg poodEpouv
gveli&la yLo Tov EAeyxo NG
Beppokpaciag Kal YEVIKOTEPA TNC
Stadikaotiag.

e XapoaKktnpiletal anod apLotn
HeTadOpA EVEPYELQG.

® OL po£C MOLKIAOUV pETOEL TwV
{wvwv.

e AtakplveTal amo anaAod XelpLopod
TWV MPOTOVTWV.

e OL povadec uPnAng
Bepuokpaciag pnopet va eivatl
T(POPBANUATIKEG.

e Xpelaletal HeyaAn Loxug yla tn
Aettoupyia.

e To KOOTOG TOUG £ival eAadpwg
HUEYOAUTEPO QIO TOV
TEPLOTPOLKO Enpavtnpa.

e Elval evaioBnta otnv Asttoupyla.

® AV UTIAPXOUV LEYAAQ
HNXaVAHOTA HEXPL KAL Or)UEPQ
otn Bopela Apepikr).

e H povada prnopet va Stabetel
ovanoomnaoto Tunua Puéng.

=npavtipeg tumou Drum i Roller

¥’ oot ™ péBodo ENpavengs, GTAdIOKA T TEPLOTPEPOUEVA TOUTAVA BepuaivovTal EGMTEPIKE
vtd mieon atpov otovg 120-170°C. 'Evo Aentd oTp®OUO TOV VAIKOV OTADVETOL OLOLOUOPQOO
nave and v eEmTePIKN em@dvela pe eUPATTION N e WEKAGUO 1) LLE ETKOVPIKOVSG KLATVOPOLG
Tpo@odoaciag. [Ipotov 1o THumavo ohokAnpmoet pia diepyasia, To ENpd VAIKO amoléeton e pia
Aemida, M omolo EPANTETOL GTNV EMUPAVELDL TOL TLUTAVOL OUOOHOPPO KATd UnKog tov. H
amdd0on ToL Enpavrpa £xeL AUEST GoXEomn LE TOV pLOUO ENPOVOTG TOL AETTOV GTPMOUATOS TOV
VAMKOD GLVOPTNCEL TNG TOCOTNTOS TOV VAIKOD TOL TPOCKOAAATOL GTNV EMPAVELD. TOV
toumdvov. O pvBuodg g ENpovong e€aptdtatl amd ToV TOTO TNG GLGKEVNG TPOPOOOGINS, TNV
mieomn Tov atUoV €VTOG TOL TLUTAVOL KOl TNV TOYVTNTA TOV TVUTavov. H mpobéppavon ko n
TPOGVYKEVTPMOGT TPOPOSOGiaG UTOPEl Vo LEWOGEL TO QopTio TS ENpavong. Ot 1810TNTEG TOL
emnpedlovy TNV TPOCKOAANGCT GTO TOUTOVO €ival TO 1EMOEG, M EMUPOVEINKY] TAGN Kot 1
wavotra dafpoyns. Ot téocepig petafAntég mov di€movy T Agttovpyio Tov Enpavtipa ivol
N wieon Tov aTHoD, 1 TaXHTNTU TEPIGTPOPNC, TO TAYOG TNG LEUPBPAVIG KoL T XOPOKTNPIOTIKA
TOL VAMKOV TpoPodoaciag. H mieon tov atuov, 1 n pnéon Bepprokpacio OEppavengs, Ba pvbuicet
™ Bgppokpacio Tov Topmdvov. H tayvmta nepiotpoeng tov toumdvov kabopilel to ypdvo
emaenc. To vypd vAKO €@aproleTot 6TO TOUTAVO OO KATM® HE TPOPOOATEG EKKIVNONG TTOL

EMKOADTTOVV TO, TOUTOVOL LE TO VAIKO LLE TEPIOTPOPIKESG AETIOEC. AVTO Umopel va yivel, emiong,
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BuvBilovtag to TOUTOVO OE o SEEQUEVT] OOV TO GLUTVKVOUEVO VAKO TPOGKOAAATOL GTO
toumavo. Téhog, to 1610 pmopet va cupPei w’ évov cowlva TpoPodoaciog mov Ba Asttovpyel wg
EKKPEUES.

Ot Enpoavtipec avtod ToL TOTOV PIoPEl va £ovV £va LOVO TOUTOVO, 1} OITAO TOUTTAVO, 1] dVO
HoVa Toumavo. ZTov Enpavtipo SUTA0D TOUITAVOL, 1 amOSTOOT HETAED TV TVUTAVEOV KoBopilet
T0 TAY0G TOL VAKOV mov mpokertan vo Enpadel. To viwkd Enpaivetar kabmg ot KOAvSpot
TEPIOTPEPOVTOL KL €V GLVEYELN TO VAIKO amo&hveTan pe To payoipta. Avtdg o TOTog Enpavinpa,
LE TO OUAO TOUTOVO, ival o€ TAEOVEKTIKY] Béom emedn umopel va xeptotel £va evpld eacua
VMK®V, £XeL LYNAOVE PLOUOVGS TAPAYMYNG Kol YOUNAES ATOUTHOELS OE EPYOTIKO dvvoko. Ta
VA ov pumopet va Stayelplotel kopaivoviot amd apotd StoAdpoto péxpt Kot Papeieg Taotec.
Olo pmopovv var Enpabodv amotehespatikd otov tomo owtd. Ta mpoidvra Tpoeipnwyv mov
Enpadnkav pe m pébodo ot mepthapfavovy Beppogvaictnta vypd Kot TOATOVS, To OOl
UTTOPOLV VoL ApLOAT®OOVV YpIyopa amd TIG VIQAJES Kol TIC GKOVES TOV TPOKVITOLV.

H cdéltoa pniov, ot Tovpédeg @PoNT®V, Ol UTOVAVEG, TO TPOWYNIEVO SNUNTPLOKE TPMIVOL Kot
o ENPé LAIKA 7OV YPNGLULOTOI00VTOL YloL GOVTEG, KaTtaoKevdlovtal e ENpavinpeg SuTAov
toundvov. Ta tOumava mePIoTPEPOVTOL LOKPLE TO £va Amd TO GAAO KOl TPOPOSOTOVVTOL LE
eupantion pésa otnv vypY| TPoPodocia. To Enpd vAd aparpeitan pe ™ fondeta TV AemdOV
nov PBpiokovtar 270° pokpld and TIC TEPIGTPOPIKEG GVOKEVEG TPOPOS0GINc. AVTOC O TOUTOG
ENPOVTIPO TOUTTAVOL YPTCUOTOIEITOL Y10 VAIKA [Le OTEPER OV €lval GE LOPPT) GKOVIG OTOV
Enpaivovrtal. Térota etvar ta dtodvpato dAatog 1) o TAds. O Enpavimpag twin drum pumopei va
ypnowonomBel mg mpocnpavtipog vwd optopéveg cuvinkes. To vAKO apapeital ond Tov
ENpovtnpo HE HEYAAN TEPLEKTIKOTNTO VYpOciag Kot 1 ENpoven OAOKANPAOVETOL PE VOV
TEPLOTPOPIKO Enpavtipa. Avti 1 uéBodog ENpavong ivol 01KOVOULKT LOVO OTaV EMLTLYYAVETAL
aLENUEVT] OLVOUIKOTNTO, OTOPEVYOVTOS SVGKOAIEG TOL O VINPYAV GTNV TEPITTMOON YPNONG

LOVOG TOL £vOG €K TV S0 ENpavTipmy.

H tomoBémnon tov vypod vAkol ¢° évav Enpavinpa LovoL TLUTAVOL Yivetal pe Tn Por el
€0IKOV poAdV. Ta pord tomobetodv mAvV® EUAAN VAIKOD Kol TPOKVTTEL EVOL oD TEAMKO
poidv. O apBudg Twv polmv mov Ba ypnoipomomBovy Kabopilel kot To YOpAKTNPIGTIKAE TOV
@OAAOV TOL ENpov TTPoidvToc. Ta poAd avtd eivol TAEOVEKTIKA OTOV TO VYPO VAIKO OV KOADTTEL
OLOLOLLOPPOL TNV EMPAVELN TOV TUUITAVOL. XPNGULOTOOVVTOL Y10 T ENPOVOT] TOATMV KoL Y10

TPOTOVTO OLATPOPNG LLE VYNAT TTEPLEKTIKOTNTA GE GLVLAO, OTTOC VIPADES TOTATOC.
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Ewova 8: Enpaviipag tomov twin-drum (THERMOPEDIA, 1967)

H otfdda tov vAkod mhive 610 Beppovopevo toumavo givar Aemtn Kot dgv Topovotdlet
Kavévo meplopicpud oto eEatlopevo vepo. Tpia etvar ta otddio ™G petapopds Beppdtmrog
mov ocvppaivovv 6’ avtd t0 Aemtd otpopo. Kotd 1o mpdTo 0T4d10, TO AENTO GTPOUA
Oepuaiveton péypt to onueio Ppaocuov tov. Katd to dedtepo otddo, 10 vepd e&otpileton ko
10 VAKO Babuiaio petafaivel amd v vypr 0TN CGTEPEN KATAGTAGT. XTO TPITO KOl TEAELTALO
0TAad10, N Beppokpacio Tov TPoidvTog TANGLALEL EKEIVI TOV TLUTAVOV.

Avt 1 pébodog Enpavong mepthapPdvet T peTapopd OepuodTnToc 0md TN GLUTVKVOOT) TOV
aTHoD S1OUECOV TOV HETOAAKOD TUUTAVOL TPOC TO GTPMOLUO TOV LAKOV. O puOudc petapopdg
Oepuomrag e€aptdtor amd TV avticTasn GTNV OTOUAKPUVOT] TOL VEPOL GE YOUNAOTEPNC
VYPOGIOG TEPLEKTIKOTNTES, OAAG Kol OO TO YOPOKTNPLOTIKE TOV LALKOD.

Emniéov, avutdc o tdmog Enpavimpa mpoopépel vynAovg puBupovg Enpavong kot VYN
evepyelokn amodotikotnta. Etvorl KatdAAnlog yioo ToAtovg 6Toug 0moiovg To copotiot stvat
oA peydia yio Enpavon pe yekaopd. Qotdco, To VYNAO KOGTOG KEQAANiov Ko 1 Ogpikn
BAGPN oe gvaicOnta TpdEIA amd TIC VYNAEG BEPLOKPAGIES TOV TUUTAVAOV, £XOVV TPOKOAECEL
TNV TPOTIUN oM TG ENPOUVONG LLE WEKAGUO.

H avéntoén otov oyediacpd e pebodov avtg ya ) Bertioon Tov st Tik®V oAld Kot TV
OpenTIKOV 1010TNTOV TOV ENPOV TPOPI®V TEPIAAUPAVEL TN Yp1oT TV BondNTik®V KLATVIp®V
Y10l VO ATTOLOKPUOVETOL KoL VOL ETTOVATOTTO0ETEITON LAKO Katd TN d1dpketa tng ENpavong. Emiong,
nePLOUPAVEL TN XPNOT VYNANG TayDTNTOG Yo v avEnBel 0 puBpog ENpavong aArd Kot m xpron
Yuyxpov aépa v va, yoybel to vAikd. Ta toumava pmopet va mepikieiovion 6” €vav 0dAapo
Kevoy Yoo vo. Enpabel to vAkd oe younidtepec Oeppokpaciec., aAAd TO VYNAO KOGTOG
KEPUAQIOV TOL GLGTNUATOG GLTOV OV EMTPEMEL TN XPNON TOL G€ LYMANG alog kot

OeppogvaicOnto viwa. (Worley, 2011)
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ZQpavon o€ pegvotonmoilnuévn KAivn

H &qpavon pevotonomuévng kiivng ypnotponotei éva Bepprd aéplo yio Ty avOymon Kot T
dltpnon ¢ Tpogodocioc o pion pevotomomuévn katdotaorn. O aépag ecdystal o€
OLAAEKTY PEC® aveoTpa eEQVAYKAGUEVIG AgtTovpyiag Kot OlavELETOL HEGM H0G TAAKOG
TOV AELTOVPYEL OC KATAVOUENSG TOV GTEPEOD VAKOD HEG® UIAG SIATPNTNG TAAKAGS, 0KPOPLGI®V,
KePAPIKOD TAEYHOTOG 1} dALov pécov dtavouns. H khivn emtuyydvel 1010TtnTeC TOPOUOIEG LE
pevoTo moL péet Kot avaptyvoetat. H pguotomoinon mapéyet dueon emaen petald tov kébe
COUOTIOI0V TOV VAIKOV Kot TOV PEVUATOG TOV AEPIOL ONUIOVPYADVTOGS L1 EEUPETIKE OMOJOTIKT
ovokevn petapopdc. Ta vAkd oto omoia To PEYEBOg TV COUATIOIWV TOIKIAEL 1] £(0VV LYNAN
(POLVOLEVIKT] TTUKVOTNTO, UTOPOVV VO £X0VV KOADTEPT Sloyelpton o€ po SoOVoVEV KA.

H mmyn Beppdmrag pumopei va givar o atpdg, 0 nNAeEKTPIGHAC, 0 AvOpaKag, Kamolo vypd Koo
N kdmolo oépro. O ypdvog mapapovng elvar eheyyopevoc. Mmopet va petafdiieTor pe
uetaPoin g moodTTag TS Topoyns. To Pdboc e khivng umopei va moikitetl. (Worley, 2011)

Mivakag 23: [TAeovEKTINOTO KOl HELOVEKTIRATA ENPAVONG OE PEVGTOTOINEVT] KAIVY

(Worley, 2011)

* H emadr Tou peUATOC AEPQA LIE TO * Mrnopel va MpoKaAECEL Pelwan Tou
UALKO lval apeon. HEYEBOUG TWV KOKKWV AOYW TNG

e Mapéxet KaAn avaulgn. $Bopag.

¢ H petadopa evépyelag sivat * ExeL uPNAO evepyelakod kOoTog.
e€alpeTikn.

* Mrnopel va amnoteAsital ano
povadeg moAAamAwy {wvwv.

* H povada npavong duvartal va
Slo0£tat avandomaoTto KOUUATL
Enpavong.
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Ewova 9: Enpavtipag pevetorompévig khivig (KURIMOTO, LTD., 2004)

P

Znpavtipeg tUmou Spay

H &npavon pe yekaopd meptAapavetl tn S1oToo G6€ ATOUO THG TPOPOJOGING MOTE VO Yivel
yekaopog otayovidiov ta omoia Ba Ephovv oe emapn pe tov Bepud aépa oto BArapo ENpavong.
Ou yexoopol mopdyovior amd £vov TEPIGTPOPIKO YEKOGTNPO 1 OmO VOV YEKAGTIPO LE
axpopvoto mieonc. H eEdtuion g vypaciag and to otayovidlo Kot 0 oynUaticpds Enpov
COUATIOIOV TPOY®PAEL VIO eAeYYOUEVES cLvOnKeg Beprokpaciog kot pong aépa. Ymdpyovv
dlapopeg dopopemacelg Enpavimpov. EmAéyovtog t cwotn texvoroyia Kot T KOTAAANAN
SUOPE®OT ToL Enpavtipa, uropet va tkavoromBel omota avaykn Cnteiton yio 10 ekdotote
VAMKO  (emavevuddTmoT, TEPLEKTIKOTNTA o€ vypooio, HEYEBog ocopatidiov, eoavopevn
TUKVOTNTA).

H mmyn Beppdtrog pmopet va eivort o atpog, o nNAEKTPIoHOG, 0 dvOpaKag, KAmTolo vYpPd KaOGLO
N xémowo aépro. ‘Exet Bpayd yxpdvo mapopovig. Ot youniés tayhtnteg Kot 1 S1cTopd TV
COUOTWIOV emTPEMOVY TNV OMOTEASCUOTIKY ENpavon. O xpodvog Tapopovig UTOopel va
uetaPdiretar kabmg petafarieTor ) tayvTTe TOoL Aép ENpovong. (Advanced drying systems,
2013)
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JProduct

Ewdéve 10: Spray dryer

IMivaxog 24: Mieovektipota kKou perovektiporo spray dryer (Advanced drying systems, 2013)

MAgovekTuata Melovektipota

* Mrmopet va eAéyel To pEyebog e Eival oAU evepyofBopa
TWV owHaTOLWV. Stadkaoia.
e H emadn tou UALKoU pE TO ¢ ExeL uPnAo AettoupyLko
pevpa agpa eivat apeon. KOOTOG.
¢ To KOOTOG CUVTIPNONG Elval e AveruBupunta poiovta
HLKPO. UIoPoUV VO GUGCWPEUTOUV
e Mopel va KATOOKEVOLOTEL OO OTa TOLXWHATA TOU §npavtrpa.

Stadopa UALKA.

Microwave dryers

H teyvoloyia micwm amd v ERpavon pe pkpokvuato BacileTor oty moAMKOTNTO TOL Hopiov
g vypacioc. To vepd, To omoio givar £va dSumolkd pdpio (kat i6mG TO TO KOWO OGVUUETPO
QOPTICUEVO LOP10) avTIOPE GTA LUKPOKOUATO, EVO T 1) TOAKE popia dev avtidpovv. Emiong,
TOL LMKPOKVUATO SIEIGOVOVY GTO KEVTIPO TOL TPOIOVTOG, YOPIg va Emnpedletal 1 eXidpact TOVG
Ao T TUKVOTNTA TOL TPOidvToc. Ta pdpla avtidpovv mpoomaddvtag va evfvYpapUIcTOOY LE
T0 mMAeKTpopOyVNTIKO @opTio. Emedn 1o mAektpopoyvntikd medio TV HKPOKVUATOV
AVTIGTPEPETOL € TP TOAD VYNAN ovyvotmta (6co 600 dloekaToppdPle PopEG TO
JELTEPOAETTO), TO SUTOAIKA POpta GALALOVY GLVEXDS TNV EVOVYPAUULOT), TAPAYOVTOG EVEPYELD.
oL petatpénetal o€ OepuoTo. OvolaoTIKE, TO LOPLa TOL VEPOL BepuaivovTat LEypt To TPoidv
va Bepuavlel toco dote va e€atuotel to vepo. Ot Enpovtipec pe PIKPOKOLOTO UTopel va

eveouaTmOel 67 évav aplBpd amd TVTOTOINUEVES SIUUOPPADGELS, OTWS GLCTNLLATO KOTOYUKTY,
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Enpavtipeg petopopds M Enpavinpeg pe diokovg. Ot atpol mov oynuatilovior KoTd T
dwadikacio ovty mpénet va. eEaybodv Kt Oyt va Taydevtovv oto cvotnuo. (Advanced drying

systems, 2013)

dehumidified system

microwave suppression system @* b
i

feec?ing

Ewova 11: A@uypaviipas TPoQipmv pe Eveouatopévo ENpavTikd GOGTNILO LE LIKPOKOIOTO,
(Azeus Machinery, 2010)

Freeze Dryers

Av1OG 0 TpOTOG ENpavong yivetar dtav ypetdletot vo dtotnpnOel KAmolo GUYKEKPIUEVT) 101OTHTO
070 TEMKO TPOIOV TOL VAKOD OV EIGAYETOL GTOV ENPAVTNPO. ¢ K TOVTOV, TPEMEL TPMOTO VO
TOYMGEL TO VAIKO Yia va otafepomomBei ) dopn tov. To vAkd kataydyetor ot Beppokpocio
omov €yovv younAdtepo onueio kKatdyvéng to cvotatikd tov. Ev cvveyeia, o OdAapog
ENPOVONG EKKEVOVETOL MOTE Vo TPomOnbel n e&dyvmon, dNAadN 1N GAAAYT TOV GTEPEDV OE

aépro yopic petdPfacn oto vYpo otdd10. TENOGC, 0 atudg amoBdAietal HEG® TG AVTALNG KEVOD.

Ethyl Oleate

Koatd ™ owdwkacio g ENpavong, OPIGUEVES EVAOGELS OVVOVTOL Vo YPNOHoTotnfovy
TPOKELEVOL vaL eVicyvBei 1 ENpovon oe cuykekpipéva VKA. Mia tétola évoon givar o ehaikog
aviectépac. Avtodg dpa mg mapdyovtag dPpoyns, avsavovtog to pvoud e&dtuong tov
vepoL ota apykd otddw g ENpavong. Melwwvel v empavelokn tdon ovédvovtag v

eEdmAwon tov eAehBepov VOATOG £VTOG TOL VAKOV. AVTo, pE TN GePpd Tov, avédvel To pLOUO

™mg Enpavong.

Acoustic Drying
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To vAko Enpaivetar oe oyetikd youniés Oeppokpaciec 140-200 °F, pe évrova nymtikd KOpoto,
YOUNANG CLYVOTNTOS. AVTA TO IGYVPAE NYNTIKE KOLOTO ALEAVOVYV TOVG GUVTEAEGTES LETAPOPAS
Oepuomrag Ko palag o€ 0OAOKANPO TO OPLOKO OTPAOMO TOV VAKOD. AVTO evieivel Tov
Sy mpopd otepeov-vypov. Ot pubuoi Enpavong avtov twv Enpavinpwv givol 3-19 popéc mo
ypryopot am’ 0,11 tov cvppatikov Enpavinpov. H 1oyd¢ tov givar nepimov 1500Btu/lb H20
oV amopakpvveTat. To VAIKO gloépyetol otov Enpavtinpa otnv Kopven pe ) Pondeia tng
Bapvtnrag. WYekdletor mote va e10éA0el 610 BdAapo. Kabndg to vAikd ytumd tov aépa Kot To
MMTIKA Kopato, Enpaivetal o devteporenta. Evoc kukAmvag Bondd otn cuAioyn tov Enpov
poiovtoc. Ot Enpavtnpeg avtod Tov THTOL amAlToVY TNV VIaPEN GLOKELOV UEI®ONG NYOV,
AMy® tov BopvPfov mov Topdyston katd T Sudpke ™G ENpavonc. Ta Tpdea wov
KOTATACOOVTOL G OTO Tov £Yovv dvoKoAMa otnv Enpavon, Enpaivovial emTVYDS GTOVG
Enpovtpeg avtodc. Yypa mov mepiéyovv 5-78% vypacia £xovv Enpabel £mg dtov va mepiEyovv
10 0,5% g apyng vypooiog. Ilpoidvta pe vYNAN TEPEKTIKOTNTA GE MTAPES OVGIES, £G
30%, €yovv emiong Enpabel oe térotovg Enpavirpes. Alla mpoidvta mov Enpaivovion koAl
elval o G1pOTIOL KAAQUTOKIOD LE VYNAN TEPIEKTIKOTNTA GE PPOVKTOLN, Ol TAGTEG VIOUATOS, O
YOUOG AgpovioD Kot 0 yupdg moptokaAloV. Emeldn avtn 1 dadikacio ivar oyetikd ypryopn ki
emtuyydvetal o€ YOUNAES Beppokpacies, 0ev vToRaduileTal To PLOIKO YPOUA, TO PO KOL T

dwtpoeikn aéio TV TPOTOVIMV.

Infrared Radiation Drying

H teyvikn avt ypnowomnoteitor cuyvd ce cuvdvacud pe ™ Enpavon pe katayoén (yo va
emrayvvOel n dadikacio g e€dyvoong), Le T ENPavon Katd TapTidEg 1 e GUVEXOVS £PYOV
Enpavon). Oepuaivovtog to VAKO e VYNAN Beppokpacio, ®oTE Vo TPOKOYEL dpeoT dleicdvuon
¢ axtivoforiog and v empdveln, mapdystar veépudpn aktvofoiia. Ta WoviKd VAWK Yo,
TO. GLGTNATO CVTA AVOPEPOVTOL OG Lavpa codpata. Avt 1 Beppdmra mapdyetor cuvnBwg
amd eAGYES KATOL0L 0EPiov, amd NAEKTPIKES LeBOO0VE GLUTEPIAAUPAVOUEV®Y TV AAUTT POV
TUPOKTMOOEMS, and cwAnveg yoralia, kot otoryeior avtiotaong. H Oepuikr axtivoPoAio
ToPEXETAL O 101K GLGTILLATA TTOL PPICKOVTOL TAVE® Ad TOVG H1GKOVE TOL VAKOV. Ot ToATOl
Ko o Inktopata (gels) Aettovpyodv Koddtepo 6T0 GHGTNIO AVTO YT G° AVTO TOPEYETOL 1)
Béltiot deicdvon. Avti M teyvikn ENpavong moapéyxelt vynmid pvBud Enpavong ywpig va

TPOKAAEITOL KOWOT).
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Apubdatwon HEOW NAEKTPLKOU KAl payvntikou mediov

H pébodog pe t xpnon NAEKTPIKOV Kol LOyVNTIK®OV TESIMV ¥PNCLLOTOLEITOL Kupimg Mg pia
TEYVIKN SLOYMPIGHOV Y10 GUVIVACUOVS GTEPEMV-VYPDOV. MOMG T0 VAIKO apudatmbel pécm
avTg TG neBOdoV, amootéldetan og €vav AAAO cLUPatikd Enpavtipa Yo vo. OLOKANP®OEL 1
dwdkacio ¢ apuddtmoong. H PBdon e dwdwaciog avtng eivar m por| evdg cuveyoig
NAEKTPIKOV TEdIOV OV £POPUOLETAL YL TNV EVIOYLOT TG APLIATOONC. AVTd emnpedletl To
YOPOKTNPLGTIKA TOV VAIKOV, OT®G v 1) SOITOAKN POTY|, TO SLVOUIKO-Z aAAd Kot TO KOTA TOGO
etvar  vOpOPLLO. Xvykekpuévo 1M péBodoc avt axolovbel dvo  Sadikacieg, TNV
niektpomdopmon (electroosmosis) kot niektpodmOnon (electrofilitration). Hiextpodouwon
elval n Kivnom tov vepoy HEGH TV TOP®OIDV UEUPPUVMY TOL VAIKOD WE TNV EQPOPUOYN EVOG
NAekTpikoL dvvapikod. O 0e0TEPOg OPOC AVOEEPETAL GTNV Kivon TOV (QOPTIGUEVOV
oOUOTVOIOV TPOg To MAEKTPOSIL e TN TOpovsic €vog cuveyohs NAEKTPkov mediov. Ot
dlepyacieg mpaypotonoobvtal o Evav BGAopo Sl ®PIoHoy TPOoToH TO TPOIdV amOcTAAEl GE
dAlov ToTOoL Enpavinpa. Avth 1 péBodog de YPMNCLOTOIEITOL GE EUTOPIKT KAILOKO QKOO
AOY® TOL KOGTOVG NG, WGTOGO, Elval ApKETE VITOGYOUEVT OV GKEPTOVUE OTL 1| TEPPAALOVTIKEG

emmTOoeS AAoV pnebddwv eivon e&icov acvpgopec. (Advanced drying systems, 2013)

1.7 Emoyn Enpavtipa

H emoyn oteyvotmpla Ba e&aptndel amd ta xopoKTnploTiKd Tov VAWK Tov Enpaivetal, N
my" Oeppotmrog yo tov Enpavimpa, Kot Tig OofEoteg EMAOYEG OAOKANPMOTG.

To mpdTO KpP1LTNP1O BTNV EMAOYN VOGS ENpavtipa eivar 1 Aertovpykotntd Tov. [dve an’ 6Aa,
o eEomMopog mov Ba emdeyBel mpémer va mapdyel To emBLUNTO TPOIOV pE TN HOPPY| TTOV
oToXEVOVLE OAAA Kot pe TNV embounty| ToyvtnTo. H motdtnta mov anaiteitol 6to teAKd mpoiov
KOl TO, IO POATN T PLGIKA XOPOKTNPLOTIKA TOV KaBopilovtot amd ) tedMkn xprion. Mo okovn
vropdtog, yioo moapddstypo, Oo mpémer va Oa mpémer va enelepyachHel doapopeTikd, av
TPooptLATav Yo ¥pNon 6€ KATOoo ToTd o’ 0,TL oV NTOV Vo ¥pNGLorondel og méoto VIOpATog
ot payepkn. Hapd v nowidio ce eumopikodg Enpavtnpeg otV oyopd, ot d16.popot THTol
AVTAOV AELTOVPYOVV GE PEYEA0 BaBLO GUUTANPOUOTIKG Kot Ol OVTOY®VIGTIKE. AAA®GTE, 1) 1010,
n eHon tov TpoPAnpatog ™e ENpavong vrayopedel TOV TOHTO TOL ENPAVINPO TOV TPETEL VO
ypnopomomBel 1 tovAdyotov meplopilel T SuvatdOTNTO TNG EMAOYNG o€ 00O 1 TPELS
dtpopetikovg Tomovg. H tedikn emdoyn yivetar, téhog, Pdoel tov kepoioiov kol TV
AeLTOVPYIKAOV domavav. QoT10c0, TPENEL Vo 00l TPOGOYT GTOV VTOAOYIGHO TOL KOGTOVS OAO

TOV GLOTNHOTOG KOt Ol LOVO GT LoVAdQ TNG ENPOVOTG.

65



Ymhpyovv KOmOleS YEVIKEG KOTELOLVINPIEC YPOUUES YL TNV EMAOYN TOL KATOAANAOL
Enpovipa, oAl Bo mpémer vV ovayvoplotel OTL Ol KOVOVEG TOL LIAPYOVV EMOEYOVTOL
eEapéoemv. O1Enpavnpeg KoTd TopTides, Yo TaPASELY LA, EIVOLTLO GLYVE XPTCLOTOIOVUEVOL
otav 0 puOUdS Tapay®YNG TOL ENPOV VAIKOV elvar pkpdTepog amd 150 £wg 200 kg/h, evd ot
ENPoVTNPEG CLVEXOVG £PYOV EMAEYOVTAL GYEOOV TAVTA Y10 PLOUOVG TAPUYM®YNG LEYUAVTEPOVG
am6 1 €wg 2 tn/h. T Tovg evoldpesovg puluovg mapaymyng Oa tpénet va eeTacTtovV Kot GAAOL
napdyovteg. To vAkd mov sivor Oepuikd gvaicOnta Ba wpéner va Enpaivovtol cg younAn
Oepuoxpacio vd kevo, | €va Beppokpactokd yoaunid péco BEppaveng n moAd ypryopa G’
évav Enpavinpa ue onpét | o’ évav flash Enpavripa. Ot €66pavotol kpHotarrol Tpémetl v’
avtpeTonilovtot N, OTmg 6 Evay Enpavinpa Le dioKoLG.

O &npavmpag mpémel va Asttovpyel aglomorta, pe ac@diela kol otkovopkd. To k6oTog
oLVTPNOoNG Kot Agttovpyiag o Ba mpémet va etvar vepPoAiko. H pumoven mpénet va eAEyyeTan
KOl 1) KATAVAA®GT evEPYELNG TPEMEL va. eAaylotomoteitatl. Ommg kot 6e GAAEG CLOKEVEG, OVTA
TOL KPLTNPLO UTOPEL VoL aAANAoGcVYKpOoVOVTOL Kot Vo givar dhokoAo va emtevyBel copfipacud
otV ££€VPEGT TOV BEATIGTOV ENPOVTIPO Y10 VOV GUYKEKPIUEVO GTOYO.

Ooov agopd ™ Aettovpyia ENpavong, ot adtafoticol Enpavimpeg ivar yevikd Ayotepo akpipoi
amd Tovg wUn adPotkovs Enpavtnpes, mapd T YOUNAOTEPN Oeppuky amdooom TOV
adPOTIKOV HOVAS®Y. AVGTUYMG, VTLAPYEL GLVNOMG TOAAY GKOVN TTOL UETAPEPETOL OO TOVG
adaPatikodg ENPavnpes Kol QT TO TOPAGVPOUEVO COUATIOW TPETEL VO OTOLOKPVVOVTOL
oxedOV TOGOTIKG amd To aéplo ENpovone. Towg amorteitor, Aowmdv, KAmTOL0G TEPITAOKOG
eEomMopog 0 omoiog Pmopel va KooTicel TOG0 0G0 Kat 0 10106 0 Enpavtnpas. AvTd T0 YEYOVOG
kaf1otd Tovg adPatikodg Enpavtnpeg AYOTEPO EUTOPIKOVS amd KOmOo Un adtoPatikd

oVOTNO 6TO OTOT0 Ypnoiponoteital Alyo 1 kaBdiov aépro. (A.IL.O., 2005)

KEOANAIO 2. Nelpapatikd MEpog
2.1 Evloaywyn
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Agdopévng g Tapovoug KOTAGTOONG GE GYECT LE TOV TPOTO SL0YEIPIONC OTOPPIUUATOV CTNV
EALGSa, dnuovpynOnke n avéykn piog amloveTeEPNS Kl QUECH EQPOPUOGIUNG TPOTAOTG LE
oKOTO Vo GVVTEAEGTEL OAAYT Kartevhuveng mpog Eva cvoatnuo dwaeipiong vikov (Resource
Efficiency) kot oyt amoppupdrov, 6mwg entdooel kou 1 toArtikn e E.E. Avt) n mpotoon
Baocileton Kat’ ovcio 611 S1EVKOAVVON TOV EMTEAEITAL LE TOV OLOYWOPICUO TOV PODV TNV TNYN
KOl GUYKEKPIUEVO OPOPE TN PO TV OGTIKMOV OIKIOK®V BlroamofAntov.

YKomog, Aowmdv, NG TMapovOOS OMAMUOTIKAG epyaciog €ivar m dtepedvnon g mBavig
a&101oinoNg TPOSHAEYEVOV OIKIOKMV BlroamoANTov TV omoiwv 1) dSleAoyn £yve 6Ty Tyn,
Yy TV wapoy®yn Prooabavoing oevtepns YeVIAG. XVYKEKPIUEVO, TPUYLATOTOmONKE HEAETN
TOV GLOTNHOTOC dloyelpong owKloKkdV PloamofAntwv pe ypnon g uebddov g
OTOKEVIPOUEVNS ENPAVONG TPOKELLEVOD VO TPOGILOPIGTOVV TO, (PLGIKOYNUIKE YOPOKTNPLOTIKE,
TOV TEMKOU TPOIOVTOG Yoo TN mopaywyn obavoing oevtepng yeviag. Ilpoxewévov va
npaypatoromBel to eyxeipnua, €ywve derypatolnyio and cvvoro 80 owidv TV ANpov
Acmponvpyov ko Ilamdyov-XoAiapyoy, xoatd v omoic cLAAEYONKE TOCOHTNTA OIKIOKOV
BroamofAntov (Sratpoeukd aroppippoto, KAadd, xopti K.AT.) Metd ™ StaAoyn Kol GLALOYT
TOV 0PYOVIKOD KAAGUATOG TOV OIKIOK®V BLoamoBANT®V TPy Latomomonke HeTAPOpE TOVG LE
OTOPPIUUATOPOPO. TV cuvepyaloueveov pe to mpdypappo AnNpov. XTn CLVEXEW To.
amoppippato odnyndnkav oto ywpo tov E.M.IL., tomobetbnkov oto cvotnua &npavong
GAIA 6mov 10 vAKO ENpabnke TpoKeWEVOL va apalpedel n TepleyOUEVN G€ 0VTO LYPAGIL EVHD
070 TEAKO VAKO KaOMOG Kot To vYpd Tov AauPdvovta, TPayLaTomom iKY QUGIKOYNIKES
AVOADGELS Y10 TOV OAOKANPOUEVO YOPAKTNPLGHO TOV.

IMa va Bewpeitar n perétn, yuoo v omoio N Tpoomadeio Tov Eyve NTAV UEYAAT, TANPNG Kot
OAOKANPOUEVT], AKOAOVO®MG OVOADOVTOL TO YOPOUKTNPIOTIKA TOV ONUOV TOV EMAEXONKAV va
GUUUETAGYOLV, TO UNYAVILOTO TOV YPNCLoToOnKay, ot péBodotl mov akolovdnOnKav Kot

TEAOG TA YOPOKTNPIOTIKA TOV VAKAOV OV EEETACTNKAV.

2.2 AQuog Aompomnupyou

O Anpog Aocmpomvpyov, avikel omv Ilepipepelaxn evomto Avtikig ATTIKNG, Kot
neptloppdaver tov Acmpdémvpyo. Xwpobeteiton oe andotacn 20 yAu. and 10 K€EVIPO TOV
Anvov, evo dwcyiletar and tov 0dwd dova ABnvov — KopivBov cuvopedovtag pe toug
Anpovg Edevoivag kot @uAng. Zta 6pta tov Anpov, gvtomioviot euotkoi epaypoi 6mwg to
opo¢ [TadpvnOa, n Bardccia teployn Tov KoéAmov g EAgvoivag to ITowkido Opog kot o texvntod

epaypo Tov Agpodpopiov g [oAepkng Agpomopiag g EAevoivag.
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Eivon évog amd toug Aiyovg Afjpovg e EALGS0G, 0 omoiog oev petaffAnOnke LT TV Qaployn
oV vopov 3852/7-7-2010 «KaAilkpdtne» o omoiog epappdotnke v 01/01/2011. H éktoon
tov givar 101,9 tetpaymvikd yradpetpa kot o TAnbvopog tov 30.160 ek tov omoiwv, 15.710
elvan dppeveg ko 14.450 eivon yovaikeg. H mAnBuouiokt mokvotnta tov Apov avépyeton o
295,74x6rokovVKm?. To otowelo auTd OvaQEPOVIAL GTNV TPOGHOTN GTOYPOPY OV
npoypatoromdnke and v EA.XTAT 1o 2011.

Kotd v amoypaen tov 2001 o Anpog apiBpovoe 27.741 katoikovg, aptOpog oyedov SmAdo1og
amd Vv amoypoer) Tov 1991, kabiotdviag tov Tp®dTo, o€ TANBVGUO Ao TS AVTIKNG ATTIKNG,.
Ta otoryeia tov 2011 delyvovv eniong TV aENTIKY TGN TOV TANBVGUOV TG TEPLOYNC.

O ovvoAikog poviog mAnduoudg tov Anpov avietowel 6to 0,3% 1oL CLVOAKOD HOVIIOV
mAnBvopov ™¢ yopag ko 6to 0,7% TOov GLVOMKOL povipov TAnBvouod g Ieprpépetag
Attikng. [Ipoxetton yia évav amd tovg pHeyaAdtepovs ANHovs TG ATTIKNG.

Baowd yopakmpiotikd tov Afuov, eivar n dmapén pikpdv Kot peyGAwmv Bopnyavidv, ot
omoigg dnuiovpynnkav otov Anuo v dekaetio Tov 60° pe AmOTELECLLA CTUEPD, GE CNLOVTIKO
KOppdtt tng éxtacng tov, va amoteiel Propnyaviky {ovn. To yeyovog g Towtdypoving
EYKATAGTOONG LETAVACTMOV OO TO £6MTEPIKO OALG Kot TO eEMTEPIKO, TNG YDOPAS, AAAAEE TNV
avOporoyewypapio tg TOANC.

O Anpog yapaxtnpiletor amd TOALL KEVTPO HE UIKPO aplOUd EMYEPTCEDV KOl KOTOIKIDV
KaOd¢ emiong kat Brounyavik®v cuykpotnudtov. [Tépav tav kupimg Tupveov Tov Afpov, 6TV
EMKPATELL TOV, VPICTAVTOL APOLOSOUNUEVES OIKIGTIKES GUYKEVIPMOOELS OLACTOPTES LECH GTA
opwo. tov. EmumAéov o yopokmpog TV OWKICUOV €ivol OHOpO®UEVOS OVAAOYO, LE TO.
YOPOKTNPLOTIKA TOV KATOIK®V TS KAOe okioTiKNg {dvng. LTV 01KIoTIKY doun Tov Afpov
onuavtikd poro mailovv ot KvkAo@oplakol GEoveg, M ywpoBétnon twv Plopnyovikdv
EYKATAGTAGE®V KAODS KOl TOV YEDOPYIKOV KOl KTNVOTPOPIKAOV LOVAIMV.

Kvpo yopakmmpiotikd tov mepoydv kotoikiog, sivor m EAAEWYN KOWOYpPNOTOV YDPOV
TPAGIVOL VA M VTOPEN KTNVOTPOPIK®V HOVAO®V £VTOG TNG TEPLOYNG KATOIKING, Onovpyet
ONUOVTIKA TPOPANLOTA POTOVOTG GTNV EVPVTEPT] TEPLOYN].

‘Eva. emmAéov yapakmnplotikd g meployns, ivar n 4mapén SopopeTiK®Y ¥PNoE®V YNG Ot
omoieg apevog Lev glvat VOULIES, a@eTEPOV O 1 cuvuTapsn Propnyavik®dv {Ovov evioc Tov
OIKIGTIKMOV TEPLOYADV, OTOTEAEL GUYKPOLOT| YPNOEMV YNG 1 OToio VPIGTATAL GTO. OPLO. TOL
Anpov.

Yy meployn| Bpickovion TANn00¢ Propunyavidv 6mmg n EAAnvikn XoaAivBovpyia, to AtvAiotipla

Aonpomipyov kabdg eniong kot koppdtt g EBvikng Od00 ABnvav KopivBov, mapdyovteg ot
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omoiol emnpealovv OPVNTIKG TOVG OIKIGHOVG 7oL Ppickovionl KOovid G€ avTtég, Om®G O

OLVOIKIGUOG TV NEOKTIGTOV GTIC TAPVPES TOV ALYOAE®.

2.2.1. NAnOGuopuiakda otoilxeia ARuou

Ta otoyeia Yo Tov Apo Acmpomvpyov mov avaeépovior oto 2001, delyvouv 6Tt 6TOoV AfjHo
vdpyovv cvvolkd, 6581 vowkokvpid. Ta volkokvpld oVTA KATOVELOVIOL GE KOTNYOPIES
avéioyo pe 10 mANOOC TOV HEA®V TOLG. XVUQOVO Le TV Katavoun avtiy, to 10% tov
VOIKOKLPIOV ToLv Afpov amoteAeital and éva pérog, 1o 21% tov voukokvpidv tov Afpov
OVOPEPETOL GE VOIKOKLPLE TOV OOTEAOVVTOL altd 2 LT, T0 22% OVTIGTOLYEL GE VOIKOKLPLA e
tpio péAN, 10 25% og vowkokvpld mov avtictoryel o 4 péAn, to 13% oe voikokvpld pe mévte
LEAN, 10 9% o€ vowkokvpld pe £En HEAN.
Mivaxag 25: Anpoypagikd ctovycio Afpov AGTpoTvPYOV

Nowokvprd AHMOZX AXITPOIIYPT'OY NOMAPXIA AGHNQN

Ydvoro (%) Xdvoro (%)

1-pein 678 10 235.926 23,6

2-peM 1380 21 275.961 27,6

3-pe 1458 22 218.011 21,8

4-peM 1637 25 203.547 20,4

S-per 831 13 48.507 4,9

6-peMy M pe 597 9 18.156 1,8

TEPLOCOTEPT.

néin

Xvolro 6581 100 1.000.108 100

Ta mapandve aroteAéopata Tapovctdlovtal S1oyPOUUOTIKE GTO S1OYPOLLLLO TTOV OKOAOVOEL:
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6-1eAn Kal avw 1-peln
9% 10%

2-Ueln
21%

3-ueln
22%

Aaypappa 9: TTocoetd (%) TOV VOIKOKVPLAY TOL AoV AGTpoTvpyov Tasvounpéva ava
Katnyopio (Xtpatnyikég Lyeoraopnos Afpov Acmporvpyov, 2011)

2.2.2. Tpéxouvoca kataoctacn otn Siaxeipion Twv aANOPPLUUATWV

O Anpog Acmpomipyov, ypnoiponotel Tnv HEB0d0 TS VYELOVOIKTG TAPTG TV OTOPPUYLLATOV
tov otov XYTA @uAng péom tg Attikng odov. O Anpog and 1/1/2012 copgpwva pe v
amopoon opld. oK. 52546 “Lvctoaon Ewdwov Awofabuidikod Zvvoéspov yio ) dtayeipion
OTEPEMV AMOPANTOV GTNV UNTPOTOMTIKY TTEPLPEPELD ATTIKNG” 1 omoia vopobetnOnke pe to
®EK 2854 mov exdodnke v 16" Aekepufpiov tov 2011, givor vmoypewpévog va kotafdiet
elo@opd otov EAXNA avdioya pe v mocdtnta Tov AXA 1oL GTEAVEL TPOG VYELOVOLLKT] TOQN.
Xoppova pe tpdseata otoryeio tov E.AXN.A., o Aqpog 1o 2012, anéppuye 16.800 tdGvovg
AOTIKOV GOUUEIKTOV amoPAntov (AXA) nocdmto 1 omoio avtictoyel o€ 1,27kiAd/kdtotko
nuepnoing. H mocdmra avt avapépetal ota amoppippata mov petopépnioy otov XYTA,
vroigippato tov Kévripov Atdyvoong, A&oddynong kot YmoompiEng (KAAY) kot g
HOVASOC UNYAVIKNG OVOKOKAMONG. XT0 A0 EKTILATOL GOUP®VA LE TOLYElD TOV YTTovpyeiov
[Tep1pdrrovtog, Evépyeroc kow Khpatikng AAayng (YIIEKA), 6t ta mopoyopeva owtokd
Broroyikd amdpAnta givar 0,5kg/dropo nuepnoimg 1 6.600 tn/étog. Tvuvorikd vadpyovv 10.500
vowkokvptd to omoion  e&ummpetodvion amd 3.200 KAO0LE OMOKOUONG  GUUUEIKT®V

anoppiupdtov. Emmiéov otov Anpo vrdpyet £vog otabuoc petapoptmong AXA.

70



Mivoxog 26: Awopinta wov druyerpileTon 0 Apog AGTPOTHPYOV HEGH TOV PTAE KAd®V

MAaotika MeTtaAALKES Xaptiwveg
MITOUKAALO Kot ZUOKEVAOLEC ZUOKEVAOLEC
doxeia T ey Motwv (Tetrapak)
e Nepov * Kadpedwv * Xupol

o MAQKTOC * KovoepBwv e Kpoold

* KatBopLoTIKWV UNKWV * MeToAAKWV MWHATWY o FEAOKTOC KOl KPELES
* YAlLkwV Zuvtpnong

KOLL KOUTTALKLOL
e AAoupwvéviol Slokol
e Koutld kal cwAnvapLo

* XUpWV

* MOAQKTLKWV

® JKOVNG KL uypoU
TMAuGipaTog

* YypwvV oQamouvLwV Kal
COUTIOUAV

210V¢ prhe KAOOVS OV TOTOHETOVVTAL DVAIKA TOV OVIIKOLV GE GAAL GLUGTILLOTA OVOKDKAWMGNG
OGS UTATOPIES, NAEKTPIKEG GUOKEVES, EAACTIKA, LETAALN, povya, TAOCTIKG doyelo amd Addia
OVTOKIVTOV, OIKOJOOUIKA VAIKE, £mmAo Kol opyovikd vroisippoto tpogipmv. Ot kddot
dotnkav dwpedv otov Anuo poali pe 1 (éva) oymua avakdkAmong To omoio Agttovpyel Kot
ouvtnpel o 1d1og 0 Afpog pe dued Tov £€oda.

Ta avakvkAdoio LAKA, aeod dloy®ploTtodV Kot TomofetnBovv amd Tovg KOToiKoug TOv
ANPOV 6TOVG PTAE KASOLG OVOKVKAMGONG, Ol 0TTOi0l IVl EYKOTEGTNEVOL GE OAN TNV £KTOOT
Tov Afpov cg onueia OkoANg TPOSPacNG Yoo TO KOWO, UETAPEPOVTIOL UE TNV YPNOT TOL
ATOPPLULUATOPOPOVL OV €xel d0Bel amd v EAnvikn Etopeion A&omoinong Avakdkimong
(E.E.A.A.) ot0 Ao (®6TOGO VIAPYOVYV TEPIMTOGELS OOV YPNGILOTOLOVVTOL KOl SNUOTIKA
oyfuata yo 1o okond owtd) 6to KAAY tov Acompomnhpyov, dmov Kot avaKTaTon £V LEPOG TMV
VAMK®V avtdv. Ta DAMKA Tov 0gv avakTOVTOlL AOY® KOKNG TOLOTNTOAS, UETOPEPOVIOL GTOV

XYTA ®vAng 6mov Ko amoppintovtol pe KOGTOG 0L KAAVTTETOL 0O TOV ANUO.
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XOppova pe ototyeia Tov Anpov Actpomdpyov, o omoiog £xel Aapet otoryeio amd v E.E.A A,
01 TOGOTNTEG TV OVOKVKAMGIL®Y VAIK®V TOL ANHov yia 1o £10G 2012 ftav 750tn. Ztov wivaxo
oV axoAovbel mapovsialovtal Ta oTotyEln TOV APOPOVY TOV Ao AGTPOTHPYOV GYETIKA LUE
TNV OVOKVKAMGT] GUGKELOGLDV.

Mivaxkag 27: ZtoTioTIKA 6ToryEio avakOKLoens Tov Afjpov Acrporvpyov g E.E.A.A.
(Ernvuai Etapia Agromoinong Avaxkvkioong, 2012)

Zuvolkdg aplfuog umie kddwv 450
YVVOMKT YOPNTIKOTNTO OIKTVOV KASWV 495
Oyuata mov  €povv  mapoywpndel amd 1
E.E.AA.

[Mocdtta.  TOPAYOUEVOY  OVOKVKADGIL®V 0,8kg/aropo/étog

VAMKAOV avd dTopo avd £Tog
[TocoTNTa AVAKTOUEV®OY VAKOV 0vE GTOopo 0,04kg/aropo/pépa

avé pépa

2.3 AQpog Mamndyou-XoAapyou

O Anuoc IMomdyov-Xolapyod amotehel pio mepoyn pe Owpopetikd mAnBuoupiokd
YOPOKTNPLOTIKG GE oxéom pe Tov Afjuo Acomporhpyov. H tedevtaio minBuopioxn aroypoei,
wpaypatoromOnke to £1o¢ 2011 and v EAAnvikn Ztatiotikn Yrnpeoia (EA.XTAT), ootdéco
Aemtopepn O€dOUEVO GYETIKA UE TO. EMUEPOLS oToryeior Tov GuVBETOLY TOV TANBLGUO TG
TEPLOYNG, 0V Exovv dnpoctevtel amd v EA.ZTAT péypt onpepa ko 6€ autiv TV TEPITTOON.
Yuvenmg To otolyeia mov mapatifevion otnv cvvéxela agopovy oto £tog 2001 omdTE KO
VILAPYOLY ONUOGLIEVUEVO TTATPT] GTOLXELD Y10l TV TEPLOYN.

opgpwvo pe v anoypaen ™ EAZTAT tov 2011, o poévipog minbucpdg tov Anpov,
avépyetar o€ 45.850 ex twv omoimv ot 21.630 eivar dppeveg kot ot 24.220 yvvaikeg evo M
mokvoTTa TANBLGHOD avépyetal o€ 6.259,39 kdtowovKm?2. H minfuopiaky mkvotnTo. Tov
Afuov avépyetar oe 295,74 karowkoyKm?2, To 2001, ot povipol KGTotkol Tov Afpov froy
47.714. H ovykpion tov otoyeiov tov anoypaedv tov etdv 2011 ot 2001, (EA.XTAT)

QoveEP®VEL Lel®OT TOL POVIHOL TANBVoHOD KoTd 1864 dTopa.

2.3.1. MAnOuopiakd otoilxeia ARpou
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O povipog minBuvopodg tov ANpov g mocootd aviietoryel 6to 0,4% ToLV GLVOAKOD HOVILOV
mAnBoucpov g ydpag kot 6to 1,2% tov cuvolkol pévipov mAnBuopov g [eprpépetog
ATTiKnc.

Xoppova mavto pe to omoteléopato g Amoypagnc s EA.ZTAT to 2001 yw to Afpo
[Toamdryov-Xolapyov, To GHVOAO T®V VOIKOKVPLDOV TOV Afjpov avépyetat o 17.766 votkokvpid.

Mivaxag 28:Anpoypa@ika etovycio Afpov Mamdyov-Xorapyoo

Nowoxkvprd AHMOZX [TAIIATOY- NOMAPXIA AGHNQN
XOAAPI'OY

YOvoro (%) YOvoro (%)
1-pen 3.999 22 235.926 23,6
2-peM 5.247 28,5 275.961 27,6
3-pe 4.097 23,1 218.011 21,8
4-peM 3.540 19,9 203.547 20,4
5-pe 756 4,3 48.507 4,9
6-pedy M pe 217 1,2 18.156 1,8
TEPLOCOTEPT,
nérn
Yvolro 17.766 100 1.000.108 100

2.3.2. Tpéxovoa katdctacn otn 6itaxeipion tTwv
AMOPPLUUATWYV

O Anpog Iandyov-XoAiapyod 6mmg kKot 0 ANpog Actpomvpyov, ypnoytonotel v pébodo g
VYEWOVOUIKNG TOPNS TOV omopplupdtev tov otov XY TA euing péom g Attiknig odov. O
Aqpog amod 1/1/2012 ocdpepwva pe v oandeacn apd. owk. 52546 “Xvotoon Ewdukov
AwPafudikod Xvvoécpov yuoo T Owoyeipion otEPE®V OMOPATOV OTNV  UNTPOTOMTIKN
neplpépeto. ATtikng” m omoia vopoBemOnke pe 1o ®EK 2854 mov ekddbnke otig 16
Aexepppiov tov 2011, eivar vroypempévos va katapdrel eilcpopd otov EAXNA avéroyo pe
™V 10cOTNTA TV AXA TOL GTEAVEL TPOG VYELOVOUIKT] TOQY].

Xoppova pe mpdseata otoryeio tov E.A.Z.N.A., o Afpog to 2012, anépprye 20.464,20 tévoug
AXA mocdtto M omoila avtictoryel oe 446,3 kihd/kdtoiko emoing. H mocodmta ovty
avaQEPETOL oTa amoppippato mov petaeépdnkav otov XYTA, vroieippata oo KAAY ko
NG LOVAdOG UNYOVIKNG avakOkAmong. H nuepnola mocotta tapaymyn AXA avd KAToKo 6To

Anpo IMomdyov Xolapyoo ektipdror oti eivor iom pe 1,35 kihd AZA/kdtowko/muépa mepimov.
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Qo1000 T oToLKEin avTd amotelovy extipnon tov E.AXN.A. evd ta akpifr] otoyeio Oa
dnpoctevtoHv pe v etota £kbeon tov E.AZ.N.A. 1 onoia B dnpocievtel pésa oto 2013.
To npdTo e€dunvo Tov 2012 cvppwva pe enionua ototyeio tov E.AZ.N.A., to o' e&dunvo 2012
petapépnkay otov XYTA @uing 9.437,865 tovor AZA/vMK®V.

[Tépav g dayeipiong TV amopplupdtov pe Ty pHEBodo e VYEOVOMKNG TP, 0 ANpog
CUUUETEYEL GE TPOYPOUUN OVOKOKA®ONG e ypnon umAe kddwv omd 1o 2007, o omoiog
vroroyileton 0Tt KaAvmtel mepimov 1o 30% TV VOIKOKUPUDY TOV LILAPYOLV GTOV ANUO Kot
GTOVLG 0TO10VG TOTOHETOVVTAL VAIKE TV TTO10 KAT® KOTNYOPUDV:

Mivexog 29:Yka mov droyerpileran o Afjpog Mamdayov-Xorapyod péco Tov prie KAd®V

MAaoctka
MTTOUKAALOL Kol
doyxela

* Nepou

MeTaAALKEC
ZUOKEVAOLEC

* AvaUKTIKWV
e Kapedwv

Xaptiveg
ZUOKEVAOLEC
Notwv (Tetrapak)

e Xupot

* KovoepBwv

* MeTaAAkwV Nwpdatwy
KOl KQTtaKLoL

e AAoupwvéviot Alokol
e KouTLd Kal cwAnvapLo

e Kpaola
e [AAaKTOG Kol KpEUEG

® [AAQKTOG

e KaBaplotikwv YAKwV

* XUpWV

* MaAOKTLKWV

® IKOVNG KAt Yypou
MAvcipatog

e YypwV ZamOuUVLWV Kot
Jaumouav

210V¢ pmhe KAOoVS 0V TOTOHETOHVTAL VAK(A TOV OVIKOVV GE GAAD GUGTHLOTO AVOKOKAMONG
OMWG: UTATOPIES, NAEKTPIKEG GUOKEVES, EAACTIKG, LETOALD, povYO, TAOCTIKA doyeia amd Addta
OLTOKIVTOV, OIKOOOUIKA LAMKA, £TITAO Kol OPYOoviKO VROAeippato tpopipwv. Ot koot
doOnkav dwpeav otov Aquo poli pe 2 (600) oynuato avakdkAmong ta omoia Asttovpyel Kot
ocuvtnpel o 110G 0 Afpog pe dukcd Tov £€oda.

Ta avakvkAdoio LAKA, a@old dloy®ploTodV Kot TomofetnBovv amd Tovg KOTOiKOug TOV

ANpov 6ToVg UTAE KAGOVG AVAKVKAMGNG, Ol OTTO101 Elval EYKATECTNUEVOL GE OAN TNV EKTOON
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tov Afuov og onueion eOkoANG TPOSPACNC Yol TO KOO, HETOPEPOVTOL LE TNV YPNON TOV
ATOPPLUUATOPOPOL OV Exel d0Bel amd v E.E.A.A. 610 Ao (06TOG0 VITAPYOVV TEPMTMGELS
OOV YPNGLOTOIOVVTOL KOl ONUOTIKA OYHOTO Yoo TO okomd avtd) oto Kévipo Atodoyng
AVOKUKADOGIH®OV YAIKOV TOV AGTPOomTHpYov, OOV KOl OVOKTATOL £VOL LEPOG TWV VAIKAOV OQVTOV.
Ta vVAIKE oL OV avaKTOVTOL AdY® KOKNG To10TNTaS, peTapépoviat otov XY TA OvANg 6Tov
KOl 0TOpPImTOVTOL PE KOGTOG TOV KOAVTTETAL Otd TOV ANpO.

Avrtictoya pe tov Anpo Acompomvpyov, coppava pe v E.E.A.A, 1 omola mapeiye otoryeio
Y10 TI§ TOCOTNTEG TV OVOKVKADGIL®MV KOl OVOKTOUEV®OY DAMK®V Tov 0npov ard 01/01/2012
¢w¢ 30/09/2012, yioa tov Anpo IMomdyov-XoAapyov, 1oy0ovy Ta TopaKat® OGOV apopd TV
OVOKVKAMGT) OTOPPLUUATOV.

Mivakag 30: Xtatiotikd otoyysia 01/01/2012 £émg 30/09/2012 avakvkimong Tov Afjpov Mamdyov-
Xorapyoo ¢ E.E.A.A. (EAMvikn Etarpia A&lomoinong Avakvkioong , 2012)

2uvoMkog aptipdc pmie KAdmv 610

SVVOAKT YOPNTIKOTNTO SIKTOOV KASWV 671

Oynuota  mov  €yovv  mopaywpndel omd 2

E.E.AA.

2vlheydpeves mocoOTNTEG(TOVOL) 1.707.290
2.4 Ne1papatikd npwTtOKoAAo

H ocvpperoym tov katoikwv tov 600 Anuev oty £pevva ftav e0eAovTiKT. AVAKOIVOGELS, 0o
TNV TAELPA TOV ANUOV avapTHONKAY 6TO S100iKTVLO KOl TOV TOTKO TOTO Y10 TV EVIUEPOOT
TOV TOMTAOV OVOPOPIKA LE TNV EvapEN TNG TAOTIKNG AELITOVPYING TOV KOVOTOUOV GUGTILOTOC
dwyeipiong owtak®v froaroPfAntwv 6to ANpHo T0vG. ANAOGCELG GLUUETOYMNG LTTOPANONKAY OTIg
ArevBovoelg TepipdArovrtog KabBapromrag kot [pacivov tov dvo Anumv. Epomoeig 1
amopiec OYETIKA LE TN OpAcT Kol TOV TPOTO VAOTOINGNG TG, VITOPAAAOVTAY GTIG OVTICTOLYES
devBbvoelg kabmg emiong kot ota MALpwva emkowvoviag tov EfBvikod Metcofiov
[ToAvteyveiov (E.M.IL.) ta omoia yvootomomOnkay 6Toug evOLAPEPOUEVOVG TOAITES A0 TIG

vaNpeciec TV AUeV aAAd Kot HECEH TNG IGTOGEAIDNG TG EPEVVNTIKNG EPYATIOL.
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EAAHNIEH AHMOEPATIA Aszpdmopyos, T Iovkiow 2013
MNOMOE ATTIKHE Ap Hpar.AY

AHMOZ ACNIPOIIYFTOY

TEAZEID AHMAPNOY OPOL: -Towg Mohires

Tay. Afven A Anposparias 18 Tou AgTpoTopyon
Tay. Kaé. - 18300

Tnifgove - 210-5572608 -Te MME

FAX 210-55T22T6

email-grafeisdimarron aspropyrees gr

AEATIO TYNOY

TNPOCZEAHEIH IE MOAITEL - EGEAONTEE I'TA EYMMETOXH
LZEIPOTONOPIAKO, NEPIBAAAONTIEQ IIPOTPAMMA:

O Ajpog Acapomvpyov
o10 Evponaiko lpoypuppo “LIFE™,
pe Titho “WASTE 2Bio™.
Argro) amofirTeV Kovdivae,
an’ To omoiu Bo mwupdysTtor A1Bovoin

LZe oup i of nawo mpdypoppa, mov Ba wmumﬂ:l. cmuvmn: ME TG
worevdvons Tov Efvike Mzmoﬂuo Hmlnfsgmm w.u:azl TODE WOLITES TO
Ampnmmn o Afjpopyos ms mokng ‘\mm oe; Meherion llnmf.r:mu na ™
omw'm umﬁmmw KOUIIVES  E mro mvy mpu‘ram m&m‘un L]
EKBNLOVETEL OTD TAOIOW TEY apcwsm' e _\I]J.l[lfl'lcl'[i Apms Ta Ty
m'uﬁuﬂpm'q s mlmm. Zeng rav ul]J.l:m.w pion s mepfaihoveke op&q
BUIFEIPION TV LOTIKDY u'mppmpnr@v O Anpos ACTpoTIPTOT GOUPETEEL
Ty vhomoien Tov Evparaies Hpq'fp-numm 11 ENVIGEOM0949, mon
Ey=n vivio «Waste2Biow, o cuvepyasia ps vo Afuo Domayev-Koklapyod.

Ta D'L'IClEIOﬂ. ﬂﬂ'f\m'D.ﬂ mppl.uum WO 1.\'|I" cumr:m'u\ ™ 40—60"« v
m.lmn.m 0P PURLETEVEVEY Jr:pwguw rrmm nvpmnn:: ™ mlo pumpsl vir
glaon £og ro 0% e covvoinals Tovs potoc H omopin \-cpm] J.Lmu o
opymRd n:.'wppl.]u.lum ivm 'nmdhm na g ownp:cirs: OGJES MO T pyOTY
OTONG KOANTS u'mppm]mmr ol Tav onaay xoboc km orovs XYTA H
uwlp:m TV, T ™ EFETEPIKG Tong, £pa1 g EROTELETILE | -u'r||.|u.\'m:r| J.Lzm'u'n
TS BEE0E KU TOU G7KOT T0US, 2 L] EXTPOM) TRV np'ﬂmmr CROPPULACTENY 0RS
oD I\'Tl TA wmn roporaT rpolwrm 1pmﬂ£]1:\'nc afiog oo ourd, SE 6
wwrzampu TV LELAET) TOT KOGTOTS n'uu.nm. Km au-mﬂ-sm].. ™oV jqp.nﬂwt
:L'w?pmuuml. orovg XYTA pe w0l iomid mepifoiiovisd K oTKovOpB 0RELY
o Evov Ao KO TODS KETOUKOTE TOU.

‘“lw'm. 0T ﬂpn'rpupuuma sivmn 1 m?ncncs\n"! o 'm.n'mcq bil'l'lmp‘flﬂ ™ms
P povaang ropoya S ﬁlnm&mnqr. X0 omoppippora KoUSvAS GTIV
Eiidba, oro Thowa Ton Tpoypaupares e Tov Titho “Waste2Bio™.

1

Ewova 12: Avakoiveoon Afjpov Acpomvpyov yio TV Evapén TG TIAOTIKIG EQAPLOYIS TOV
GUGTI|LATOG OLUYEIPLONG

YUVoMKA 82 VOIKOKLPLA GUUUETEIYOV O TPAOTN PACT TPOKEWEVOL Vo TpoypotomonOei n
épevva and to omoio 42 avikav otov Anpo Acmpomvpyov kot 40 oto Anquog IMomdyov-
XoAapyoo.

Ta ovépota T@V Katolk®mv dev ava@EPoVTaL GTNV TAPOHGA AVaPOPE Y. AOYOLS TPOGTAGIOG
TPOCOTIK®OV OEOOUEVOV MOTOGO OVOPEPOVTIOL TO OTOLKEID TOV VOIKOKLPI®V T OToio
oyetilovtot Le TNV €V AOY® £pELVL.

Ot xatowieg mov Ehafav PEPOC GtV £pevval, TPOKELUEVOD Vo EpOEL €1¢ TEPAG 1 OITAMLOTIKNY

epyacia Tapovslalovtol GTOV TOPUKATE TIVOKOL.
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Hivokag 31: [Mivokog KOTOypa@1)S VOIKOKUPLAY TOV 0TOIMV TO. 0TOTEAEGULATO. TOPOVGLALOVTAL
oTNV TOPoVGd {KOson

ApBuodc Owciog ApBuoc Mehav avé Owia

Owia 1 2

Owia 2

Owia 3

Owia 4

Owia 5

Owcio 6

Owia 7

Owio 8

Owia 9

Owcio 10

Owia 11

Owia 12

Owcio 13

Owia 14

Owia 15

Owia 16

Owia 17

Owcio 18

Owia 19

Owcio 20

Owia 21

Owia 22

Owia 23

Owia 24

Owcio 25

Owia 26

Owia 27

Owia 28

Owia 29

Owia 30

Owia 31

Owia 32

Owia 33

Owcio 34

Owia 35

Owcio 36

Owia 37

Owia 38

Owia 39

Owia 40

Owdia 41

Owia 42

Owcio 43

Owila 44

WWWWWWWWWWWWWWWWINININININININININDININININININDINDININDINININDINDIN PP

Owia 45
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Owcia 46
Owia 47
Owcia 48
Owia 49
Owcia 50
Owia 51
Owia 52
Owcia 53
Owia 54
Owcia 55
Owio 56
Owcia 57
Owio 58
Owia 59
Owcia 60
Owia 61
Owia 62
Owio 63
Owcia 64
Owcia 65
Owio 66
Owia 67
Owio 68
Owcia 69
Owio 70
Owia 71
Owia 72
Owio 73
Owia 74
Owia 75
Owia 76
Owia 77
Owio 78
Owia 79
Owio 80
Owia 81
Owio 82
2HvVoL0 HEADV

gojojaioojiaoaaalbhhIRAISA DDA PDPOOOWOIWWWIW

N
iy

H em\oyn tov cuvOA0L TOV VOIKOKLPIOV £YIVE IE GEPE TPOTEPAOTNTOC, KAOMS 1) GLUUETOYN

NTOV PEYOADTEPT] TG OVALLEVOLEVG.
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Mivakag 32:X0v0A0 VOIKOKVPLAV TOV GOUUETEIYOV GTNV TIAOTIKI] EQUPUOYT] TOVG KOLVOTONOV
GLOTILATOG OLOYEIPLONG

Nowokvpid | %
1-pein 5 6,1
2-penn 24 29,3
3-ueln 24 29,3
4-pen 20 24,4
5-pen 8 9,8
6-peAn 1 1,2
XHvoro 82 100

210 10TOYpOpe TOL aKoAOVOEl TapovsldleTal N KATOVOUN TOV VOIKOKLPLOV ovd aptBuo
HEA®V NG olKiag o€ 6hVOAO 82 VOIKOKLPUDY TTOL GLUUETELYOV evepyd (Tapeiyov emopkn

oTolyeln) otn dpdon enideIENG TOV GLGTHUOTOC OTOKEVTPOUEVN G ENpaveng:

1.2

1 MEAO:
2 MEAH
3 MEAH
u 4 MEAH
B 5 MENH
6 MEAH

Awaypoppa 10: Ilocootwaia (%) KOTEVOUT] OIKLAV TOV GCOUUETEIAV 6T dPaoT ETIBEIENS TOV
GVLOTNHNOTOS OV 0pON0 HOVIN®V KATOIK®V olkiog

Onwg mpokdntel omd to mopamdve oidypappa, o 83% Twv VOIKOKLPLDOV TOV GUULETELYOV 6TV
€pEVVa. TNG OMOKEVIPOUEVNG ENpavong amotelovvior amd 2 g 4 péAn. Ta mepiocdTepa
VOIKOKVP1E, OTTOC TPOKVTTEL A0 TO SLAYPOLLLLOL THTOS OTOTEAOVVTOL OO OUEAELS Kot TPIUEAETS
owoyéveleg kKoAvmrovtag 10 58,6% tov cLVOLOL TV GLUUETEXOVTIOV VOIKOKLPL®OV. 26TdG0,
VINPEAV KL TEPUTTMGELS TOAVUEADY OIKOYEVELDV UE 5 1] 6 HEAN GTIC OTTOiEg TO GLGTNUA ElYE
™ SVVOTOTNTO VO SOKILAGTEL MG TPOG TIG EMOAGELS TOV.

MMivakag 33:Anpoypa@ika ctovycio o€ €0viko eminedo
Nowokvptd %

1-pel 1.061.471  25.71768
2-pen 1.218.356  29.51874
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3-ue 817.842 19.81495

4-pen 726.469 17.60114
5-pen 209.545 5.076927
6-pen 68.595 1.661943
7-ueln 20.272 0.491157
8-uen 7.510 0.018195
9-pen 1.881 0.045574
10 xon Gver  2.216 0.05369
HEAN

20voro 4.058.803 100

H mepiodog g TAOTIKNG EQOPLOYNAG TOV KAVOTOLOL GUOTHUATOS dlayeiplong £xel S1apKETEL
ocvvolka 12 piveg (@ePpovapro 2014 smg Pefpovapro 2015),

[Tpokeévov va mpaypatomomBei ) 0paon emideENG TOL KAVOTOLOL GLGTHHATOS dtoyElpLoNg
TOV OKIOKOV PloamofANT®V Kol Vo TPOGIOPIGTOVV TO PUCTKOYNIIKA YOPAUKTNPICTIKG TOV
€16EPYOLLEVOD OPYOVIKOD VAIKOD (OTE OTO Vo, UIopel ypnopomombel yio v mapoywyn

BroaBavoing oedtepng yevidg Ehafay xdpo o1 TapaKat® dpAcels:

1. Awpotpdotmray kadot kovlivag 23 Atpmv 6Tovg Katoikovg Tov Aoy AcTpomvpyov
kot 10 Altpov otovg xatoikovg tov Afuov IMomdyov-Xolapyod mpokepévov va
amoppintovy  €VIOG OLTOV TA OWKlokd Tovg Proamdfinta. Ot Kador mov
YPNOLOTOWONKOAV ATOTEAEGAY EMAOYN TOV ANUOTIKAOV 0pYDV TOV €V AOY® AU®V Yo

TOVG KOTOIKOVS TOVG,.

Black, green, brown & silver from stock. All
colours available to special order.

13159

123pas
1~ 100mm W x 110mm H Max

Ewova 13: Kadaxt kovlivag yio 1 yopioti} d10A0y1] TOV 0IKIOKAV Broamofiqtov 23L
(aprotepa), 10L (6€&rd)
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2. Tomobembnke kadoc ywpnrikomtag 120L o€ EmTEPIKO YDPO TOV GLUUETEXOVTOV
VOIKOKVPIDV TPOKEUEVOD 01 KATOLKOL VO AtOPPITTOVY To GLAAEXDEVTO GTOVG LKPOVG

KAOOVG OpYaVIKA amoppilpaTo o HEVTEPO YPOVO.

Ewova 14: Kadog amoppryng otkiok®v froamofiirtov yopntikétntos (120L) torodetnuévog o
VOLKOKV P10 T0V Afjpov Acpondpyov

3. Alopolpdotnke gyyepido amdppyne VAK®V GTO ECOTEPIKO TOV UIKPOV KASWOV GTOVG
GUUUETEYOVTEG KOTOIKOVG TPOKELUEVOL Ol Kdtowol vo yvopilovv Tt Oa mpénel va

amoppintovy Kot Tt dev ol TPEMEL VAL mOPPITTOLY EVIOS TOV KASOV.
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TonmoBeTwy oTOUG £IBIKOUG KABOUG 5' ) )

[ahox ToKouIKG '
(Tupi, nayUpeusTes KpEeg, .
yicodpTi)

Katl wpd
(-& Ta kOKKOAG)

Aayavika

Dpolra

YroAeppara krjmou
"% (yxaldv. UM, pKpd KAaBIG)

Bieiae, -
T, XaproneToéTeg

4

Yapia - i
(-8 Ta kOrKaAa)

Kpéag payeipepévo &
AAEIN

Auyda
{-xon Ta ToSpAiar)

Vewpi & Kéx

Zupapixd,
PGC & Dompia

YnohegipuaTa,
Diktpa kage & Toayicd

MAuk&

£ f
o

=<

Ewova 15: Mépog tov gyyeiptdiov anéppiyns otkiok®v froamofitov To omoio dtoporpdotnke
0TOVG KOTOIKOVG TOV 600 Afjpev

4. TlpoaypotomomOnke evnuepmtikd cepviplo (muepida) oto Afpo Acmpomhpyov yio

ToVg ANUOTEG TV 600 ANU®V EVGD £YIVE KAT OIKOV EKTOIOEVOT) TV GUUUETEYOVIMV LUE

00Myiec GYETIKA e TL OOl TPETEL VAL ATOPPITTOVY GTOVGS EIGIKOVG KAOOVG GLAAOYNG.

Ewova 16:Kdatowkor Tov 600 Afjpev ot oroiol coppeteiyay oty nuepidoa wov
TPAYRATOTOUNONKE 6TO Ao AGTTPOTVPYOV VL0 TNV TIAOTIKT EQUPIOYI] TOV VEOU GUGTI|LATOS

owaysipiong
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2.5 MgBoboAoyia GuAAoyri¢ Kal avaAuong 6eilypdatwv

Ta ocvlieyxBévia delypota TomobeTovviay amd TOLG KOTOIKOLG TOV &V AOY® TEPLOYDV GE
KEVIPIKO KAO0 GLAAOYNG. Ot Afjuot petépepav ta detypata otig eykataotdoelg tov E.MLIT pe
YPNOM UIKPOD dOPLPOPIKOD OYNUATOG VOTEP OO EO1KT AdEL 1 omoia glye yopnynOel and Tig

OPUOSIEG VINPEGTIEG TOL WOPVLATOC.

Ewkéva 17: ATokopon olKigK@V 0pYavIKOV aToppLUPETOV dTd TO 00p0QPOPIKO Oynpua Tov Afjpov
Homayov-Xorapyoo

Avtd o1 cLVEKELR 00T YOUVTAY GTa EpYyacTipLa TNG povadag [epipariovicng Emotiung kot
Texvoroyiag tov E.M.II. 6mov kou CQuyilovtov mpokeiévov va kotaypoaeel mn pala tov

e1oepyOUEVOD LAIKOD pE ypnom TAaTedpuag {hyiong 1 onoio Aeltovpyel 6T Hovada.

Ewova 18:ITrat@oppa Chyiong otkloK®Y opyoavik@v froomwofintov
2 ouvvéyew To OElypaTo TOTOOETOLVIOV OTO ECMTEPIKO TOV EUTOPIKOD GUOTNHOTOG
amokevipopuévng Enpavong GAIA 6mov Enpaivovtay Kot HETATPETOVTOY GE OKOVY SIUUETPOV

~1-5 mm.
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Ewoéva 19:Ewcepyopevo viko (kdt®) 610 £60TEPIKO TOV cuoTinatog GAIA, Enpapévo viko
(Tavm) 6TO0 E6MOTEPIKO TOV 18I0V CVGTHNATOG

H evepyelokn xoatavdiwon tov ocvotmiuotog GAIA katoypdenke pe ypnorn UHeTpni
EVEPYELOKNG KOTAVAA®OTNG 0 0oiog £yl TomofetnOel peta&h ToV GLGTAHATOG KO TG TAPOYNS

pPEVLOTOG,

To vepd mov amoBdAroviav amd 10 VAKO 0dnyodvTay 6 £101KO 00)EI0 GLAAOYNG TPOKEWEVOD
avtd va amobnkevtel evioc yuyeiov yia mepartépw avorvoels. To Enpd vAkd amobnkedovrav

0€ KOWEG GOKOVAEG OTOPPIUUAT®V DYNANG OVTOYXNG Y10 TEPAULTEP® eMESEPYATIaL.

Ewova 20: Y ko Tomo0etnpévo 6€ 6akoOAES VYNAAG OVTOYIGS £TOLHO Yio TEPITEP® emeepyacia

[Tocdtta VAKOU 0dmyovviav oto gpyactiplo Proteyvoroyiog tov E.M.IL. mpoxepévou va
vrootel LOU®ON amd T0 €Kl TPOCSHOTIKO Y10 TAPOUYWYT OAKOOANG de0TEPNS YEVIAG e ¥priom
Boavtidpactipa 20L. Xt mAaicio ™ mapodcsog HEAETNG OEV OVOPEPOVTOL TO, ATOTEAEGLOTOL

aVTOV TV LOUDOGE®V.
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Ewova 21:Bwavtiopactiipog 20L.670 gpyactiiplo proteyvoroyiog Tov E.M.IIL.

2e auto 10 onueio mpémel va avapepBel OTL GTO GUVOAO TOV OKIMV OV GLUUETELYOV GTNV
dpdion, vmpEay NUEPES oTIC 0moieg Ta delypata dev TapeAeOncay amd v apuddia vanpecio
OV AoV, KOOMG TPAYLATOTOIOVVTIOV AEPYIEG 0TI LVANPESieg kabupldTnTag TV AfUmV 1
dgv NTAV EQIKT 1] ATOKOUION TV OTOPPYLUATOV OO T ETAEYIEVO VOIKOKVPLA.

To Enpavtplo GAIA givor chotua peiowong g palog kot 6yKov dtapdpwv Tommv Bropdalags.
Amotelel aVTOUATO GVOTNUO ATOKEVIPOUEVIG ENPOVONS TOV oTnpileTor oTn BEpHaven Kot T
HUNYOVIKY] 0VAOEVOT). ZVYKEKPIUEVE TO VAIKO TomoBeteitan evtdg OaAdpov o omoiog Oepuaivetan
om0 EOKES OVTIOTACELS KOl LEGO GTOV OTOT0 TO VAMKO TEPIGTPEPETAL GLVEXOUEVA UEYPLS OTOV
va 1oV apopedel TANpmS N mepeOUEVT VYpaGia. ATO TN GTIYUN TOV TO TOCOGTH VYPUGIOG
ot 01KloKA Broomofinto givat oA vyMAd (QTavel 6 TOAAES TepTTOGELS TO 95%), N peimon
TOL OYKOL Kot NG MACOS EMTLYYXAVETOL LE TNV OPAIPEST TOV VEPOL UECH TNG ENPAVONG,
aeNVoVTag ¢ TPoiov Eepn dooun kot amootelpwuévn Propala n oroio propel va amodnievtel
vy peyda ypovikd dteotipota dlywe va Proomodoundel A0y g HEWOUEVNG LKPOPLOKNG

dpacTNPLOTNTOG EVIOS TOV LALKOD.
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Ewova 22: Zooetnpa Enpavong GAIA dvvatétnrag eneéepyociog 100 Kgr vomrod viikov
nuepnoing

Ta Enpavmpioe GAIA Sagopomolovvior amd dAleg Teyvoloyieg Enpavong AdY®m Tov
ovotuatog closed loop. Ot vépatuoi Tov mapdyovratl and v BEpuaven agov tepdcovy and
cvotnua 6vo QiAtpmv odnyodvion TPOG VYPOTOINoT. AVTO €Yel OC OMOTEAEGUA VO LNV
VRLAPYOVV EKTOUTES KOl OGUEG TTaPd LOVO VEPD TO OTOL0 KOl ATOUAKPVUVETOL GTO OTTOYETEVTIKO

GUCTN LA

Ewkova 23: DirTpo KaTAKPATNONG 0GULAOV KOl GORUTIOIOV TOV cvoTinatog GAIA

To ovomua tpoeodoteitor pe MAEKTPIKN evépyswn evd m Bépupavon eivar duvatdv va
TPOEPYETAL OO PLGIKO AEPLO, TETPEAALO, NAEKTPIKO peLA N akOpa Kol amd atud. Ot ypdvol
KOTEPYAOIAG OTMG EMIONG KOl TO KOGTOG YPNONG TOIKIAoLV Kot £apT®dVTOL 0O TOV TOTO TOV
OTOPPIUUATOV Kol TNV TEPLEKTIKOTNTA aVTOV o€ vypacia. Or cuvnbeig ypdvol kotepyaciog
Kopaivovtol omd 7 ém¢ 9 dpeg , kat 1 Kotovdimon and 0,28 £mg 0,9 KW/Kg.

Koatd ) dudpketa g dkng pog perémng ypnopomomdnke to poviého GC-100 1o omoio £xet

TO, TOPAKAT® AEITOVPYIKE KO TEYVIKA YOPOKTIPLOTIKAL.

86



Hivaxag 34:Aertovpyikd YopaKTNPLETIKE cvoTnoToS GAIA

Xopnrikomrao

50 kg/kdkdro, 2 kOKLovnuépa

Xpovog Enpavong

6-9 dpeg/KLKAO

Xpovog mov amoteitan yio tn yoén
OV ENPOavVTNPO

1-2 opeg/xhxro

Oeppoxpacio KLAIVOPOL Aadlo0

165°C + 15°C

EmumAéov Aettovpyikd YopaKTnpIioTIKG TOV GLGTHLOTOG AVOPEPOVTOL 0KOAOVOMG:

(1) O ypodvog Aettovpyiag Tov Enpavinpo 1oovTal pe to dfpotopa tov ypdvov ENpoveong
TOV XPAVOL OV £)EL AVTIANPOEL 0 apOdI0C cONTNPAG Kot TOL YPOVOL TOV ATTOLTEITON
Y10l TOV TEPUOTIGUO TNG Agttovpyiog.

(2) O ypdvoc Aettovpyiog mowkilet avaloyo pe TO €i00G TOV OLOPOPETIKMDY EWOMV
dtpoPk®V amofAntav kat pe t Oeppokpacio otny omoia emttedeiton | ENpovon.

(3) O ypovog Aettovpyiog avéaveta av:

» H apyikn TeplektikoTnTo 6€ LYPAGio vt VYNAN.

» To datpo@ikd amdBANTO TOL EIGEPYOVTAL EIVAL KOAADOT.

» H Oepuoxpacio Asrtovpyiog tov Enpavtipa pvBuiletor younAdtepa g

TPOTEWVOUEVNC.

Hivakag 35: Teyvika yopoxtnpioTikd cvotipatog GAIA

Movtého GC-100

XopntikétnTta 50 kg/xbvKkho, 2 kdKhounuépa
Awotdoeig:

- Mjkog 1.400 mm

- BaBog 950 mm

-"Yyog 1291 mm

Kwnmipog 0,4 kW, 150:1, 380 V, 50 Hz
Avegmmotipag

- Ilieon max. 700 mmAqQq

- Poq max. 1,0 m3/min

- Kivnmipog 0,2 kW

Kvivopog Aadrov 6 kKW

YUUTUKVOTIG 0,112 kW
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Hetpéharo Oéppavong 24 L
Amartoopevn 1oyvg 6,7 KW
Peopo 10,2 Amp
Bapog 600 kg
2.5.1. NMpoetoilpacia Serypdatwv

Apyikd, To Enpapévo opyavikd delya OLOYEVOTOOVTOV TPV amtd TNV EVApEN TOV OVOADGEMV.
AVTO TPAYUATOTOOVVTIOV HE TO TMEPAGUON TV Oeypdtowv o€ KatdAAnio blender dote va
SlICTACTOVY T LEYAAO KOUUATIOL KO GTNV CLVEXELD YIVOVTAY KOOKIVIGUO TOV OEIYUATOC OE

KkooKivo pe péyebog mopov 1 mm.

Ewkova 24:Avad1k0cia opoyevomoinong oiynotog

2.5.2. Npoobioplopdg mepreXxOuevng vypaciag (%Kk.B.)

O mpoodopiopdg g vypaciog £ytve 6 GOLPVO HE PELUA 0EPO O OTOI0G AELTOVPYEL OE
Bepuokpacio 80°Cx5°C. [IpaypatomromOnkay tpeis (3) emavarnyelg ava delypa dote va ival
duvatdg 0 VIOAOYIGUOS NG pe oakpifelo. e KOMOEG MEPMTAOGCELS, YPeWdoTNKOV Kot 3
EMAVOANYELS avaAoya pe TNV andkion Tipov. H dadikacia eixe g e&€ng:
+ Apyd, (uyiomnke mompt (Eoewe 610 onoio TomodeTovvTay T TPog Efpoveng delyua
KO KATOYypApovTay 1 akping nala tov motnplov.
+ 'Encita, tpootédnkay 5 gr omd 1o vord vAkd (awetnpd) kot apod koteypden n kadapn

péla Tov oetypatog 10te TomobetnOnkav ta delypota 6to eovpvo otovg 800C o 24
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nepimov dpeg. Apkel 1 dopopd petaEy dvo petpnoemy lag dpog va etvar pkpdtepn
oV 4%. Avtd pmopet va yivel ko otic 16 dpeg.

+ Me 10 népag TV 24 OpOV omopakpOVONKay Ta Selypoto amd To pOVPVO KOl TAPEUELVOY
070 ENPavINPo MOTE Vo, UV TEPLEADEL vypacio 0To delypa Kot HEYPL VO KPVMGEL Y10l
nepimov 20 min.

+ Téhoc, Cuylotnke N teliky pala kot vroAoyiotnke N vypacio and ™ dapopd palac
TPV KOL LETA TNV ENPOVOT EVE 1 TOCOGTLOL0 VYPOAGIN VTOAOYIGTNKE OO TNV TOPAKATM
GLVAPTNON:

Mapx—Mter "

Mapy 100

Yypacia %=

Onov Mgy Apyixn pélo deiypotog mpv and v Enpaven(gr)
Mien: Tehn péCo deiypotog petd omd tnv Efpavon(gr)

2.5.3. Mpocb1o0p1lopd¢ pH/aywyipdétntag

To pH tov otepedv amofAntov amotelel pio omd T PacKOTEPESG LETPTOELS YOPAKTNPIGLOV
toug. Emedn), 1o pH petpder v evepydomta (tovtileton pe T OLYKEVIPMOOT GTO OPOLdL
AV LATA) TOV VIPOYOVOKATIOVI®V Kot YU avtd Oa tpémel va yivetor n uétpnon o€ vdaTIKO
LAV TTOV TTPOKVTTEL LETA OO TV EMAPT] LOATIKOD SHAVUATOG LE TO GTEPED ATOPANTO.
To pH elvan emiong deikng KivnTikdTTOG PETAAA®Y GE OPYOVIKA DAIKG OAAG Kol OEiKTNG
@VTOTOEIKOTNTAG Tovg. [lapaderypoticd, vynAés twég pH oe piypota eddpovg/compost
HELOVOLV TNV HETAKIVNOT TOV KOOMov Kot GAA®V HETAAA®Y GTNV TPOPIKY 0ALGId0, 0pov
KEVOuV To KAOLL0 AydTEPO SLOAVTO, Kol Apa. S100EG1U0 TPOG TO TEPPAALOV.
H dwdwkacio £xel og e&ng:
+ Tomo0etOnke mosdHTHTO VOIToD VAKOD 68 ToTApL (Eoew 2 gr kot mpootédnkoy 20 mi
amovicpévo vepd. ‘Eyve avadevon pe xpnon KatdAAning cuokeung avadevong yia 30
Aemtd. H avoloyio vAwkod amovicpévov vepov mpémer vo eivan 1/10. Av pmet

LEYOADTEPT TOGOTNTO VAIKOV OeVv elpdlel apkel va etvar 0o 1 avaroyio.
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Ewévo 25:Zvekev] avadgvong

+ Metd v avédevon, apénke yio 20 Aemtd dote va npepnost kot vo kadildver to ilnua
(o1 ad1dAvTEG OTEPEES OVGIES.

+ TomofetOnke o NAekTpddio tov pH kol TOL AYOYIUOUETPOL GTO VYPO uiypa Kot
avapeivope £mg 0tov va otabepornomBei ) tipn. [Ipotod va kdvoovpue otidnmote PEPara
Kahpmpapope to texauetpo. (APHA., 1998, Soil Sampling, Preparation, and Analysis.,
1996)

Ewévo 26:Metpntiic pH
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2.5.4. Mpood10p1OPO6G OALKWYV 61AAUTWV CAKXAPWV

H pétpnon avoyoyikdv vdatovipakoyv TpoyLaToTolEiTon Le T QOTOUETPIKT HEBodo Tov 3,5-
dwvitpocaitkvitkod 0&éog (DNS 1 2-v8po&v-3,5-dwvitpoPevioikd o&v) (Miller, 1959).

Ot 130TAVOPOKES KOTNYOPLOMOOLVTOL YEVIKO GE TPEL KATNYOPlEG: LOVOGOKYUPITES,
OALYOGOKYOPITES KOl TOAVGOKYUPITES.

(o) Movocakyapiteg: elval ot VOATAVOPAKES TOV eV UTOPOVV VO LOPOAVOOVY TTEPAUTEP®
TPOKEEVOD VO ODOCOLV OAOVGTEPN HOVAID TOAV-VIPOEL aAdeDONC N keTOVNG. EmmAéov ot
povooakyopiteg Katnyoplonowovvtarl pe Baon tov apbud twv avipdkmv Kot T SpacTIKY
opada Tov popiov Tovg. Movosakyapitng pe 3 dropa dvBpako ovopdletal Tptoln, pe téocepa
tetpoln, pe mévie mevioln, pe €81 e£0ln wAm. Emiong av o povooaxyoapitng mepiéyet
aAdELOOLASN GTO LOPLO TOV AVIKEL TNV KATNYOopio TV adAol®V VD OV TEPLEYEL KETOVOLADO
otV katnyopio tov ketolav. [lepimov 20 povocaxyapiteg vGPYoOVV GTNV UGN Kol 01 TAEOV
kowol mepéyovv 5 (mevtdleg) 1 6 (e£6Ceg) dropa avBpaxa: yAvkoln, epovktdln, ppoln,
apofovoln, EvAGIN KA.

(B) Olyoocaxyopiteg: elvar ot voatdvOpaxes mov Katd v LOPOALGN TOVG pUmopovV Vo
amod®coLvV 2 £m¢ 10 HovAdES LOVOGOKYOPITMV. AVAAOYA LLE TOV OPOLO TV LOVOGOKYOPITOV
oV amodidovV Katd TNV VOPOAVGY SlOKPIVOVTOL GE J1-COKYOPITEG, TPL-COKYAPITES, TETPOL-
caxyopiteg kAm. [Hapdostypata dicakyaprtdv givar  cakyapoln n omoia vVOporvOLEVT divel
éva 1Ioopoplokd piypo yAvkoing kot epouktolng ko  poAtdln n omoia voporvdevn divet 2
puopro yAuokoing.

(v) ITohvcakyapiteg: eivar o1 vVOATAVOPAKES TOL KATA TNV VOPOAVGT TOVG TAPAYOLV UEYAAO
aplBpd povocakyaprtav. IMopadsiyporo moAvcakyaprtdv givar 1o GULAO, 1 KuTTapivi, M
NUIKLTTOPivN, TO YAVKOYOVO KAT.

EmnmAéov o1 vdatdvOpakeg pmopovv va katnyoplomoinfodv g avoym®ytkol 1 un-ovoymytkot.
Avayoyikol vdoatdvOpakeg elvar ovtol OV HTOPOVV VO AELTOVPYNGOVYV MG OVOY®YLKOL
TAPAYOVTEG YEYOVOS OV OPEILETOL GTNV TaPOoLGia EAEVBEPNG AASEHLOOUAOAG 1) KETOVOLADOG
010 pop1d tovg. Xtov Ilivaxka 1 moapovoidlovior ot dOPES YUPUKTNPICTIKOV OVOY®OYIK®OV
voatavlpaKwv.

Tnv ocvykekpyévn 11000 Ypnowonotel n pébodoc DNS yia v mocotikomoinon tov
caxyapov og kdmoto ddivpa. H avaywyn tov 3,5-dvitpocaiikviikon o&€og (Kitpvo ypmpa)
odnyel otn dnpovpyio €vOg TPOioVTOG TOV 3-AUVO-5-ViTpo-coAkLAKOD 0EE0G (TopTOKaAL-

KiTptvo) to omoio epeavilel HEY10TO AmoppOPN oG 6€ UNKOG KupaTog 540 nm (Xymua 1).
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7 COOH 0 0

orPH Y 000
H——0H
o OH H—1—OH
H — H——O0H OH
H H + A H——0H
OH HO——H _' " +
OH OH NaOH H H
T o 0
D-Glucose 2 NO, H——0H ON NHy
CH,0H
S CHy0H
D-glucose  3,5-dinitro-salicylic acid e Bkl e
open chain form (DNS) 2-anno->-I )

(540 nm)

Ewcova 27: Avaymyn tov 3,5-0viTpocalKuAkov 05€0G TPog 3-Apivo-5-viTpo-caAkvAoko 0&D
Tapovcia YAvKOIng

Mivaxag 36: AopéG (UPUKTNPLOTIKAOV OVIYOYIKAV VOUTAVOPAK®OV (GUKYapMV)

MONOXZAKXAPITEX
E&6lec
HO
~CH,
H 0. H
H
OH OH
OH H on
H oH Ewova 29: ®povktoln OH H OH
H - .
Ewova 28: . ) Ewova 31:
TAVK6CN Ewova 30: Mavvoln Taloxtéln

Ilevrolec

HO 0
HO
OH “on
Ewova 32: Zvioln

Ewéva 33: Apapivoln

AIXAKXAPITEX

CH,OH

H

Ewova 34: MaAitéln

Ewéva 35:
Keirhofroln
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H dwdikacio mov akoAovOnonke meptypapetat avoAivTIKd.
“+ Xpnowomowdnkav kovikéc eiarec Tov 100 ml. £ avtéc mpoostébnkav 2,5 gr vamon
vAkod oe 100 ml H20. Opoiwg, edv aildlope v mocdtnTo. TOL OTEPEOL, Ot

mpocHétape v avdioyn tocotnta vepo (2,5% mepiektikdtnra o€ Kabe nepintwon).

Ewova 36:Kovikég graieg Tov 100ml

4+ O koviKég @Lilec tomobetiOnkov e vdaTOlOLTPO pE OvVAdEvoT, TOL OToiov M
Bepuokpacio NTav pvduiocpuévn otovg 50° C yuo 60 Aemtd (Yo va ekyuAceTOVV Ol TOL
VOOTOIOAVTA GLOTOTIKG KOl VO TEPAGOLV STV LOATIVY PAoT Yo va. LeTpnoel 660 10
duvatov peyolvtepn tocdtta). Eyve KAy TV KOVIKOV QLOADY LE GAOVUIVOXOPTO
TPOTOL TOTOHETNOOVY GTO VOATOAOVLTPO YOl VO UMV VITAPEEL OTADAELD VOPATUDV OO TNV

e&aruion.
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Ewoéva 37:Ydatorovtpo

+ AxolovOel avadevon tov derypdtov kabe 8 nepimov Aentd yio va amekevdepwbovv Ta
oy opaL.

+ I[Ipoywpodue oe dadikocio difdnong oe dMntikd yoapti, To onoio PpiokdTOV GTO
@ovpvo otovg 80°C kot Tpolvuyionke TPOKEWEVOD Vo KaTaypopet TO BAPOg TOV.

+ To dnOntiko yapti tomobeteitan o Topoeldvivn xodvn, n onoio cuvdéeTal o€ TANGTIKG

OYKOUETPIKO KOAVOPO.

Ewova 38:Awndikocio d10nong

+ Aol olokAnphOnke o TEpacHa TOL SLADNOTOC 0md To dNONTIKS YT, KaTEYPAPN
0 0YK0G Kot Aappdvetar To dSmonpua.

+ 'Encita, mpootédnkov akopa 100 ml amovicpévovr H2O war Eemidvope Kold
Aappdvovtag to ékmivpa. Apod cLAAEXONKE Kot TO EkTALUO ad To dmONTIKO Yo T,
&ywve emiong Kataypoen Tov 0yKov ov dMAbe avtov.

+ Télog, Quylotnke o Vakog pe 10 @idTpo, Kateypden M HAlo kol otV GuvéxEeld
torofetOnke 6to Povpvo atovg ~60 °C overnight.

+ To detypora mov eMjpdncav omd ) ddnon amodnkedtnkav o Falcon tubes wat
tomofetOnkav ot kotdyovén ®ote va pn xabodv OpenTiKd GLOTATIKA TPOTOL TO

LLETPTGOVLLE LLE TO POTOUETPO.
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Ewova 39:Falcon Tube

2.5.5. Npoodioplopudg mTntikwv otepewv (VS)

Méow g kadong Tov o1eEPe0l delypatog o€ vVynAn Beppokpacio Yo OpIGUEVO XPOVIKO
oo, dVVATOL VO VTOAOYIOTEL TO TtEPLeYOUEVO opyavikd eoptio. Katd ™ pébodo avtn,
xpNoonoteitol £vag KMPoavog evd 1 EKTIUNGT TOL TEPLEYOLEVOL OPYAVIKOD GOpTiov yiveTon
vroAoyiCovtag v ammAgln BAPovg TPV KOl HETE TNV €160Y®MYN TOV O&lyHotog 6 auTdv.
Ovclootikd, 1 pnéBodog PacileTor 6TV 0EEIBMON TOV OPYAVIKM®Y OVGLOV AOY® TNG KOOGS,
Qotdc0, &xel mopatnpndel 0Tt KOTd TV KOHON OTOUAKPOVOVTOL TEPAY TOV OPYOVIKAOV Kol
Kdmota avopyovae TtnTikd cvotatikd. H dtadwkacio £xel og eéng:
+ X710 delypo pag mponyidnke ENpavon mpokeévov vo £xel 660 10 Suvatdv eAdyloTn
(unodevikn av givon epktd) vypoacio.
+ Zvuyiomnkoav 2gr Enpov vAkov g pa kéya pe topo. HapdAinio koreypdon n axpiPhc
kaBapn palo detypatog ko n pao g Kayos.
+ Tomobethdnke to delyno otov kAifavo, mov eixe pvOuiotel oe Oeppokpacio. 550°C
(Beppokpacio mov kaiyetal  opyovikn VAN ), Yo 4 OpeC.
+ Ta detypora aropaxpdhvinkay amd Tov godpvo kot tomodetOnkay ctov Enpoviipa yio
40 Aemtd ko emavaAneOnke n {hyon tovg.
[Tpémer va onueiwbet 6t1 apywd o povpvog pvBuictnke otovg 250°C, dote va amopevybel n
avaeAesn. Metd tnv tomoHETnomn TV SEtyaTt®Vv 6To ovpvo £ytve pHOULGT TOL POVPVOL GTOVG
550°C. Zmm ovvéyewo ta mNTIKG Tpocdlopiomnkay Omwc akpidg kot 1 vypacio (Ta
OTTOTEAEGLLATO OOTOCO AVAPEPOVTAL GE dLapopeTiKN Beppokpacia). Ev oAiyolg, o vroroyiopdg

Tov ttNTikov VS(%k.B.) éyve péow g oxéong:
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VS (%K. p)= T

* 100
Omov my1: n pélo g kbyog

mz: 1 pada TG KAWOS Kot TOL TEPLEYOLEVOD TOV JELYILATOG TPV TNV ELGOYWYT TNG GTOV
KAPavo

m3: 1 palo TG KAyag Kot Tov TEPEXOUEVOL VTOAEILUATOG HETA TNV ££000 TG amd TOV

KAMBavo kat tov Enpavripa. (APHA, 1998)

Ewova 40: Tomo0étion vAKOU 08 KOWES U TORA

2.5.6. NMpoobdiopiopndg kuttapivng-nuikuttapivng

O voatdvOpakeg (kotTapivn kot nukvttapivn) mov Bpickovtot 6To AyvokuTToptvovyo DAKA
pmopovv va petotpomovy oe frooaBovorn. Ta kiplo GLGTOTIKE TNG AYVIVOKLTTOPIVOVYOL
Bropdlog elvan  kvutTapivny, N nuikvttapivn kot n Ayvivny (Emue 3). H kuttoapivn etvan éva
YPOUUIKO OUOTOALUEPEG amd povadeg P-D-yAlvko-mupavolng, cvvdedepévov ue B-(1014)-

yAvko{iTikovg deopovs kot oynpatilel widio mov Tpocsdivouy avtoyn 6To PLTO.

Aeapideg vISiwv KUTTAPIVNG

Ewova 41: Kvpra 6votatikd QuTikoy KVTTUpIKoy Totydpatog (Shleser 1994)
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H nuwovttapivn eivon etepoyevég molvuepés amotedoduevo and mevioleg (D-Euaoln, D-
apafvoln), e€6Ceg (D-pavvoln, D-yhokdoln, D-yolaktoln) kot o&éa cakydpwv. Extog amd
Jpopd 6N GVGTACT) OO TV KLTTOPIVY, 1] NUKLTTOPIVY] OTOTEAEITOL OO HKPATEPO UNKN
oAoidmv  pe opketég OlakAadmoels. Ot Paoikég aAvceideg NG MUKVLTTOPIVNIG TOL
TOPATNPOVVTOL GTT] YOO Eivarl Kupiwg ELAAVES 1] LOVVAVES, avaAoya LE TNV Tpoéievon| tng. H
AMyvivn givarn StokAASIoUEVO, VTTOKOTEGTILEVO PO ULOTIKO TOAVUEPES GTO TOTYM U TOV PUTIKAOV
KUTTOP®V KOl GUVOEETOL 1oYLPE e TO VIOl KLTTOPIVNG KOl TNV MUIKVTTOpiv, Kupimg e
dEGLOVG VOPOYOVOL GAAG Ko opotomoAtkovc. H ouvdeon avt) ¢ Atyviving kobiotd apkeTd
AVOEKTIKA TOL ALYVIVOKLTTOPIVOLY O VAKE, Eumodilovtag onpuavTikd T evOLUIKY 0TOKOdOUN o)
tovg (Demirbas 2005, Tomés-Pejo et al. 2008, Kumar et al. 2008, Balat et al. 2008, Lee et al.
2008, Carere et al. 2008, Pu et al. 2008, Hayes 2009).

Tpia €lon evlOumv dpovv cLVEPYISTIKA Yoo TNV VOPOAVLON TG KuTTapivng: ot gvdo-B-1,4-
yhovkavaoeg (endoglucanases-EG, EC 3.1.2.4) npocPaiiovy E0OTEPIKA TIG AUOPPES TEPLOYES
™¢ aAvcidag TG Kuttapivng, ot keAhoPflobdpordoes 1 eEwylovkavaoeg (cellobiohydrolases-
CBH, EC 3.2.1.91) mpocBdAirovv ta dkpa Tov ToAvuepoVS, ameievfepmvovtag KeAAoBtoln, 1
omoia TeEMKA dtaomdtar o dVO popla YAukoing amd tig B-yAvkoliddoss (B-glucosidases-BGL,
EC 3.2.1.21) (Zynua 4) (Lynd et al. 2002, Galbe & Zacchi 2002, Gray et al. 2006, Balat et al.
2008, Kumar et al. 2008, Carere et al. 2008, Hayes 2009).

V Evooyacuxavaen OO Keddoprsin
, O Thusbin
@ EfwyAovwavaon I

<> Efuydovwavaon 11

Ewcova 42: Zynpatiki aneikévion g vopoivong T KuTTapivig
H &uAdvn, 10 Bactkd ToAvpePES TG MKV TTOPTVIG, VOPOAVETAL GE EUAO-OAYOGaKYOPITEG OO

evoo-B-1,4-Evhavaoeg (endoxylanases, EC 3.2.1.8) kot otn ouvvéyeto ov B-Euioliddoec (B-

97



xylosidases, EC 3.2.1.37) vépoArvovv toug Evio-olryocaxyapites (kuping v Eviofroln) oe
uopta Euioling.

(]

Fetuluy] exteraves
N @\ /
) " Endu-sy lanases _<

neo unu nidases bS o

o A etyl-ailan ester: /
H
H 1,

a-L-Arahinofuranosidases

/C R -

Ferubn | esterases
oM, Feruloyl exterases

Ewova 43: Zympotiki ameikovion e Dﬁpokncﬁg TG NUIKVTTAPIVIG

Ao éviopo TOV GLVEICEEPOLY GTNV OTOWKOIOUNCT NG MUKLTTOPivNG €ivar ot a-
yYAvKovpoviLAcES (a-glucuronidases), ot a-L-apapwvopovpavoliddceg (o-L-
arabinofuranosidases), ot 0KETVA-EGTEPAGEG Kol O EGTEPACES TOL PePOVAIKOD 0EEog (Gray et
al. 2006, Kumar et al. 2008, Carvalhiero et al. 2008).

H ovykévipoon tov evidpmv ektipndtol 6e oXEoN LE TN GLYKEKPUEVN dpdor v omoia
kataAvovv. H evlopukn dpdon petpdrar pe tn povadoe evepyotntag (Unit) n onoia opiletot o
10 OGO TOL €VIOUOVL TOL EMUPEPEL GLYKEKPIUEVT] OAAOYT] GTO VTOGTPOUO VIO OPIGUEVES
oULVOT|KEG.

To onpavtikdtepo 61ad10 ™G Tapaywyng ProaBovoing amotelel to 61ad10 TG EVELUIKNG
enefepyaciog g KLTTOPivg Yo TV TOPAy®YN COKYAp®V. AVTE To GAKYOPO LITOPOVV GTN|

GLVEYELN VOL LTTOGTOVY COU®OT) Yo TV Tapaywyn Broobavoinc.

Kuttapivn, Zakyapa HEow BloatBavoin péow

nULIKUTTAPivn, AUUAO vbpoAuong {Opwong

H xotaAnAointa Tov gidovg ™ Propdlos yo v mapaywyn froabovoing eEaptdton amd v
KOVOTNTA TNG VO LETATPETETAL GE GAKY PO
H dwadikacio ohokAnpdOnke pe ta €ng Priparo:
+ EMo0n ntocotta evaropsivavtog detypatog 300 mg, o omoio frav tomodetnuévo 6to
(QOVPVO G dMONTIKS YopTi Omd TNV HETPNOT GAKYAPWV).
+ 'Encita, n ualo tonobetnnke oe koviky @idAn twv 100 ml kor mpootébnkav 3 ml
Beukd 0&H H2SO04 (72%). Ta delypata petagpépdniay oto OdAapo endaong yuo 1 dpa
otovg 30°C.
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Ewova 44:0drapog endoong

+ Mt 10 mépag g 1 dpag mpootébnkav 84 ml amovicpuévo HoO kou éneita

tomofetnOnKav T delyaTO GTN GLGKELT ATOGTEIPMOONG Yia 2,5 dpEg.

Ewkova 45:Xvokeon anooteipoong

+ AxolovOnce M £16ayOYN TOV KOVIKOV PraA®v oto cold room yio ypovikd didotnua
Lo MPOG TEPITOV ETGL DGTE VO TOYDGOLV.

+ Télog, oe edikd avadevtipa, axkorobOnce e&ovdetépwon tov Sodduarog, moOL
gumepleyOTay o€ Kae KoViKn OréAn pe yprion avbpakikov acPeotiov (CaCO3). To pH

elval ToAD yaunAo A0yw tov o&éog mov iye Tpootebel mo mpv. tdyoc NrTav va ovEndel
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7o pH tov detypdtov and to apykd 0,4-0,5 oto emBounto =5. A&iler va onueiwbel 0Tt
TOAD TPOGEKTIKA Kol apyd teEléoape T dodikaciao tng e&ovdetépwonc, kabdg HeTd 10

1,8 to pH av&davet paydaio akdpo Kot pe Tposhnkmn pikpng mrocdtrag tov CaCOs.

Ewkova 46:Aradikacio Tng e£000eTEPOONG

+ AoV {ptace oto emBountd pH apiooape ta deiypata uéypt va koraxadicet to ilnua
KO GTNV GLVEYELD GLAAEXONKE TO VITEPKEIIEVO VYPO KO OmOONKEVTNKE GTN KATAWLEN

Yo vo yivouov ot TEPAUTEP® OVOADGELS TOL VYPOL HE TN YPNON QOTOUETPOUL.
(NREL.,2011)

2.5.7. Npoodiopiopudg oAikou alwtou (TN)

H pébodog Kjeldahl avantoybnke to 1883 amd tov Johann Kjeldahl kot mopovsidotnke oe
ocvvavinon g Danish Chemical Society. Q¢ npdedpog Tov tunuatog ynueiog tov Carlsberg
Laboratorium 7minciov ¢ Komevyyayng, o Kjeldahl &iye v emomuoviky gvbovn g
dwdkaciog CuBomoinong. Evd peketovoe Tig mpmteiveg KOTA TN O14pKEWD TNG TOPOY®YNS
Bovng, avéntuEe pio péBodo TPoodoPIG oD TOV TEPLEXOUEVOL alMTOL 1) 0ol TV TAXVTEPT
Kol TEPLOCOTEPO aKPIPNG amd 11§ vapyovsec. H ev Adym pnébodog amartovoe anhd eEomAiouo
Kol UTopovce va TparyatomomOel akopa kot omd pn eEEIOIKEVUEVO TPOCHOTIKO.

To o6 dlwto mpocdlopiletan pe v MéBodo Kjeldahl ko eivar 10 dBpoicpa opyavikon
aldtov, aupmviag (NHz), kot appoviakdv wdviov (NHs). H uébodog ot cvvictatar and
Tpio HéPM: TN YOVELOT), TV amOSTOEN Kol TN TITA0dOTNoN. o Tov VTOAOYIGHO TOV OAKOD

alotov (TN), ot GuyKeVTPOGELS TOL VITPKOV GAaTog-N Kol TV Vitpwd®dv-N tpocsdiopilovral
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ka1 tpootifevial. Avtd mov cvpPaivelr, koTd ™ OldKAGio aLTH, €lval 11 LETATPOT TOV
opyavikob almtov kot erehBepov appwviov oe Ghag Bsukov appwviov (Katd T YOVELON)
napovcio Beukov 0&Eoc Kot kaToAVTOV (d10&eid1o o Titaviov). To vVitpikd Kot To VITp®OON
OVAYOVTOL GE CULUMVIOK(A LE TN YPNOT) TOL GOAIKLAKOV 0££0G Kal Tov Be100gukod vatpiov. Ev
ocvveyeia, N appovia arootdleTon Kot TpocdtopileTal OYKOUETPIKE LE TITAOOOTNOT. AVOALTIKA
M Jwdtkacio £xel g eENG:

+ H ovokevn éxel 8 Oéoeig yua detypoarta, éxel KAelotd chotno omay®yhg aepiny kadme
Kol oviAio kevov. X1 0écelg tomobeTnOnKav ot guaieg kol 2 TVEAAL Oetypato o€
ocwAnveg méync tov 400ml mov wepieiyov 0,5 gr detypa (Enpd vAKo) kot 20 ml (Bgikd+
oaAMKLAKO 0EV) Kot apEnke va yivel | avtidpaon yia 24 dpeg mepimov (overnight).

+ 'Encita, mpootédnke mosdmra 2,5 gr NazS03*5H20 oto npdypappo 5 (T=170 °C yio,
30 Aemtd).

+ TIpoctéOnkav 5,5 gr peiypo kataldt) oto mpdypopua 6 (T=400 °C ywa 4 dpec). H
0épuavon TV cOAVEOV YIVETOL OHOIOUOPPO, (GTE VO ATOPEVYOVIOL Ol EKTIVAEELS
vypwv. Eniong, og kdBe oktdda tomobetnOnkay deiypoto avagopds 6mov fTay yvmoeT)
0 mocotTa al®Tov Yy va yivetor cOykplon pe ta véa dstypato. To toeld deiypa
nepielye 0,11 akpPdg Kol oTo GALA LE TNV amoVGic LOVO TOV OElYLOTOC.

+ TomoOethOnkav ot Pidreg otV €181k PETOAMKY VITOJOYH TS CLOKEVNG TEYEMS KoL

KOTOTLY TTPOGEKTIKA GTI GLOKELT] TEYEWMS EVTOG TNG E6TIOG TOL OmAy®YOV.
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Ewéva 47:Zvokev) néyens (KJELDATHERM) émov £xovv tomoBetn0si o e1d1kn) petariki
VTOO0YN OL PLAAES

IMa v wpoetotpacio Tov Kabe avtidpactnpiov, Tov ¥pNoLoTodnke, akolovdndnKe Kot n
KaTdAANAN Sadikacia.
A. Etopacio Bopucod o&éog HzBO3

» Zvylomkav 20 gr H3BO3

» Tlpootébnke amoviopévo vepd og Kovikn elaAn tov 1 L puéypt va yepioet.

» Tlpootébnke poyviTNg 0TV KOVIKN GLIAN Kot TOTo0eTONKe 6TOV 0vadeLTpa. LEYPL

70 Stdhvpa va yivel StonyEg.
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Ewova 48: Avadsutipag 6ov ivar TomoBetnpévo to diaivopa fopikov o&sog (H3IBO3)

B. Etopocio Ociobgukod Natpiov ( NaxS:03)
» To 0Beobeuxd vdatplo elvar o€ HOPEN KPLOTAAA®V KOl Y. TO AOYO OVTO TO
eneEePYACTNKALE GTO YOLIT Y10 VO GTTAGOVV 01 KPVGTAAAOL.
» To Be100g1K6 vaTpro SAAOE amtd KOGKIVO SapéTpov Imm, e 6Tox0 vo avEndei n €101k

EMPAVELD DOTE VO AVTIOPAGEL EVKOAITEPQL.

Ewova 49:Etoypacia 0g100gukov vatpiov
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I'. Etowpacio kovikdv loionv
> 25ml Bopiko o0&
» 2 pe 3 otayéveg Mixer indicator (dgiktng pol)

Ewova 50: Kovikég graieg peta v mpocdkn Mixer indicator

Ov gibdeg, otic omoieg €ywve M méym, TomoBetOnKoV Gt GLOKELY| OmOGTAENG, BOTE Vo
EPATTOVTAL KAVOVIK(G GTNV VTTOJ0YT TNG GLGKEVNG. APOD avOiEaLE T1 GVOKELT] OmOGTAENS Yo
va {eotabel, emAéyOnke 10 KOTAAANLO TPpdypappa. Apyikd, Tpaypatomodnke EEmlopa g
oLOKELNG Ue €vay doglo cowAva kat éva motnpt (éoems. EmAéEape omv cvokevy METHOD
EXECUTION M06 —-TEST—FINISH. H cvokeun ektélece avtopata v andotaén. MoAlg
tereimwoe N omdotaln, pe ™ Pondewa yavtiod, amopoakpuvOnke n ELUIAN omd TN GLOKELT).
Meto&d tov dstypdtov tpééapne to mpoypoppo MO2—CLEAN pe coljva picoyspdto
ATLOVICUEVO VEPO LE GTOYO TOV KaBapIopod TG GLGKEVTG.

Ynrdpyet avtopatn mpocsOikn vepod kot A0V TV arnottodpeveov avtdpactnpiov NaOH. H
Aertovpyia o€ 200-240V/50Hz yiveton cvopemvo pe Tig diebveic mpodiaypapéc. Tapatnpeita
TPOCEYTIKA 1 oTdOuUn amd Ta doyeia amobnkevong tov deivpdtov (NaOH, HsBO3 kot H20)
wote, ov ypewotel (6tav M otdbun mepdost KAT® Omd TNV KOKKIVY YPOUuUT), Vo
CUUTANPADOGOVLE TO OVTIGTOLYO SIUAV AL

Télog, £yve 1 TITAOBOTNON TOL TEPLEXOUEVOD TNG KOVIKNG OLaANg pe H2aSO4 (0,1 N): EAnebn
N KOVIKN OLOAN TOV TPoEKLYE PETA TNV dladIKacio amdotaing n onoia giye apyikd mpdoivo

ypoua. Eywve tithoddton pe 1o H2SO4 kat 610 fTav To StdAvpo va amokTHoEL Yp®ua pol
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Kol TAAL Omwg mpwv TN dwdwkocio amdotaing. Otav 1o dtdhvpa wmpe tov emBountd
YPOUATIGUO TOTE KATEYPAPN O OYKOS TOV KOTOVOADONKE.

YVVOMKG ElYOUE TIG TOPAKAT® OVTIOPACELS:

Kazd ™ yadpvevon: Opyovikd N + HaSOs —(NH4)2S04(l) + CO2(g) + SO2(g) + H20(g)

Kaza v amooroln: (NHa)2S04(l) + 2NaOH(l) —2NH3(g) + Na2SO4(l) + 2H20

Koata t ovidoyij tov amootdyuarog: NH3(g) + HsBOs(l) —NH4":H2BOs (1)

Koata v rithoddétnon: NHAT:HoBOs (1) + HCI(1)— NH4CI(1)+ HzBO3(1)

Ev téket, vmoloyiotnke 1 TEPLEKTIKOTNTA TOVL JEIYHOTOC G€ OAKO ALMTO UE TN XPNON TOL

TOPAKAT® TOTOV.

Vr)xc(HY)xXMN % 100+%Y5.B.

TN(%)=4
m 100

Omov

Va: 0 6yKkog (ml) tov Beukod 0&E0g OV XPNGILOTOLEITOL VIO TNV TITAOSOTNOT TOV OEIYIATOC,
V1: 0 dyKkog (Ml) Tov Bgukon 0&Eog mov ypnoipomoteital yio TV TITAOSOTNON TOV TVEAOD,
C(H+): n ovykévipoon (mol/L) twv H' 6g Oeukd 0&D ion pe 0,05

Mn: 10 poproko Bapog (g/mol) tov almdtov ico pe 14,0067,

m: n uélo (g) Tov Enpapévov otepeod delypatoc,

%Yz g.: N vypaocia ostyparog (%) oe Enpn Paon.

2.5.8. Mpoc610p1ONOG auUAoOU

Mo va Tpocdloplotel 1 TEPLEKTIKOTNTA TOL AUDAOL GTO dEly Lo TPEMEL Py IKA VL YiVEL apaipeom
NG TocdTNTOG EAEV0EPNC YAVKOING Kl €metta va yivel 1) LETPMNOT TOV GULAOD GTa SElYATO [LE

™ ypnon tov Megazyme total starch kit.
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Ewoévo 51:Megazyme total starch kit

H S1adikacio ylo v amopdkpoven g eAedBepng YAuKOING Kot ToV TPOGopIGHd TOV AUOAOD
elye og e&ne:
+ Apywd (uyionkov 100 mg deiypatog omd 10 dMOnTikd yoapti (uétpnon oMkmdv
SAVTOV GOKYAP®V) OE LKPA YOAALVA PLOAISLOL.
+ IIpootédnkov 0,2 ml arbovorn (80%) cto kdbde éva
+ 'Eywe mpoctfikn 2 ml KOH kot torobethnkav oe maydrovtpo to. deiypato yio 20
AemTa.
+ IIpootédnkav 8ml buffer (sodium acetate), 0,1 ml a-apvidon, 0,1 AMG apvidon ki ev
ovveyeia tomobetOnkav og véaTdAoLTPO oToVG S50° C Yo 30 Aemtd.
+ 'Eywe guyokévrpnon otoug 3000 otpo@ég yia 10 kot GuALOYH TOV VIEPKEILEVOU.
+ Olo to deiypora tomofetnOnkav oe @aAidia, tomobetnOnkay ot Kotdyvin Kot

petpnnkav oto potouetpo. (NREL.,2011)

106



Ewoéva 52:Xvokevi] puyokévipnong

2.5.9. Npood10p1oP6G UETAAAWV KAl 1YXVOOTOlLXE1WV
Awdwaocio:
+ Zvyiomke mocomta detypatog 0,5 gr amd 1o ENpd LVAKO kou petopépdnke ota
COAVAKILOL.
+ IIpootédnkov 10 ml vitpikod o&gog,.

+

=

Yepayiotnrov To COANVAKLL LE TO KOmaklo. XpeldleTol Tpocoyr, MGTE 1 0T 7OV
Bploketar otor cOANVAKLL Vo, £xel OYn avtiBetn and gpdc dote ot vopatuol Tov Ha
dpovpynBovv va dtapevyovy mtpog Ta micw. OAn 1 dadikacio EKTVAIGCETAL LEGO GTOV
amoymyo.

Ta detypato tomoBetnOnkav o1 KATAAANAEG BEGEIC Kot oypaeioTNKOY KOAQ UE T
¥PNON KATAAANAOL KAEWDL0V.

Ta detypota TomobetOnkov oto Microwave yio. 1 dpa.

AmopakpovOnkav to deiypoto and to Microwave Kot to avoiEope TPOGEKTIKG e TNV
¥PNOMN KAEWD100 £VTOG TOL amaywyol, Aol eKAVOVTOL TOEIKA aépial.

ATodeGHELTNKAV T KOTAKLO Kot EEMAOVOE e vrepkdBapo vepd, dote vo urn yobel
TOCOTNTO OELYLLOTOG.

Ta detypata petagépnkav oto voatdAoLTPO Yo I dpaL.

"Eyve dminon tov detypdtov vrd kevo péca and eiktpa (45um).
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+ 'Eyive uétpnon oty atopkn amoppdenon. iverar pétpnon Cr, Mn, Cu, Ni, Cd, Pb kot
Zn. gmiong, petpnnkav Kot ta tyvootoryeio pe 1o 1010 akpiPog detypa.

2.6 Métpnon O6elyudtwv oto PWTOHETPO

OMla o vypd delypata mov cLAAEYONKav, petpndnkav oto eotopetpo. o v pétpnon
KutTapivng ko nuikvttopivng petpndnkov to TRS kat n yAvkoln. o to dpvio petpape poévo
™V YAvkoln. e Oda to omdnpota tpaypatoromOnke apaioon 1:10 (yio ta amoppippatd pog)

EVD OTO EKTADLLOTA OE YPELICTNKE OPOLMOT).

TRS
+ -250 pL Astyporog
+ 250 uL DNS (Ta deiypata maipvovv kitpivn amdypwon.)
+ Bpoopdc yia 5 Aentd
+ Metd tov Bpacud mpocshfikn 2 ml amovicpévo vepd Kol HETPNOT GTO POTOUETPO OTO

540 nm.
£ Tlapddinio dnuiovpyodue dvo blank Seiypora oto omoio mpootibevrar 250 pL

amovicpévo vepo avti yua detypa ko 250 ub DNS.
IMwkoln
H cvykexpipévn pébodog Paciletor ot petatponn g YAvkoing o £va mpoiov epufpod
YPOUATOG TO 0TO10 €ivart amoTEAEsHa TNG SLOd0YIKNG Opdong TV eviDL®mVY 0EE10dom Kot
vepo&elddion g YAvkoing. Apywa n YAvkoln pe ) dpdon g 0Eeddong g yAvkolng
UETOTPEMETAL GE YAVKOVIKO 0EV LLE TNV TOVTOYPOVT] TAPUYMYT) VTEPOEELSFIOV TOV VOPOYOVOV.
AxoAoVBwg T0 VTEPOEEidLO TOV VOPOYHVOL TTapPoVGia apVOPoVALOVIG Kot KATO10U
(OLVOAKOV TOPUYMYOL LLE T1) OPAGT TNG VIEPOEEIOAOTG LETATPEMETAL GE KATO10 TPOIOV

epLOPOY YPOLOTOG TO 0010 TAPOVSIALEL HEYIGTN amoppOPnon ota S10 nm (Zynua 2).

GOD
["wwkdln — TINwkoviko o&d + H,0,

POD

H,0, + Apwogawvalévn + Parvorkod mapdywyo —> Hpoidy

(epvBp0oV YpdOUATOG)

Ewkova 53: Adinlovyio eviOpIKOV 0VTIOPAGE®MY TOV 001 YOVV 6TV TOGOTIKOMTOINGT TG
YAvk6ing 6mov GOD: yAvkoln o&edaon ko POD: vrepoerdaon

To gumopikd doyvootikd okevacuo eivarl Tpoidv g etapeiog Blroteyvoroyikég Epappoyéc
EIIE (mapdyet in Vitro dioayvootikd ovTidpactipla. KAWVIKNG yNUELNS Ta 0moio, KUKAOQOPOLV te

10 gumopikd onpa "biosis") kot cOHPOVA LE TIG 00MYieg TO ddAvpa Epyaciag TapaoKeLaleTo
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LETOPEPOVTOS TOGOTIKA £vol PLaAidlo eviOU®OV 6g €va PloAidlo puOueTikoD S1oAdIaTOS (TO
npokvTTov dtddvpa givar otabepd 45 nuépeg otovg 4°C). Metd v avacvotocn m
TEPLEKTIKOTNTA TOV S10ADOTOC epyaciog elvat: puOuoeTtico dtivpa 200 mM, pH 8.0, o&eddon
™m¢ yAkoln 18 TU/mL, vrepoeddon 10 U/mL, apwvoeoilovn 0.25 mM, topdymyo eavoing
10 mM, cvumapdyovres.

+ 1 ml &dlopo epyociog

+ 50 pL Seiypa

+ Ta deiypato ypouoatilovior pol Kot peta@époviatl 6o vdutdAovTpo otovg 37 C yua 15

AemTa.

+ Ootouétpnon ota 510 nm

2.7 Métpnon mapap€tpwv yia to uypd Oeiyupa

210 €PYOOTNPLO, XPNOCWOTOLEITAL TO PUSHATOPOTOUETPO Spectroquant® NOVA 60, to omoio
amoterel Eva HECO Yoo TNV avdAvon poutivag OA®mV TV TOTV vepol Kot ival tkovd va LETPE
To. £TOUO TTPOG JOKIHOCTIKG QLOAIOIL KaBDG Kol doKIAGTIKE @ONVE avtdpastipla. Ot
TOALOTTAEG 1O10TNTEG TOV TO KOOIGTOOV AEITOUPYIKO Yo £vo. KOOOAKO (QAGHO EQPOPUOYDV.

Téhog, To 6pyavo pmopel v’ amodnkevoet £oc kot 50 peboddove mov opifoval amd Tov ypnoT.

Ewova 54:@acpatopotopetpo Spectroquant® NOVA 60

Awadikooio
e EMoeOn to vypd delypa. Avtd elye vmootel dmnon 1 eixe mapapeivel addnto
aVAAOYOL LLE TIC OVAYKEG TNG EKACTOTE HETPTOT|G.
o EmiéEape ta étolpa 1€6T MOV YPELOUACTOV YOl TV OVAAVOT LOG. XTO £PYACTHPLO
dwatiBevton £Toa et o€ ProAidta yio T pétpnon COD kot SO4 og drapopec TePLOyEg

puétpnong mg/l. Emiong, vmdpyovv to KaTGAANA0 ovTidpacTiplo yio Tt UETpNom
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opBopwcpopik®v kol oAMkoD DPoEOPOV, VITPIKOV, VITPOOIDOV, OULOVIOKOV,
YADPLOVI®V, POIVOADV, YPOUIOL KAT.

TéOnke o€ Aertovpyia T0 GUCUOTOUETPO.

EniléEope ™ péBodo kot 1o KaTtdAANAO UKog KOUOTOG,.

Enelepyaoctikope 1o delypo avaldoyws T LETPNOT TOL BEANGALLE VO KAVOULLE.
TomoBetOnke avtd oV KatdAAnAn koyerida (10mm 1 SO0mm).

KoBapiotnke ehappd 10 e£mTEPIKO TOV KOYEMOWV LE YOPTOUAVINAO N HE dONTIKO
xopTi, Yoo va a@apefodv TUYOV OTAYOVEG, OUKTLVAMKA OTOTLMUATO K.AT. Kol
TOmOOETOVLE TN KVWYEADA LEG GTO OPYOVO.

To pacpatopmtopeTpo eivar Babuovounuévo mote va mapéyel am’ gvbeiog aviyvmon
™G TocHTNTAG TOL BEAOVLE VO LETPTIGOVUE GTO detya.

H mocoétta, Aowdv, mov avtictoyel o kdbe deiypo, 660nke and v am’ gvbeiag
avOyvoon GTO PACULOTOPOTOUETPO.

Epocov ta anoteAéopota TG LETPNONG OEV EUTEPLEYOVTAV GTO TPOUTALTOVLEVE OPLOL

10 detypa emdeyOnke emmAiéov encepyaciog (apaimon K.AT.).

2.7.1. OaivéAeg(Ph-)

Mo v pérpnon tov eavoMk®Vv 10VIoV ToV dEyUAT®V, EQUpLOCTNKAY Ol 0dNYieg and To

avtiotoryo kit tng etoupiog Merck, pe kwdwo tpoidvrog 1.00856.

Avuopaotipio.

Agtypo
Avtidpactipia Ph-1, Ph-2, ko Ph-3 oo kit

Opyovo. — Zkson

[Muéta tov 1,0ml ko 5,0ml

AoKIOGTIKOG COANVOG

Awgtaén dmdnong (avtiia mieong, KOVIKY QLIAN, LETOAAKO TAEYO GTO GTOUO TNG
OLAANG, PIATPO, Y®VI Y10 TNV POT| TOV OETYLATOC)

Koyerideg tov 10mm kot S0mm

dotopeTpO

Awadixoaio.

Eléyyetan av 1o pH tov delypatoc kopaivetor 6to €0pog Tinav 2-11, kot avordymg

pvOuiletan pe ddivpa Beukov o&€og 1 vApoediov tov vatpiov. Ta Bolepd detypota
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wpénel va. veiotavtor omonomn, vy va xoatakpotnfodv dwAvpéva copatiol mov
ennpedlovy T0 POTOUETPO.

Aoappavovion pe mméta 10ml delypatoc kot TomofeTovvTol 6€ SOKIHLAGTIKO GOANVA.
[Ipootifeton pe muméta 1,0ml aviidpactnpiov Ph-1, kot 0 coAqvog avadeveTat.
[Tpootifetor po 66om avidpactpiov Ph-2 pe 1o €101Kd KOVTOAAKL KOl O COAVOG
aVOOEVETAL KOAL, LEYPL TO AVTIOPACGTIPLO VO SLaALOEL EVTEADG.

[Tpootifetor po 66om aviwdpactpiov Ph-3 pe 1o €101Kd KOVTOAAKL KOl O COAVOG
aVOOEVETAL KOAL, LEYPL TO AVTIOPACGTIPLO VO SLaALOEL EVTEADG.

O colvag apnvetotl oe npepia yio xpovikd dtdotnua 10 Aentdv (xpdvog avtidpaong).
Souminpovetor pe dslypa n koyedida tov 10mm ko tov S0mm (avdioyo pe to

delypa), ko Tomobeteitan yio HETPNON GTO POTOUETPO.

2.7.2. Appwviakd 1évta (NHaz)

Mo v pétpnon 1ov AHUOVIOK®OV 10VIOV ToV SElYHAToOV, apuoloviol ot odnyieg amd 1o

avtiotoryo kit g etaupiog Merck, pe kmokd mpoidvtog 1.14752.

Avudpaotipio.

Avtidpaoctipro NHs-1, NHs-2, xot NHs-3 oo kit

Agtypo

Opyovo. - Zxeon

[Mméta tov 5 ml
AoKILOGTIKOG COAVOG
Kvoyerioa (cell) twv 10 mm
Kvoyelida avagpopdg tov kit

dotopeTpo

Awadixoaio.

Ta Bolepd detypato véotnoay 61MOnon, yo va Katakpotnfodv dtoAvpéva copotiow
nov ennpedlovv T HETPNON TOL POTOUETPOV.

EMoebOnocav pe mméta 5 ml deiypotog kot Tpoostédnkay evtog oTeyvoy SOKILOGTIKOD
oOAMVO.

EMoebnkayv pe mmréta 0,6 ml NHa+ kot mpoostédnkay evidg Tov coinva He avadevon.

[Ipootébnike 1 d6om aviwwpacstnpiov NHa-2 pe 10 €101K0 KOLTAAAKL EVTOG TOV GOAN VL.
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AxorovOnoce (ompn avadevon €wg Otov S10AvOel EVIEADMG TO AVTIOPAGTNHPLO, KOl
apEnke yia 5 Aentd (xpdvog avtidpaonc A) o€ KATAGTOCT NPERING.

[Ipootébnkav 4 otaydveg avidpaoctnpiov NHz-3 pe 1o €101K6 GTOYOVOUETPO TTOV
TapEYETOL omd TNV KOTOOKELAOTPlO etalpio Tov kKit, 0 OSOKIHAOGTIKOS GOANVOG
avadEVTNKE.

Apénke maAL yio 5 Aemtd (ypovog avtidpaone B) oe katdotaon npepiog. "Yotepa,
MO TOGOTNTA SEIYUATOG ATTO TOV GOANVA KOl CUUTANPOONKE 1) KOYEALDA.

H xvyeloo tomobetnOnke oto @otopetpo, pali pe v KLuyWeMoo ovopopas, Kot

eM@ON 1 pnétpnon o NH4*-N.

2.7.3. Nitpwén 1o6vta (NO2-)

Mo v pétpnon 1oV ViItpod®dv 10VIOV ToV SEyHdTov, QapuocTnKay ot odnyiec and to

avtiotoryo kit g etoupiag Merck, pe kKmokd mpoidvtog 1.14776.

Avudpaotipio,

Agtypo
Avtdpaostipo NO2-1

Opyovo. - Zxeon

[Téta tov 5 ml

AoKILOGTIKOG COANVOG

Kvoyerida (cell) tov 10 mm kot tov SO0mm
Kvoyelida avapopdg tov kit

dotopeTpo

Aiadikaoio

EModncav pe mméta S ml delyparoc.

[Ipootébnkav evtdg Tov dokiacTikov coinva 1 d6on avtwwpactnpiov NO2-1 pe 10
€101KO KOLTAAAKL EVTOG TOV COANVOL.

O corvag avadevtnke Compd péxpt va 010AV0el EVIEANDS TO aVTIOPAGTIPLO GTO dElYLLO,
omote apEOnKe og kotdotaon npepiag yia 10 Aemtd (xpovog avtidopaong).

EMoebn mocdtta delypotog amd Tov coAnvae Kot GOUTANPGONKE 1 KOWEADA.

H xoyerida tomobetOnke oto @otépetpo, pali pe mmv KoyeAido avaeopds, Kot

eMmebn N pnétpnon oe NO2-N.
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2.7.4. Nitpikd 16vta (NOs3-)

Mo mv pétpnon tov VITpIKOV 10VIOV TOV JEIYHATOV, EQOPUOCTNKAY Ol 00NYyies amd TO
avtiotoryo kit tng etoupiog Merck, pe kwdwo mpoiovtoc 1.09713.
Avudpaotipio.

o Avudpactipla NOs-1 kot NOsz-2 tov kit

e Acilyna

Opyovo. - Zxeon

o [hméta tov 5 ml

*  AOKIHOOTIKOG COAVAG

e Kuyehida (cell) tov 10 mm kou twv 50mm

o Kuyekida avagopdg tov kit

o OdwtoueTpo

Awadikooio

e EMoOncav pe mméta 4 ml NOsz-1 ko1 mpootébnkav evidg oteyvod kat Kabopow
JOKILOGTIKOD COAVAL.

e EMoOnocav pe mméto 0,5 ml deiypatog kot mpootédnkay evidg Tov GOANVO, YOPIg
avadgvon.

e  EMoOncav pe mméta 0,5 ml NO3-2 kot tpootédnkay viog Tov coAnva.

e AxoAoUONGE OVAOELON KPOTAOVTOG TO TOV® HEPOG TOL GMOANVO, AOY® OVATTLENG
Bepuomag, kot apednke oe npepia yroo 10 Aemtd (xpdvog avtidpaong).

e EMoeOn mocdmta delypotog omd 1oV GOAVE Kol SUUTANPOONKE 1 KLyeMO
(O10LPOPETIKT KATA TTEPITTOON)).

e H xvyeAida torobetnOnke pe kabapr| eEmtepikn eMPAVELD 6TO POTOUETPO, pall pe TV

KuyeAida avapopag tov Kit, kot eAedn n pétpnon oe NO3z-N.

2.7.5. Owodopikd (PO43-)

[Ma v pétpnon 1ov PocPopik®v 1OVIOV TOV SEIYUATOV, EPAPUOCTIKAY 01 0dNYiec and 10
avtiotoyyo Kit g etarpiag Merck, pe kmdwkd npoidvtog 1.14848.

Avuodpaotipio.
e Aciypa

o Avudpactipia PO4s-1 kot POs-2 oto Kit
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Opyovo, — 2kson
e ITlwméta twv 5mI

®  AOKIHOOTIKOG COANVOG

o  KuyeAidec tov 10mm ko 50mm

o Dutduetpo

Aiadikacio

o EléyOnke mpodTa av To pH ToL deiypatog kopaivetar 6to gvpog Tin®mv 0-10, Kot avardywe
pvOuioke pe d1dAvpa Betkov o&€og.

e  EMoOncav pe mméta 5,0ml deiypatog kot tomobemOnKoy 6 SOKIUAGTIKO GOANVO.

e Ilpootétnkav 5 otaydvec avtidpactnpiovPOs-1 kot 0 cOANVOS VaOEDTNKE.

e Ilpootédnke o 86om avtwdpaotmpiov POs-2  pe 10 €dkd kovtardkt tov Kit,
KOl O COANVOG OVOOELTNKE KAAL UEXPLTO AVTIOPACTAPLO Vo O1AVOEL EVIEADC.

o O coMvag apébnie og Npepia yio ypovikd dtaotnua 5 Aentdv (xpdvog avtidpaong).

e EMoeOn mocomta deiypotoc amd Tov COAVO Kol COUTANPOONKE 1 koyehida (Stog
OPETIKN KOTO TEPIMTTOON)).

e H xvyelida tomobethfnke pe xoboapn eEotepikt] em@dveln 610 OOTORETPO, poll
ue Vv koyelida avopopdg Tov Kit, kot eAedn n pétpnon o PO4-.

2.7.6. XAwpiévta (C1-)

Mo mv pértpnon tov Xioplovyov 10Viov Tov JElYHATOV, EQAPUOCTNKAY 0L 001yies and
10 avtiotoyo Kit g etoupiog Merck, pe kwmdwkd mpoidvtog 1.14897.

Avudpaaripio.

e Aclypa

o Avtdpactpuo Cl-1 xau Cl-2 oo Kit

Opyava — 2kebn

e Ilwéta twv 1,0 ko 5,0ml
*  AOKIHOOTIKOG COANVOG
e  Kuyekida avagopdg tov kit

o  Koyehideg tov 10mm ko 50mm

o Odotouetpo

Awadikooio

o Eléybnke to pH tov delypartog, mov mpémet va kopaivetot HEToEL Tov TV 1 émg 12, ai
Mog puBuilope pe dddvpo appovioag 1 viapikod  o&éog. Tuyov Borepd detypota
énpene va veiotavtol ddnomn, yio va anopokpuviohv copatidwn tov mapepnodilovy Tov
TPOGOI0PIGHO TNG TPOG UETPTOT TOPAUETPOV.

e EMoOncav pe mméta 1,0ml Seiypatog wor mpootédnkav e G010 SOKILOOTIKO

COANVO.

[Mpootétnkav 2,5ml avtidpacstnpiov Cl-1 kot 0 coAvog avadedTnke.

[Tpootétnkav 0,50ml avtidpactpiov Cl-2 kot 0 cOAVOG 0vadEDTNKE.

O coMvag aeétnke oe npepia Yo 1 Aemtd (ypdvog avtidpaong).

SoumAnpodnke n koyerida twv 10mm pe detypa kot tomobethdnke 610 @OTOUETPO.
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Mo v pétpnon Oeukdv WOVIOV TV JElYHATOV, £QOPUOCTNKAY Ol 0dnyieg amd TO
avtiotoyyo Kit g etarpiag Merck, pe kwdwkd npoidvtog 1.14548.

Avudpaaripio.
e Acilyna

e Avtwpaoctiplo SOz-1K

2xeon — Opyave.,
e IIwméta twv 5mi

®  AOKIHOOTIKOG COANVOG

o  Kuyekida avagpopdg tov kit

o Kuyehida (cell) tov 10mm ko 50mm
e Odotouetpo

Awadixoaio.

o EléyyOnke to pH tov delypartog, mov mpémet vo kopaivetar and 2-10, adiidg pvBuilope
o€ 01dAv Lo VOPOEEIOL TOV VATPIOL 1} LOPOYAWPIKOL 0EEOC, AVAAOYMG.

e Me mméto eMjebnoav 5S5ml deiypatog kot mpootéOnkov o€  SOKWOOTIKO GOANVOL
Tov Kit ov mepieiye vYPO AVTIOPUGTNPLO KOt VOOEVTNKE.

o [Ilpooténke pa 06om avtwpaostnpiov SOs-1 pe 10 €101KO KOVTOAGKL, O GOANVOG
gkheloe KOAQ Kot ovadevTnKe PEYPL va Skl eVvIEA®G TO OVTIOPUCTIPLO.

o O coMvag apédnke og npepia yio 2 Aentd (xpOVog avtidpaons), CUUTANPOONKE 1) KOYEA
0o pe mocoOTTO delypaTog Kot TonofeTeitan 6To OTOUETPO.

2.7.8. Xnuika Amaitoupevo O§uyovo (Chemical Oxygen
Demand, C.0.D.)

INo v pétpnon tov C.0.D. tov detypdtov, spoppooctnkoy ot odnyieg amd 1o avtiotoyo Kit
™mc etopiog Merck, pe kwdiko mpoidvtog 1.14541 kar 1.14560, Adywm ¢ petaé&d twv dtapopd
¢ 6710 €0POG TPOGOOPLLOUEVDV TIUADV.

Avuopaotipio.
e Acilypa

e Avtpactpro C.0.D. tov kit

Opyovo. — Zxson
e ITIwméta towv 5mi

¢ AokipooTtikdg coinvag pe oviwpastiplo C.0.D.

o  OepLoaVTIOPOCTNPAG
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o  Kuyehida avapopdg
e Kuyekida tov 10mm ot 50mm
o dwtduetpo

Awadixooio.

e Me mméta eMnednoav 3,0ml deiypatog. Zvuviotdrar  xpHon LACKOS Yol TV TPOGTOGIN TOV
npocdnov. To detypo mpootédnie apyd Kol TPOGEKTIKA G VOV OOKIUOOTIKO GOANVA
tov Kit mov mepiéyel  ovykekpyévn mooodTTA.  VYPOV ovIdpactnpiov amd TNV
napackevdotpla etopia. O coinvog Oepudvinike Adym g eEdBepung avtiopaong m
oV TpoKANONKE and mv TOP TV D avaén,
Kol avadeDTNKE KOAG KPOTOVING TOV OO0 TO KOTAKL.

e O ocoMvoag tomobetnOnke oe Beppoovidpactipa otovg 148°C yuo ypovikd Sidotnua
120 Aemtodv.

o X1 GLVEYELD, 0 COANVOG apopédnke ond mv GLGKELN
10 Aemtd petd TV 0@aipeon 0 COANVOG OvadeDTNKE EAAPPOS, Kot apédnke Eovd vo
emavéNdel og Beppokpacio mepipdriovtoc, ympic va youypavOel texvntd (). ue voat
O6A0VTPO), Yia ToVAdyLoTOoV 30 Aemttd (YpOVOG WYOYPAVOTG).

e EMoeOn mocdémra  delypotog  amd  TOV COAVA KOl GUUTANPOONKE 1
Koyerida tov 10mm 1 50mm (avardywg tov delypatog), ondte Tomobethnke oTo
QOTOUETPO KoL EANPON N {nToduevn pétpnon.

2.7.9. Npocbioplopudg BODs

H pébodog, mov akorovOnOnke oamoterel évav eumelpikd mpocsdlopiopd, GTov 0moio
akolovBovvrar mpoTLTES epyacTnploké dwadwkociec. Tivetoan pe pérpnon tov OaAvpéEVoL
o&vuyovov (DO) mpwv ko petd tnv mevinuepn enmoacn tov deiypatog. H pétpnon tov DO petd
TIG KATAAANAES apYIKES apodSELS oL Ba eEac@arilovv apkeTd 0&uYOVOo Yoo OAN TN SLapKEL
™G enmoong yiveror pe tnv tpomomompuévn pébodo Winkler, omwe avti meprypdpetar ot
GLVEXELL.

[T ovykexppuéva, ta deliypoto cLAAEXINKOV GE YOAAMVES PIAAEG E ECUVPIGUEVO IO, TOV
vYéUoay PEXPL LITEPYEIMONG KO TOUATIGTN KAV LE TPOGOYT MGTE VO LNV KPOTNGOLV PUCAAIDEG
aépa. MetapépOnkav pe mpocsoyr|, dote va unv givor ektebeiéva 6to emg Kot ™ Beppdtmra.

Arouroducvoc EEorthionoc

1. ®1dhec endoons, YUOAWVES , LE ECUVPICUEVO TTOUN, YVOOTOV Oykov (mepimov 300ml),
KatdAAnAeg yio mpoodtopiopd BOD. Kdbe pidin kot to mopa g Oa mpémet va £xovv tov 1610
aplOud avoyvopiong.

2. Enoactikdg kAiPavog, otabepng Beppokpaciog 20 + 1°C, okotevdc, dote va amokAgietor n

mBavotnto tapaymyng DO pe 1o punyoaviopod g eotochvieonc.
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Avudpaaotipio,
e Pobuiotiko didlouo. pwopopikav aldtwv (PH =7.2) (a.1)
Zvylomnkov:
- 8.59 KH2PO4
- 21.75g KoHPO4 1 28,4999 KoHPO4.3H20
- 17.79 NazHPO4 1 33.49 Na2HPO4.7H" 20.7g Na2HPO4.H20
- 1.7g NH4CI
AlaAbovTal o€ OmOVIGHEVO VEPO KOl GTN CLVEXEWD opotdvovtal oto 11.
o Middvuo Getod uoyvnoiov Mg SOs (a.2)
Zvyilovtan 22.59g MgS0O4.7H20, dtaidovron 0€ OMOVICUEVO VEPO Kol TO JStAvpa
apaidvetat oto 11
o Middvuo ylwpiovyov acfeotiov CaClz (a.3)
ZvyiCovton 27.5g CaCly, dtolvovtar og amoviopévo vepd kot to didivpa apatdvetat 6o 11.
o Middvuo ylwpiovyoov oionpov FeCls (a.4)
ZvyiCovton 0.259 FeCl3.6H20 , diolvovtat 6€ omovicpévo vepd Kot To SIAAD L OPOLDVETOL GTO
1l.
o AigAvuo Ociovpiog (0.5)
Zvyilovtar 29 Belovpiog Kot S10AHDOVTOL GE ATIOVIGUEVO VEPO KOl TO SLAAVLLO OPOLDVETAL GTO
1.
e Apaiwtiké oicloua (a.6)
Iml and kebéva amd o névte mapomdve dtodlvpata (8.1 — a.5), cuvolkd Sml, dtaAvovtar o
ATIOVIGUEVO VEPO Kat apaidvovtat oto 1.
o Middouo uikpoopyoviouwy (a.7)
1.5 ml Aappavetar yio epporlacud omd ppéckio Adonn.

Awadixoaio.

e To dolvpévo 0&uydvo tov apatmtikol 8/1o¢ mpémet vo. givar 7-9 mg/l (DOupow:=7 — 9
mg/l). T'a. to Ady0 awtd 0EVYOVAOVOLE TO aPU®TIKO O/pa (8.6) pe puonthpa yio 15-20
min.

o [lopaokevi] Toplod deiyuatog
Y& A enmwoaong BOD eswodyovpe 300ml apoiwtikod 6/tog (a.6), Kot UeTpaue To
droaropévo 0&uyovo (DOTepy.)

o [lapookevn TopA0D OEIYUOTOS UE UIKPOOPYOVIGUODS
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e p1aAn enmacng BOD tomobetovvtar 300ml apaimtikod 6/to¢ (a.6) kot 1,5ml &/toc¢
LKPOOPYaVIGU®V (8.7)

e Ilpayparoromoape apaimon 1000%.

e Y& puaiec endaong BOD swodyovpe 300ml and v kdbe apaiovon mov ypelaldpoote

kot 1,5ml pikpoopyaviepdv kot petpdpe 1o S1aivpuévo 0&uyovo (DOgypy,).

e TomoBetovpe TIG QUIAEG EMDOONG G€ OKOTEWO emmooTikd KAIPavo, otabepng

Oepuoxpaciog 20 + 1°C, yio dtdpkela S nuepov.

e  Metd Vv Tapodo TV 5 nuepav Pydalovue amd tov KAIPavo TG pLaAeg ETHOONG LE TO
delypoto Kot To TVPAO Kot PETPAUE €K VEOL TO daAvuévo o&uyovo Yo T delypoTa
(DO xat 10 TVEAO (DOT).

O 1eMKOC VTOAOYIGHOG EYIVE GOUPMOVOL LLE TOV TOTO:

BODs = ((Doapx.‘ Dorsx.)éa{ypa - (DOTapx.‘ DOTrak.)rucpko')*Ap(li(DGn
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KEOANAIO 3. AnoteAécpata/ZuvlAtnon

3.1 MeAétn PuorkoXNUikwv 161otATwv AndOeiocag Proudalag
3.1.1. KaBapdétnta opyavikou UA1KOU

O ontkdg JS®PICUOV TPAYUATOTOMONKE TPOKEIUEVOL VO TPOGOIOPIOTEL TO TOCOGTO
KaBapOTNTOG TOL LAIKOV TToL AopPdavape kdbe popd amd Ta vorkokvptd. To 10c0oTd Tposkuye
®G TOGO TNG CLVOAIKNG LALOG TOV ENPAUEVOL VAIKOD TOL MO TPOG TN GLVOAKN pdla TV
VMK®V oL BpEOnkov oTo STpOPIKA ATOPPILIATO TMV VOIKOKVPLOV, GE OAN TN OLIPKELN
OLUUETOYNG TOVG ot dpdon. To mocootd KabapdTnTag TOV TEAKOD TPOIOVTOS, TO ONOI0
TPoEKLYE OO TIC GLUUETEXOVOEG OIKIEG TOV GUUUETEYOV OTN dpdon, Katd o Opo gival
99,9%. H xoBapdtmra g Enpng Propdlog mpokdmtel amd 10 cOVOAO TV detypdtov (Ue
ouyvoTNTO. GLAAOYNG efdopadiaio 1 dekamevOuepV) OV GLAAEXOMKOV amd TV oudoa
gpyaoiag Ko Tpocdtopiletar pe faon v Tapakdtom cyéon yio kdbe eetaldpevo deiypa

(Zvvodikn u&la énpov vAitkov)—(Zvvodikn uada tpoouiéewv)
(Zvvodwkn uada Enpov viikov)

%KkaBapoTnTa TPOIHVTOC =

H ocvvolkn pnala n omoia AeOnke amd v opdda epyociog oe OAN TN SIUPKELL TNG TAOTIKNG
EPAPLOYNG KAODG KOt 1] EVEPYELNKT] KATOVAAMGT TOV GUGTNHLOTOS OMOKEVTPMOUEVNS ENpaveng
GAIA xataypaeetal otov akdéAovbo mivaka.

Mivakag 37: Tvvolkn pala wov Topoi@ONKE Kol EVEPYELUKI KATUVIA®GT] TOV GUGTINOTOS

GAIA
Mapaperpog Twn Movéoa
Métpnong
MéCo vomov ava dropo/pnmvo 4,8 Kgr
MdCa 251 atdépmv/unmva 1.204,8 Kgr
Mala 251 atdpov yoo (12 pnqvec) 14.457,6 Kgr
Méla Enpod 251 atdpmv (12 pnveq) 5.783,6 Kgr
YVVOMKY gvepyelakn KoTavaimon cvotiuotoc GAIA | 13.156,416 KWh

H evepyelokn katovilmon Tov GUGTAHOTOS 6€ OAN T OLAPKELD TNG TAOTIKNG EQPAPUOYNS
npocdlopiotke ion pe 0,91 KWh/Kg vornig pélog evd kopavinke oto gvpog tiucdv 0,91-0,92
KWh/Kg. T'ia v mapaywyn 1Kgr Enprg Bropdalag damavinkav cuvoiikd 4,48 KWh.
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Amo ™ depyacia g ENpavong emedncoav dedopéva palag, Oykov Kol Kot E€TEKTOON

TUKVOTNTOG TOGO Y10 TO EIGEPYOUEVO OGO KOt Y10, TO ENPAUEVO VAIKO.

3.1.2. Meiwon tou O6ykou Kal tng palag twv BroamofARTwv

And ™ depyasio g ERpavong enedncav dedopéva pdloc, OYKOv Kol Kot ETEKTOON
TUKVOTNTOG TOGO Y10 TO E1GEPYOUEVO OGO Kot Yo TO ENpapévo vAIKS. O TopaKdTo Tivakag
AVOQEPEL TO GLVOMKO OYKO TOL VOTOL deiypotog g Propdlog mov cuykevipmOnke avd
@OpTIoN TOL ENPavTPa, TO GVVOAKSO OYKO TOL ENPov VAKOD oL ANEONKE petd ™ depyacio
¢ ENpavong Kt v TEAEL VTOAOYICTNKE 1) TOCOGTIAI HEIMGT TOL OYKOL OV KUKAO ENPOVOTG.

Mivaxag 38:Kataypaen perafoing 6ykov dciypotog

Agtypo YovoMKOg 0ykog | Zuvolkog 0ykog | Ilocootiaia
vorov(L) Enpov(L) peioon
oykov(%)

1 126,4 32,19 74,53
2 94,9 20,35 78,57
3 77,6 14,31 81,55
4 124,04 24,75 80,05
5 95,63 17,41 81,8

6 128,6 17,07 86,73
7 137,63 18,37 86,65
8 153,44 19,33 87,39
9 132,7 18,34 86,18
10 181,77 23,31 87,17
11 133,7 19,87 85,14
M.O 126,04 20,48 83,25

To 10600616 peimong tov dykov ¢ vorng Popdalag aviAde og 83,25% (néon Tyun) oe 6AN ™)
JLAPKELD TNG TAOTIKNG EPAPLOYNGC, EVO M TIUN LT KVUAVONKE 6T0 £0pog TIn®VY 74,53-87,39%.
H daxopoaven avt opeidetar 6T SOQOPETIKOTNTO TOV GUGTKOYNUIK®V YOPUKTNPIOTIKOV TOV
€16EPYOLLEVOV VTTOGTPMUATOG TO LEYEHOS Kot 1) TOLdTNTA TV OTTOi®mV dVVATOL VO ETNPEAGEL TNV
anddoon ¢ depyaciag g ENpavone. EmmAéov 1o yeyovdg 0Tl €16€pYovIOV 6TO0 GOGTNUA
dlapopetikol OyKolr kabe @opd cvvetélecav oto yeyovog owtd. H peiowon tg pdlog tov
ocvotnpatog aviAle 6to 78,6% o OAN TN SApKED TNG TAOTIKNG EPAPULOYNG EVD TO €0POG
TILAOV GTO OTOi0 KLHAvVONKe NTav PKpoOTEPO ToL 2%. H Hopen Tov LAIKOD KaTaypAENKE LE

YPNOTM NAEKTPOVIKOD HMKPOGKOTIOV Kot Tapovotdletatl otnv akdAovOn eikdva:
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Ewova 55: To 1ehko Enpd viké énog avtd kotaypaenke
0am6 10 NAEKTPOVIKO pikpockémio (SEM)

[Tototikd, M ©6VGTOCT TOL VAIKOV OGOV 0EOPa To Papéa HETOAAD TOL OVTO TEPIEXEL,

Kataypaenke and 1o 1010 0pyavo Kot TapovctdleTat akorovOmG:

I L L U e U S u s e g 2.5PC

Label A: Chlorite (Nrm.2s= 38.86. 20.96, 34.83. 1.14, 3.84, 0.28)

Avaypappa 11: . Iowotikn 6967061 TOV ENPOY VAIKOD 060V apopd TN cvcTaon o€ Bapéa pétaria
RETA TO TEPAGS TN ENpavong

3.1.3. Evepyelakl KatavAaAwon TtTng OUCGKEURG
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"Evog amd toug k0plovg 6TOY0VE TOL TPOYPAUUATOS N TOV 1) AEITOVPYio LG CLGKELTG 1) OTToil
eKTOC TV GAL®V Ba elvan kot gvepyelakd amodoTIK Katd Tn SdpKel TG ENPOVONG TOV
BroamopfAntov. H otabuiopuévn péon tiun evepyetakng katoviimong (KWh) yia myv Enpavon
eVOG KIAOV OpPYOVIKOV OTOPPIUUATOV OTMC aLTH OmoTummOnke kotd T Oldpkeld TOv
TPOYPAUUATOC oTo. EMAEYHEVO Volkokvupld oto Anpo [loamdyov-Xohapyod kot oto Anuo
Aonpondpyov eivar ion pe 0,97 KWh/Kg vorod vAiuko.

Ot tipég ot omoieg mapovslalovy To OMOTEAECUOTO TOV HETPNOEDV OVOPOPIKAE HE TNV
EVEPYELOKT KOTOVAA®ON avd KIAO VAIKOD Tpopodociog sivar petald 0,71-1,44 kKWh/kg.
[Mapatnpeitor emopévmg Tl OV VITAPYEL CNLOVTIKT OTOKAIOT) LETOED TWV OMOTEAECUATMOV TV
LETPNOEMV aVA TOPTION OPYOVIKOU VAIKOV Tpog ENpavemn o€ oAOKANpM TN O1dpKelo TG
dwdekdpunvng dpdong Tov TPOYPAUUATOS. AVTO oMHaiveEL OTL 01 GVVONKEG ENPOVONG ALY Kot
T0 VAMKO avd moptido 0ev TOPOLCINGOV OCMUOVTIKES OPOPES Katd TN OldpKeEw TOv
TPOYPAULOTOS KOU GUVETMG 1 OWIKVLUOVGT TNG EVEPYEWIKNG KATOVOA®ONG givol oyedov

apeANTEQL.

3.1.4. Npoobéropioudg pH

Ta amotedéopata tov petpnoemv tov pH tov anoppippdtov mov eAedncav and T1g owieg
KaBmg emiong KoL 1 EXOYLOKT SLOKVUAVOT] QLTOV, KOTAYPAPOVTOL GE LOPPT] LEGOV TILADV GTO

TvaKo ToL aKOAOLOEL:

Mivaxag 39: Mé60g 0p0g TOV ATOTELEGUATAOV TMOV TELPUUUTIKAOV HETPNGEDV KUL 1] TUTTIKI]
andkion avTOV Yo to pH

Emoyég pH SDTV
Avolen 5,41 0,06
KaAokaipt 5,55 0,04
dOwonwpo 5,55 0,1
Xelpwvag 5,44 0,12

270 S0y POppa, TOL 0KOAOVOEL, TaPOVGIALOVTAL YPOUPIKA T ATOTEAEGLOTO TPOGIIOPIGLLOD

pH tov teA1Kov ENpovd LAKOV.
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5.70

5.60

5.50

< 5.40

5.30

5.20

5.10
Avolén KaAokaipt OBwonwpo Xelpwvag

Avdypappa 12: Avexdpaven pH avé emoyn

To pH exkppdler v o&LTTO 1 TNV OAKAAKOTNTO TOV VTOGTPAOUOTOS TOL TPOKELTAL VO
koumootomomBel. ‘Exet  dwmiotwbel 611 M mpog Koumootomoinom opyavikny  pdlo
yopokmnpileton yevikd amd yapnAés tég pH, yeyovég mov emPeformdveron pe Paon ta
OTOTEAECUOTO TOV HETPNoEOV HoG. Onwg eivarl govepd amd 1o mTopamdve S1dypappo, OAo o
detypota twv Enpdv d1aTpoPikdv amofAntmv éxovv pH mov kxupaiveton kovtd oto 5-6. ['a
dwadkacio g kopmoostonoinong 1o PéATioTo gvpog Tindv pH etvan 5,5-5,8.

Onwg mpoxvntel omd Ta amoteAéspoTa Tov mopoandve tivaka (Ilivakag 3.2), n péon tun pH
TOV Oypdtov mov TponAbay Katd v avoiln, tpocdtopictnke ico ped,41. Katd ) didpkeia
TOL KaAokoplov N otabuicpévn péomn tun tov pH Bpénke ion pe 5,55. Avtictowya, yio T0

eOvomwpo Exovpe 5,55, evd, TELOG, Y0 TOV YEWLOVA TPOEKVYE 1| Léom TN 5,44.

3.1.5. Mpocdioplopudg aywyipotntag

Tao amwoteAéopOTO TOV HETPNCEDMV AYOYIUOTNTOS TOV TOPPYLUATOV TOV EANGONcAY amd TIg
owkieg kaBmg emiong Kot 1 EMOYLOKY| SIUKVUAVOT QVTAOV, KATAYPAPOVTIOL GE LOPPT] LEGMV TILOV

07TO TVOKO TOL AKOAOVOEL:
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Mivaxag 40: M£60g 0p0G TOV UTOTELEGUATOV TOV TELPUELUTIKAOV NETPNGEOV KL 1) TUTLKY
OTOKALGT] CVTOV Y10 T TTNTIKA 6TEPEQ

Emoyég AywyLuotnta (uS) SDTV
Avolén 2442,33 16,388
KaAokaipt 5730 0,2
OBwonwpo 1794,5 169,79
Xelpwvag 2034,4 364

Ta amotedéopata TV oVOAOGE®Y MG TPOS TNV AY®YILOTNTO, TapaTtédnKay Kol avtd otov
mivaka 3.2 Kot TopokaTo TpoPAAAETOL YPOPIKE 1) SIOKOLOVOT TOV HEGH TILAOV OY®YILOTNTOC
OV HETPNONKE ovdL EmOYN.

7000.00
6000.00
5000.00
4000.00

3000.00

Aywypotnta (uS)

2000.00
1000.00

0.00
Avolén KaAokaipt OOwonwpo Xelpwvag

Aldypappa 13: Atekdpaven ayoyilpotntag avd emoyn

H nmiektpicn ayoyipuoémmta amotedel deiktn g oLYKEVIP®ONG TOV OHAVTOV AANTOS TTOV
neptEyeTon ota detypotd poc. Ta enimeda Tov addtov ennpedlovy v avdmtuén Tov UTOV,
omOTE PEGM TNG NAEKTPIKNG Ay®YIUOTNTOG EKTILATOL OV VA TPOTOV €ivar KATAAANAO 1 O)L Vi
£00POPEATIOTIKEG PN CELG.

[Mapatnpeitor peydin d10popd TV HECOV TILOV PETAED TOV KOAOKOPLOD KOl TOV VTOAOIT®V
emoyav. I[To avodvtikd, Ty dvoién tpocdiopiotnke n otabuiopuévn péon Tyun oto 2442,33uS,
10 eOwomwpo ota 1794,50uS kot 1o yewova oto 2034,4uS. Avtifétwg, 10 KoAokaipt
nopatnpeiton plo  gpeavéstatn adénon, M omoio WEPLYPAPETAL OMO TNV T 7OV
npoodopicape, Ta S730uS. Avtd givar Aoyikd, KaOMOG TOLG KOAOKPIYOUE UAVES KoL 10104TEPOL
TIC uépeg pe aitepa VYNAES Beprokpaciec avgavel 1 KATOVAA®OGN GAONTION N TPOPOV E

aLENUEVT] TTEPLEKTIKOTNTA € Ahata. AVTO ovuPaivel AdYy® NG CONUOVTIKNG OVAYKNG TOV
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OPYOVIGLOV KT TO YPOVIKO 0UTO OIUCTNLO GE NAEKTPOAVTEG Kl EMEION TPETEL VO TPOKAAEITOL

EAEYYOUEVT KATOKPATNGT VYPADOV GTOV OPYOVIGHO TPOG OTOPLYN EVOEYOUEVNG OLPLOATOGCTC.

3.1.6.

Npooéiopiopog VS (Volatile Solids)

Ta amoteAéopata TOV HETPNOEMV VS TOV ATOPPLUUAT®V Tov ANednKav and Tig okieg kabmg

eMIONG Kot 1 EXOYIOKN SLUKOLOVOT] AVTOV, KOTOYPAPOVTOL GE HOPPT LECOV TIULDV GTO TIVOKOL

OV OKOAOVOEL:

Mivaxag 41: M£60g 6p0g TMV UTOTELECPUATOV TOV TELPULATIKAV HETPNGEDV KL 1] TUTLKY]
OTOKALOT QUTAV Y10 TA TTNTIKE 6TEPEG

Emoyég Mtntika otepea (VS) SDTV
Avolén 85,64 1,58
KaAokaipt 81,47 2,50
OBwonwpo 81,52 2,63
Xelpwvag 81,54 1,98

210V TvaKo KATEYPAPNGOV Ol LEGES TILES TINTIKAOV GTEPEDV AVA ETOYN, OTMG OVTES
TPOGIOPIGTNKALY TELPOUOTIKAL.
88.00

86.00
84.00

82.00

VS

80.00
78.00
76.00

74.00

Avolén KaAokaipt OOwonwpo Xelpwvag

Avdypappa 14: AlekOpavon TEPLEKTIKOTNTAS TTNTIKAV GTEPEAV AV Emoy]
AT6 TO S1AYPOLLLLOL, TPOKVTTEL ELPOVAG OTL N TEPLEKTIKOTNTA OE TINTIKA 6TEPE Elvar avEnpévn
ota froamdPinta wov petpnOnkay v dvoién (85,64% k.B), ev avtiféoet pe Tig Aoumég emoyég
ot omoieg kvuaivovtal oto idwo emineda (81,47-81,54%k.B). To yeyovdc avtd dev Kpivetar g

a&loloyionpo.
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3.1.7. Npocdbroproudég TOC

Ta amoteréopata tov petpnoewv TOC TtV omopppdtov mov ANenkay amd TIc olkieg
KaBmG emiong KoL 1 ETOYLOKT SLOKVUAVOT] QLTOV, KOTAYPAPOVTOL GE LOPPT LEGOV TILADV GTO

TVaKo TOV aKOAOLOEL:

Mivaxag 42: M£60g 0p0g TOV UTOTELECUATOV TMOV TEPUNUTIKAOV HETPNGEOV KON 1] TUTTIKI|
UmOKALGT] GVTOV Y10, TOV OAKO opyaviké avOpaka

Emoyég OALKOG OpYQVLIKOG AVOpaKaG SDTV
(TOC)
Avolén 51,97 0,27
KaAokaipt 50,15 0,06
OBwonwpo 49,35 1,47
Xelpwvag 49,87 1,03

53.00
52.00 I
51.00
50.00

49.00

TOC

48.00
47.00
46.00

45.00
Avolén KaAokaipt OOwonwpo Xelpwvag

Aldypappa 15: Atekdpaven TeEPLEKTIKOTNTAS 0AKOU 0pyaviKoD dvOpaka avd emoyi)

AmO TO MOPATAVE OIAYPOUpN GLUTEPAivETal OTL TO. dElypaTO, OV HETPNONKAY KOTd TN
SlapKeEL OAMV TOV ETOYADV, OTOTEAOVLVTOL OO SLAPOPA STPOPIKA ATOPANTA, TOL £YOLV
LEYUAQ TOGOGTA G OAKO 0pyavikd dvOpaka, Tov Kupaivovtot og TiéS petald 49,35-51,97 %.
Me Bdon tov mivako coumepaiveTar 0Tt 0 HEGOG OPOG TMV TOGOGTAOV TOV OAKOV OPYOVIKOD
dvBpoka vmoloyiotnke oto 49,87%. Tnv Gvoin ®otdc0 Kol G AT TN TEPITTOOM

nmpocdopiotnikay vynid tocootd TOC yeyovog to onoio oyetileton dupecsa pe ta VS.

3.1.8. MNpoocd10p1lOp6G OALKWYV OS1AAUTWV CAKXAPWV
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Ta amoteAéopato TV HETPHGEMY VOATOSINALTMOV CUKYAP®V TOV OTOPPIUUAT®V TOL

Moednkav amd T1g okieg KaBMG EMIONG KoL 1] ETOYLOKT SLOKVUAVOT QVTMV, KATAYPAPOVTOL GE

LOPON LECMV TIUMV GTO TIVOKO TOV 0KOAOVOEL:

Mivaxag 43:Mé60g 0pog TOV ATOTELEGUATOV TOV TEIPUNOTIKOV NETPIGEMV KAL 1] TUTIKY
UTOKALOT GVTAV YO TO, OALKE S10AVTA CAKYOPA

Emoyég OAKa StaAutd odakyopol SDTV
(% x.B.)
Avolén 28,14 1,37
KaAokaipt 43,24 6,4
OBwvonwpo 40,4 4,07
Xewwvag 43,12 2,88
60.00

— 50.00

‘”—'!-

X

X

3 40.00 1

Q

3

T

3

W 30.00

g T

o]

3

5 20.00

3

4

=

S 10.00

0.00
Avolén KaAokaipt ®Owonwpo Xelpwvag

Awdypappo 16: AlgkOpaven TEPIEKTIKOTNTES OAKAV SLOAVTAOV GOKYAP®V 0va EToy

21 SKOUOVGT] TOV TOGOGTAOV OMK®V JOAVTOV COKYAP®V KATA TIC ETOYES, TOpaTnpEiTaL

opakn otabepomta. Kupimg avapeca oe kadokaipt Kot YOV, TO OAMKE SIOAVTE GAKYOPO.

KopavOnkav og Tyég 40,4-43,24 %k . Zyetikn| dtapoponoinom tapatnpeitot oo deiyporo g

fvoi&ng 6mov 10 T0G0oTd AyyiEe to 28,14 e eAd10TEG O10POPES OVALEGO GTO OElyLoTaL TG

wiag emoyng. Avtd pmopel va wpokAnOnke AOY® ™G UIKpoPloKng OpacTnplOTNTOS TOV

avantdoynke Katd v omobnkevon tov vomov desiypatos. To yeyovdg ovtd ogeileton

mBavotato oty adénon g KATovIA®oNS TPOP®V TAOVGLEG o€ (hyapn (evépyela) amd Tovg

KaTolKoug HeTallh KaAoKoploy Kol XELLDOV.
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3.1.9.

Npoocdiop1opdG auvAov

Ta amoteAéopOTO TOV HETPNGEMY GUOAOD TOV ATOPPIUUATOV TOL EANEONGOV amd TG OlKieg

KaBmG emiong KoL 1 ETOYLOKT SLOKVUAVOT] QLTOV, KOTAYPAPOVTOL GE LOPPT LEGOV TILADV GTO

TVaKo TOV aKOAOLOEL:

Mivaxag 44: M£60g 0p0g TOV UTOTELECUATOV TOV TELPOUUUTIKAOV HETPNCEOV KON 1) TUTIKY]

0TOKALOT QUTAV V1A TO VIO

Emoxeg Apuo (% k.B.) SDTV
Avolén 9,77 1,05
KaAokaipt 3,86 0,16
OBwonwpo 8,7 0,91
Xelpwvag 10,12 0,72
12.00
10.00
__ 8.00 {
o
S 6.00
<
o]
3
< 400 -
2.00
0.00
Kalokaipt ®Owonwpo Xeuwvag

Awdypappa 17: Alekdpavon TePeKTIKOTNTAS 0 pdAoD avd eroyi

Ao 10 TOPOTAVED SLAYPOUIO TOPOTPEITOL OTL 1] LEGT TIUT TOV TPOGIIOPLLOUEVOD ALOAOV GE

10600T0 (%) Vv avoign eivar 9,77k.B, to kalokaipt ehayioronombnke oto 3,86k. , 1O

eOwvonwpo enaviABe oe TapOUO0 TOGOGTO e TNV Avolln 8,7, evd TO XEWWDVO EPTOCE OTN

péytotn pétpnon 10,12, H wwitepa younAn cvykEévipmon opbvAov Kotd T SdpKeED TOL

KaAoKapLoL opeihetor KoTd oo TOAVOTNTA OTIS SUTPOPIKES TPOTIUNGELS TMV OIKOYEVELDV

0l omoieg emKeVTIPOONKAY KLPIOG 0E PPOVTA Kl ANYAVIKE, EVD HEUDVETOL 1| KOTAVAAMON

ALLAOVY®V TPOPDV.

3.1.10.MNpocbd1oplopdg KutTApivng
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To amoteAéopaTo TOV LETPNCEMV KLTTOPIVIG TOV OTOPPLUUAT®V TOV EANPONGAV 0o TIG O1Kieg
KaOdG eMiong KoL 1 EMOYLOKY] LKV UAVOT] QVTMV, KOTOYPAPOVTAL GE LOPPT LECHOV TILAOV GTO

TIVOKO TTOL AKOAOVOEL:

Mivaxag 45: M£60g 6p0g TMV UTOTELEGUATAOV TOV TELPOUUTIKAOV HETPNGEDV KL 1] TUTTIKI)
OTOKALOT] CVTOV YO TNV KVTTOPivY

Emoxég Kuttapivn (% k.B.) SDTV
Avolén 13,95 3,06
KaAokaipt 6,44 0,698
OBwvonwpo 26,34 3,307
Xewwvag 12,44 2,51
35.00
30.00
25.00
=
$ 20.00
o
=
Q
E 15.00
=]
h4
10.00
I
5.00
0.00
Avolén Kalokaipt OOwonwpo Xewwvag

Aldypappa 18: Atekdpavon TeEPLEKTIKOTNTAS KVTTOPIVIG 0vVa oY

AT 10 TOPATAVEO OEYPOLLLLO, TOPATNPEITAL TATPNG AVOLLOLOYEVELD GTNV TEPIEKTIKOTNTO TNG
KutTapivng ota ProamdPfAnta mov cuAAEEaE avd emoyn. Zuven®g, eivar dvokoro va eEayDel
ACPOAEG CUUTEPAGLOL MG TTPOG TO, T0G0GTA avtnc. [To cvykekpuéva, TV dvoin 10 T0G0GTO
(%) avtg KopdvOnke yopw oto 13,95, to kakokaipt ElayiotonomOnke oto 6,44, To POWVOT®OPO
napatnpOnke N péyot Tun, 26,34, koi, T€A0G, TOV YEWOVO £QTOCE KOl TAAL KOVTH GTO
T0GOoTO TG AvolENG, 12,44, Xuvenmg, aviilapPavopacte Tt 1 S1oKOHOVeT ovTh oPeileTaL
OT0 GLOTOTIKA TOV OELYUAT®V TOV GLAAEYaUE ava emoyr|. To eBvonwpo cuykekpyéva, OTOV

TopaTNPEiTAL Kot 1 LeYIAN avénon, 6Ta VOIKoKVpLd £Yve HEYAAN cLAAOYN ard ProamofAnto
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KNTOL (PUAAM, KAOPLE SEVIP®V K.AT.), Ta. ooio €ivol KOTA KOPOV KOAEG TNYEG KLTTAPIVIG.

Av16 TTopatnpnOnKe Kot KATd TOV ONTIKO SLoY®PICUO TOV VOTOL VAIKOV.

3.1.11.Npoocd1opropdg yAukolng

Ta amoteléopato v petpnoemv e eH0epng YALKOING TV amopppd Ty mov eAedncay ard
TG o1Kieg KaOMDG eMioNG KO 1 EMOYLOKY] SLOKVUOVOT] OLTMV, KOTOYPAPOVTAL GE LOPPT| LECHOV

TILOV 6TO TIVOKO TTOVL AKOAOLOEL:

MMivoxog 46: Méc0g 0pog TOV UMOTELEGUATOV TOV TELPUPUTIKAV HETPT|GEOV KOL 1] TOTLKY)
0TOKALGT AVTAV Y10 TN YAVKOLN

Emoyég Fukoln (% k.B.) SDTV
Avolén 0,52 0,03
KaAokaipt 1,39 0,09
OOwonwpo 2,25 0,44
Xelpwvag 3,01 0,13
3.50
3.00
2.50
=
gc: 2.00
S
O
é 1.50 I
1.00
0.50 T
0.00
Avolén KaAokaipt OOwonwpo Xelpwvag

Awdypoppa 19: Alekdpoaven TEPEKTIKOTNTAS YAVKOING ava emoyn

To cvvolikd mocootd ™ YAVKOING oTa detypatd pag kopudvinke oe tipég and 0,52-3,01 %.
Qotdco, mapotnpeitar 0t v dvodn (0,52%) aviyvedTnKov ot PIKPOTEPES GLYKEVIPADGELS
YALKOING VO KAUOK®OTA akoAovBel To kadokaipt (1,39%), to eBvorwpo (2,25%) ko T€A0G 0
YEWWOVOG pe To VYNAOTEPO 10606710 (3,01%). Iap’ 6Aa avTd, EMEDN 1] OLGLAGTIKY] OLOKDLLOVGT
etvar pkpn, 160¢ ot 810popEg TOCOGTAOV YAVKOING OV TOPATNPOVVTAL OVALESO GTIG ETOYES
TpoKANOnKav Ady®m NG amobnikevong tov detypdtov pog oe Beppokpacio dwpatiov, 6mov

avartoyOnke KpoPlokn dpacTNPOTNTO LE AUEST] EMMTMOOT TNV amdAELD YALKOING. TEéAog, 1
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Oepuoxpacio KATA TOLG YEWEPIVOVE 1 TOLG EOVOTTOPIVOVE UNVEG EUTOOICE KOTA TAGH

mBavotnTo ™ Ypryopn avantuén pikpoPlokng dpdong 6To Voo Hag detypa.

3.2 AnoteAéopaTA UETPHOEWV TWV MOLOTLKWV XAPAKTNPLOTIKWV
Tou e&epyouevou ané to oUOTNUA VEPOU

Ta amoteléopoTo TOV LETPNCEDV TN TOLOTNTAS TOV €EEPYOUEVOD OO TO GUGTILLO VEPOV, GE

OAN T d1dpKeLlo TNG TAOTIKNG TOL Agttovpyiog, Tapatifevtol 6tov akdAovbo mivaka:

Mivaxag 47: Kotaypogn amoTEAECRATOV TEPURATIKAV PETPNGEOV TOV derypdatov (I)

Aglypata | © (2 » |= 2 w |l =z w |5 T W T ) 0 n
~ 3 3 3 — = —
FRigE 94 94 8 2§ ¢

R e =5 3 3

S = =

= = =~

G|

1 3,111 60.2 |20,55|1,06|0,035|0,01|234 |0 2,845 10,19 | 2,55 |0,63
2 341|568 |21 0 0,29 (01425 0 0,13 0,028 |23 |0,28
3 2821303 |15 [0,21|0,2 0,03 2215|052 |3,245 0,148 |1,15|0,15
4 286|372 |225 |0,21|048 |0,07|1,305|0,205(0,775|0,49 |12 |0,42
5 3491324 6,85 |0,35|<0,01]- 1,065 | 0,035 | <0,01 | - 1,45 | 0,49
6 3,42 1285 |10,85|1,34|<0,01 - 1,85 | 058 |<0,01|- 2,85 0,49
7 3,06 | 225 | 20,65 1,340,075 | 0,040,842 | 0,15 |5,645 | 0,021 | 4,15 | 0,07
8 3,39 | 48 7,8 0,84 005 |0,04|091 |0,197 |547 |0,806|13 |0,28
9 2,791584 4,15 |0,35|<0,01 |- 2,88 |0,014|<0,01 |- 2,2 |0,28
10 3,24 | 57.7 |28 0421012 |0 1,985 | 0,09 |<0,01 |- 1,85|0,21
11 3,2 |51.7 |465 |0,78 0,065 |0,01|4,38 0,14 [2,735|0,49 | 3,65 0,07
12 3,17 | 46.6 |13,15| 1,480,105 |0,01|1,745|0,403 | 417 |0,41 |6,55 |0,91
13 3,22 | 426 |59 0,14 | <0,01 | - 2,2 0,042 | 1,455 | 0,219 | 5,55 | 1,48
14 3,18 | 48 2,15 (0,49|0,29 |0,08]|1,505 0063|023 |0 3,35 | 0,63
15 33 |414 |325 |0,07|013 |0,04|335 |0,113 (7,5 0,707 | 3,7 | 0,71
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16 3,17 | 453 |98 |0,07|<001]- 11,4 |0,325| 0,405 | 0,007 | 4,45 | 0,49
17 2,47 | 133.5 | 80 1,41 |<0,01 | - 11,09 | 0,07 | 0,15 | 0,014 |5,65|0,78
18 2841792 [925 |0,07|<0,01|- 1,905 | 0,091 | 6,765 | 0,36 | <25 | -

19 3,07 |118.3|10,85|0,92 | <0,01 | - 12,310,834 | 0,2 0,014 | 2,7 |0,28
20 2,719|144.1 | 36,35 | 0,78 | <0,01 | - 7,7115|0,431 /10,39 |0,084|13,1|0,28
21 3,25 552 |49 |0,21|<0,01]- 1,375 | 0,219 | <0,05 | - 3,65 | 0,21
M.O 2,93 19575[2542/059017 1004368 [021 [263 [025 |3,67]0/46

Mivaxag 48: Kataypagn amoTEAECRATOV TEPURATIKAOV PETPNGEOY TOV derypdatov (1)

Agtypata | IC STDV | TC STDV | TOC |STDV | TN STDV | COD
(mg/It) (mg/1t) (mg/1t) (mg/1t) (mg/1t)

1 0,911 | 0,09 |1799 16,9 | 1798 |16,9 |26,84 |0,38 | 12780
2 1,457 0,03 |1889 4,38 |1887 |4,38 |14,67 |0,27 |15200
3 0 0 1721 2,32 1721 2,32 1256 |0,13 12620
4 1,728 | 0,09 1402 1,58 1400 1,58 6,881 | 0,03 7280

5 2,356 | 0,02 1101 2,23 1099 2,23 14,5 0,07 8840

6 8,986 | 0,08 1415 3,76 1406 3,76 7,669 | 0,07 7620

7 17,52 | 0,15 1674 7,94 1656 7,94 9,692 |0,02 11940
8 3,767 | 0,06 1859 10,9 1855 10,9 15,38 | 0,25 19340
9 7,794 10,04 1424 6,4 1416 6,4 12,16 | 0,07 7440

10 5,04 0,09 1625 5,4 1620 5,4 5,739 | 0,06 10740
11 16,17 | 0,31 1568 3,48 1551 3,48 7,221 | 0,07 11850
12 8,28 0,11 |1806 [8,98 |1798 |8,98 |4,775 |0,03 |17820
13 2,1 0,04 |1606 |57 1604 | 5,7 8,923 |0,1 13280
14 3,458 | 0,04 1618 6,7 1614 6,7 7,593 |01 12280
15 22,75 10,39 1862 4,19 1839 4,19 19,6 0,21 19440
16 11,12 | 0,21 | 1904 10,9 /1893 [109 [819 0,73 | 16260
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17 16,16 | 0,11 | 1769 084 |1753 084 26,33 |0,09 |8220
18 13,2 0,08 | 1615 482 1602 |482 |5667 |035 |9840

19 10 0,06 |1773 6,32 |1763 |6,32 |5378 |0,08 | 13300
M.O 8,04 0,105 |1654,2 | 599 16461 |599 1545 |0,16 | 1242538

21ov akOAovBo Tivaka tapatiBevrol ta amoteléopata petpnoewv BOD 6mtmg avtd mpodkuyayv

o€ OAN TN SIUPKELD TOV EPYACTNPLOKDV OVOADGEDV.

MMivokog 49: Kataypagt 0moTELEGUATOV TEPAPNATIKAOV PETPGE®Y Yo TO BODs

Asiypo BOD (mg/L) SDTV
1 4385 65

2 4555 175

3 4945 135

4 4730 330

5 4905 55
M.O 4704 152

[Mopatmpovtag tic péoeg Tpég tov Proymukd amortovpevov o&uydvov Kot TOL YNk

amoutoHEVOL 0EVYGVOL VToAoYileTat 0 Adyoc avt®dV YOpw oto 0,4. I'iveTan avtiAnmto, Aoutov,

OTL éval LIKPO TOGOGTO TOL GLUVOMKOD OpYavIKOD (OpTiov €ivarl PloomOSOUNGIIO Kol KT

EMEKTAGLY, TO amOPANTO dev pmopel va vrootel pe PEPam emruyio Proroyikn enesepyasio.

Ovclootikd, 1 TN eivol apketd pkpy OCTE va unv evoeikvoutol 1 epapuoyn PloAoyikng

enefepyaciag. Qo1060, N TN TNG HEI®OTNG TOL SHALIEVOL 0ELYOVOL dratnpeitat otabepr| oTa

detypota wov petpnOnkav. A&iler vo onuelwbei 6tT1 Tpotunke vo vroAoyiotet 10 o&vyovo

OV omotteitan Yo T O14omacT TOV dVVNTIKGE BloamodopGILOL KAAGLATOS TOV GUVOALKOD

@optiov HOVo ota TEVTE TeEAevTAin dElyaTO, TPOKEEVOL VAL Eival KATA TO SLVOTOV BEATIOTN

n pétpnon.
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KEOAAAIO 4. ZUyKp1lon QnMOTEAECUATWV
EPYAOTNPLOKWY OOKLUWV MUE TO ocuoTHuA
QIMOKEVTPWHEVNG ERpavong HE Ta
anoteAéopata tng HeEOOOOU O1KLAKAG

§npavong

2TIC EMOUEVES TTOPAYPAPOVS TPOUYUOTOTOIEITOL GVYKPIOT) TOV OTOTEAEGUATOV TNG EQAPUOYNS
Enpovong tov  ovotuatog GAIA  (amoxevipopévn ERpovorn) o TPOEMAEYUEVOL
Broamoppipparo amd Tic owieg twv Afumv [Hordyov-Xorapyo Kot AGTpomvpyov 6€ GYECT e
oVTE TOV EPYOCTNPUK®V JOKILMV TOV TPOyUaTomomdnkoy VoTepa amd TNV €PAPLOYT

ovotuatog oklokng Enpovong DRYWASTE oto £pyo LIFE 08 ENV/GR/000566.

4.1 Nocootd (%) peiwong SGykou

270 ToPOKAT® PafdOYPOLO ATEKOVILETOL TO TOGOOTO Pelmong GYKOV 0TS 0V TO TPOEKLYE
oo TNV TEPALOTIKT O1OIKOGIN TNG EPOPUOYNG LOG KOL TOL OTOTEAEGLLOTA TG OIKLOKNG
cnpavene.
100
90
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Meiwon
oykou 50
(%)
40
30

20

10

0
ATOKEVTPWHEVN Enpavon OwLakn Enpavon

Awdypappa 20: ZOYKpion 0T0TEAECUATOV TOGCOGTIOLNG PHEIMONS OYKOL

[Mopatnpeitor 60TL 10 T0600TO (%) HEl®ONG OYKOL KOTA TV AmOKEVTIPp®UEVN ENpavon etvat
peyaAvtepo katd 4,73% amd avtd g otklokng Efpavong tov cvotipatog DRYWASTE. Avt
M 0Popd 0PeileTan 6TO YEYOVOG OTL KATA TN AELTovpyio TNG ATOKEVIPOUEVIS ENPOVOTG, TOPA

10 OTL dgv mpaypartomoteitar opBoTEPN TMpoemelepyacio Tov LVAKOD (KoM o€ pIKpOTEPO
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Koppdria), emruyydveror Enpoavon otov PEATIoTo Pabuo eEattiag Tov YEYovATOg OTL TO LAIKO
O0TO E€0MTEPIKO TOV GLOTHUOTOS OMOKEVIPOUEVNG ENPOVONG KOVIOPTOTOLEITOL GUEGO GE

avtifeon pe 1o LAIKO TG OKLaKNG ENpavong.

4.2 ZUykpion nmocootou ( %K.B) peiwong palag

210 egndpevo dypappo anetkoviletar 10 m0cootd peimwong pdlog Omwg avTd TPOEKLYE Omd
TNV TEWPAUATIKT] dtadikacio Tng amokevIpopévng Efpavong oklak®dv BoarmofAntov ce oxéon

LLE TOL OMOTEAEGLOTO TNG OKLOKNG ENpovong ProamofAntov.

MetaBoAn Malog (%)
(o)) (@)} (o)} e)] ~ ~ ~ ~ ~ (0]
N N ()] 0o o N N ()] (o] o

D
o

AToKeVTpwEVN ERpavon Owiakn €npavon

Aldypappa 21: ZOykpion amoteAecpdTOV T0600TIOI0G pEimong palog

[Mopatmpeitor 6L 0 Toc0oTd (%oK.P) Helwong palog oty TEPITTOON TG ATOKEVIPOUEVNS
Enpovong stvor peyadvtepo omd avtd TG oKloKNg Enpavong tov cvotiuatog DRYWASTE.
AVt 1 10 popd 0QEIAETAL GTO YEYOVOS OTL KOTA TN AELITOVPYIO TNG OMOKEVTPMOUEVNC ENPOAVOTC,
mapd to Ot dgv TpaypaTtonoleiton opBoTEPN TPoemEEEPYAGIQ TOVL VAIKOD (KOTH GE UIKPOTEPQL
KOUUATI), emttuyydvetal Enpavon otov BéATioto Babud eEaitiog Tov yeyovoTog OTL TO VAIKO
OTO E€0MTEPIKO TOV GLOTHUOTOS OTOKEVIPOUEVNG ENPOVONG KOVIOPTOTOLEITOL GUEGO GE
avtifeon pe 1o VAo ¢ owklakng ENpavong. ‘Etot ) vypacia agailpeitor amodotikdtepa amd

TO EGMTEPIKO TOV VAIKOV.
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4.3 ZUYKP1ON EVEPYELAKNG KaATAVAAWONG Twv SUo0 UeEBOSWV

210 €MOUEVO SLAYPOULLO OTEWOVICETOL 1] EVEPYELOKT KATAVAAMGT T®V OO GLOGTNUATOV OT®G
oTY] TPOEKLYE OO TNV TMEPOUATIKY] OLAOKAGTIO TNG ATOKEVIPOUEVTS ENPAVOTG OKIOK®OV

BloamofAnTmv o€ oYEoN LE TA OMOTEAEGHLOTO TG OIKLOKNG ENpavong Proamofintwy.

===
> oo 00 N

1.2
v

o o
o ®

Evepyelakr Katavailwon
(kwWh/kg)
o
IS [N

©
N

o

ATOKeVTpWEVN Enpavon Owkiakn Enpavon

Awdypappa 22: LOYKPLO OTOTEAECUATOV EVEPYELUKIG KOTUVAAMGNS TOV 000 NEBOd®V
[Mopatnpeitor 0Tt N gvepyelaKn KOTOVAA®OT €ival LEYRADTEPT GTNV TEPITTMOON TNG OWKIOKNG
Enpoavong (dmAdotla 6e m0c0otd). To yeyovdg avtd Oa a&torloynBel ot HEAETN OUKOVOUIKNG

Blooipdtrag Tmv 600 GLGTNUATOV JLUYEIPIONG OTN CLUVEXELN TOV TNG EPEVLVOC.

4.4 ZUYKP10oN TwWV T1UWV pH tng mapayopevng Proualag

Y10 emdpevo duaypappo anewkoviCetor o M.O. tov petpiicewv pH 0nwg avtdc mpoikvye and
TNV TEWPAUATIKN StodtKacio TG amokevIpopévng ENpavong otklok®v BloamofAntov ce oxéon

LLE TOL OMOTEAEGLOTO TNG OKLOKNG ENPovong PloamofAntoy.
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AToKeVTpWHEVN ERpavon OwLakn §npavon

Awaypoppa 23: Toykpron aroteieopdrov pH

Ot dapopetikég Tipég PH opeilovtal ot S1POPETIKOTNTO TOV VAIKOD TTOV EIGEPYOVIOV GTO
E0MTEPIKO TNG GVOKELNG OIKIAKNG ENpavong o€ cvyKpilon e avtd Tov cvothiuatog GAIA kot
OTIS 000 TEPUITAOCELS PAVEPAOVETOL OTL aLTO Kvpaivoviav otnv 05vn TEPoyn Ve OV

SpEPOVY oNUOVTIKG HeTa&D TOLG.

4.5 ZUuykpion VS (%) tng mapayouevng &npng Bropalag

10 mopoakdto pafddypappa ansikoviletor o M.O. tov petpnosov VS (%) tov te664pnv
KOKA®V OIKIOKNG ENpaveNng mov MPayHatomomonke HE TO COUGTNUO OIKIOKNAG ENpovong

gpyaomnplokd kot o M.O. VS (%) petd v Enpavon pe T0 GOGTNUO OTOKEVIPOUEVNG

Enpavong.
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Avaypappa 24:ZOYKPLON ATOTELEGPATOV TTNTIKAOV GTEPEDV
2TV TEPIMTMOOT TNG OMOKEVTIPMUEVNC ENPOAVENG, PAVEPADOVETOL OTL AOY® TNG S10POPETIKATNTAG
mg Olepyacioag ®g mpog T Oegppokpacia ENpavong kuvpiwg, moapatnpeitor petdpPEVN

TEPLEKTIKOTNTO GTA TTNTIKA GTEPEQ.

4.6 20ykpion TOC (% k.B) tng mapayépevng &npng Bropdalag

Y10 mapakdto papdoypappe arsikoviletor o0 M.O. tov petpiiocemv TOC (%) tov te660pmv
KOKA®V 0WloKNg ENpavong mov mpaypatomomonke e TO GUGTNUM OKIOKNG Efpovong

gpyaotnplakd kat o M.O. TOC (%) petd v Enpavon pe to cvotnua GAIA.
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Awaypoppa 25:Z0YKPLon 0TOTELEGUATOV 0AKOD 0pYavIKOD GvOpaKka

4.7 20yKkpion mocootol (% K.B) OALKWV S61aAUTWV COAKXApWwv

210 mopaxkdTe OSwypoppo amewkoviCetor 0 MLO. TV UETPNOEOV TOV OMKAOV OL0ALTOV
caxypov (% k.p.) TOV KOKA®V 0IKIOKNG ENPOVONE TTOL TPAYLOTOTOWONKAY LE TO GUGTNIO
owakng &npavong epyaotnpokd kot o M.O. petd v Enpaven HE TO GVLGTNUA

OTTOKEVTPOUEVNS ENPOVOTC.
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Aldypappa 26: ZOYKpLon 0T0TEAECUATOV OMKAV S10AVTAOV COKYAPOV

A6 10 mopanave didypoappa dtapaivetal 6Tt 1 enidopacn Tev dvo uebodwv gival i id1a TNV

TEPIMTOON TOV OAK®OV SOAVTOV GoKYdpmv yeyovds to omoio emtpémel v eEaymyn Tov
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OLUTEPAOUATOC OTL 1 UIKPOPLlakn OpactnpldtnTa dgv emnpedlel T0 TOC00TO aVTO OTIS 00O

neBdS0VG OMUAVTIKA.

4.8 ZUykpion nmocootou (% K.B) YAukoldng

Y10 mapakate ddypappa ansikoviCetar o M.O. tov petpnocov g ehevbepnc yAvkolng (%o
K.p.) tov KOKA®V 0KIOKNG ENPAVONG OV TPOyUATOTOMONKOY HE TO GUGTNUO OKLOKNG

Enpovong epyactnplokd kot o M.O. petd v Efpavorn He TO GOOTNUO OTOKEVTIPOUEVNS

Efpavong.

2.5

1.5

Mukoln (% k.B.)

[Eny

0.5

AToKeVTpwEVN ERpavon Owiakn Enpavon

Aldypappa 27: ZOykpion omotelecpdtmv ehe00epng YAvkOIng

Yg ot 1t mepintoon @aivetal 0Tl T TOCOGTH GLYKAIVOLV GUVETADS Ol dVO pHEBodOL dev

SpEPOVY HeTa&D TOVG OGOV 0POPA TN dtaThpnoT TG EAeVBepTg YALKOLNG.

4.9 ZUyKkp1lon mocootou (% K.B) kuttapivng

10 mopakdTm ddypoppo ansikoviCetar o M.O. tov petpriioewv kottapiving (% k.p.) tov
KOKA®V O1KIOKNG ENPOVONG OV TPOYUATOTOMONKOY HE TO SVOTNUHO OKIOKNG Efpavong

gpyaotnplakd kot o M.O. petd v ENPavon Le TO GUGTNLA OTOKEVTIPOUEVNS ENpaveng.
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Avaypappa 28: ZUYKPLGT OTOTELECRATOV KUTTOPIVIG

Ye oty T TEepinTwon @aivetal OTL To TOGOGTH GLYKAIVOUV ®OTOGO 1 KvtTapiv dgv
empedletar amd 1t depyocio ™g ENpavong avty kabovt| oAld amd v Vmapén

KLTTOPPIVOUY®V VAIKOV GTO 0pYIKO VITOGTPMLLAL.

4.10 ZUYKP1ON OQMOTEAECHATWYV UE TA Opla apdEUTIKAG XPHRONG

Ytov mivoka mov oakoiovbel mopatiBevior ot pécor Opol TV  AMOTEAECUATOV TV
(QUOIKOYNUIK®OV TOPAUETPOV GE OVTIOWOGTOAN e TO Opla Tov emPAAlovTal, OCTE va glval
dwbéopo 10 vepd mpog apdevtikny ypnomn. H moidtnta tov vepod mov ypnoipomoteiton yio
dpdevon elvar amoapaitnTn Yo TV omdd00T Kol THY TOGOTNTA TOV KOAMEPYELDVY T O10THPNOoN

NG TOPAYMOYIKOTNTOS TOV €6APOVS KoL TNV TPOGTAGTA TOV TEPBAAAOVTOC.

IMivokog 50: XOykpron aroteleocpdrov pe to opra apdsvtikig ypiong (Irrigation Water Quality,

2015)
DUGLKOXNULKEG TTOPAETPOL M.O. aIOTEAEGHATWY TWV OpLa tpog apSeuTIKN
petprioswv (mg/l) xenon(mg/1)
pH 2,63 6,5-8,4
NOs-N (mg/It) 0,42 <5
NH4-N (mg/It) 0,17 10-15
phenols (mg/It) 3,68
PO4 (mg/It) 2,63 0,1-2
Cl" (mg/lt) 3,67 0,5-5
COD (mg/lt) 12425,8 20-200
BOD (mg/L) 4704 5-45
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2VYKpIvOVTOC TO OTOTEAEGLOTO TOV OVOIAVGEWDV LE TA OPLOL TOV TPETEL VAL TNPOVVTAL, DCTE TO
vepd va givol KATGAANAO Yol 0pOEVTIKY ¥PNON, TapaTnPHONKE OTL TO OPYOUVIKO VITOGTPOLLN
etvatl oM aLENUEVO KATL TOV EMTPENEL TV AVATTLEY LKPOPiwV Kot Umopel va TpokaAEsEL
€K VEOUL PoKTNPlokn ovENCT GTO GLGTHUATO SVOUNG OAAG Kol UKpOPlokn puTavon.
EmmAéov, n petopévn cuyk€vipmon 6€ apUOVIOKH 10VTO OTOTPETEL TV AVATTLEN TOV aAY®V
KOLL TOV EVTPOPIGHOV G€ de&apeveéG amobnkevong aAld kat T Siéfpwon avtwv. Emiong, n eviog
TOV 0plOV CLYKEVIPMOOY GE YA®PLOVTO GLVICTATOL Yoo TNV TPOANYM NG PaKTnplokng

avATTLENG KOl TNV ATOTPOTN KOTAGTPOPNC TOV EVAICONTOV KAAAEPYEIDV.
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KEOAANAIO 5. Zuunepdcpata

ATO 1o OMOTEAECUOTO TOV EPYOUCTNPIOKAOV OOKIUDV TOV EMTEAEGTNKAV, TPOEKLYOV TO
TOPOKATO GUUTEPAGLATO Y10 TO dlepyacio TS ENPOVONG OKIOK®V BloamofAitov HEG® TOV
ovotiuatog GAIA, ta onoia £xovv ®g povadikd otdyo ™ Pertiotomoinon tng dayeipiong
OLTOV 0ALA KOl TOV TPOTOL AEITOLPYIOG KOl TOV EMOOGEMY TOV 1010V TOV GvoTHaToG. ITo
GUYKEKPULEVAL:

Ta tpodiareypéva vk epgaviCovy vymin KaBapdHTNTO LLE OTOTEAEGLO VO OIEVKOADVETOL

N omoldNmoTE TEPAUTEP® €MEEEPYAGIOL TOVG KOl KOT' EMEKTOON TO TPOIOVIO 7OV
OVOKTOVTOL VO £X0VV KAAVTEPT] TO1OTNTA Kol LEYaADTEPN ool

H mpaktikn g 10Aoyng oty Ny anoTeAEl (o KOOGS OTodEKTH KO AmodoTikn HEB0do

HE €QPOPULOYEG GE Oldpopo Slakpltd pedpoTa amoPANTV Kot Bewpeitor cOUEOVE e
peAéteg OtL Bertidvel v meptPailoviikn €vOHVN Tov TEAMKOD ¥PNOTY, KOO 0 1010G
gpyeton og emapr] Kot Ooympilet TG TOGOTNTES TOV ATOPANTOV TOV TOPAYEL.

H peiwon tov 6ykov tov oklok®v BroamofAntov, HEcm ™G apaipeong Ta TEPLEYOUEVNC

o€ avta vypoociog péocw tov cvotnuatog GAIA, tpocsdiopiomnke ion pe 83,25%. Avt
elval peyaAvtepn og ox€omn He avTr TS OKloKNg ENpavonsg A0y tov yeyovoTog OTL TO
VAKO OTNV TPATN TEPITTOGT] KOVIOPTOTOLEITOL LEUDVOVTOG TEPALTEP® TOV OYKO. LVVETMG,

1 ovUPoAN TOV GLOTHHATOS AVTOV 6T pHelwomn TG LALaS Kot Tov OYKOL TV PloamoPAnT®mV

Kol KAt €MEKTACT TNV €Eokovounon yopov amodnkevong twv ProomofAntov eival
ONUOVTIKOTOTT.

H peiwon g pélog tpocsdiopiotnke ion pe 78,6 % oy mepintmon TG AmOKEVIPOUEVIG
ENpovong M omoia Kot G aVTN TN TEPITTOON €ivor peyoldTepn Ge GYECN LE QTN TNG
peBOO0L NG OIKIOKNG ENPOVOTG. ZVVETMOC, 1| GLUPOAN TOV GLOTHATOG AVTOV GTN HEIMOT)

™G palog Kot Tov Oykov TV ProamoPANTOV Kat, KOT' ETEKTACT], GTI GLVOMKN dlayEipion
TOV OTOPPLUUATOV, vl GNUOVTIKY.

Ta yapokmnplotikd Tov TeEAK0D ENpov VAoV ta omoia oyetilovtal e TV TAPAyWYN
BroatBavoing, £0e1Eav OTL LITAPYEL CNLULOVTIKT ETOYLOKN OlakVOpoven 1 ool Oa Tpénetl va
oebet vrdyn kotd ™ Oepyasio PropeTaTponng. Xvykekpluévo apatnpidnke avénon

NG TOGOGTMONG TNG KLTTAPIVIG TNV AvolEn Kot TO OVOT®PO, YEYOVOS TOV OPEIAETAL TNV
SLPOPETIKOTNTA TOL VITOGTPMOUATOS AOY® TOV EMOYKAOV KAUSEUATOV TAOVGLOV GE
rkuttapivn. To yewova moapatnpridnke avénon g tocdotwong apdAov Kot YALKOINg

AOY® ™G aENONG KATAVAAWDGNG TPOPDV TAOVGIEG GE AVTE TOL GLGTOTIKA.
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IMa 10 A0yo avtd amopaciotnke vo akoAovdnbel pio popen cvvtayng 0Gov apopd

xpLoN EVOOL®V aVAAOYOL LLE TIG IOIOTNTEG TOV OPYLKOD VITOGTPMDLUATOG.
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