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DuTIKH) arroppurTavon
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duTtik Attopputravon (Phytoremediation)

H xpnon eurwyv yia tTnv amrouaKkpuvon opyavikwy Kai

avopyavwyv pUTTwV arro 1o £€0apoc

> QuTik Zuoowpeuon (Phytoaccumulation)
» QuTik ECaTpion (Phytovolatilisation)
> QuTtiki AinBnon (Rhizofiltration)

» Qurtikn AdpavoTtroinon (Phytostabilization)
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DuTIKA 2ZUcoWpPEUON

H dispyacia arroppopnong, METAKIivNONG KAl CUCOWPEUONC
OTO EOWTEPIKO OPICUEVWYV QUTWYV IOIAITELA UWYNAWV

OUYKEVTPWOEWYV UETAAAWYV

DuTd TTOU £XOUV TETOIEC IKAVOTNTEC CUCCWPEUONG METAAAWYV
ovopadlovTal UTTEP-CUOOWPEUTEG (hyperaccumulators) kai
EXOUV TNV duvVaTOTNTA VO CUCCWPEUOUV OTNV QUTIKN TOug pada
50-100 popEC UPNAOTEPEC CUYKEVTPWOEIC CUYKEKPIMEVWV

METAAAWYV aTTO OTI TO KAAAIEpyOUEVA PUTA
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DuTIKA 2ZUucoWwpPEUON

[Tepitrou 400 QuUTA £xOUV AvayVWPIOOEI WG UTTEP-
OUOOWPEUTEC JETAAAWYV OTTwG Cd, Zn, NI, Co, Cu, As, Se

2UYKEVTPWOEIC UETAAAWYV OTA UTTEQYEIQ TUNUATA UTTEQ-OCUCOWPEUTWV

MéTarha Yvykévrpoon (Mg kgt &.p)
Zn, Mn 10,000
Co, Cu, NI, As, Se 1,000
Cd 100

2.UVNOWC QUTA UTTEP-OUCOWPEUTEG £XOUV TNV IKAVOTATA VA
OUCOWPEUOUV OTO UTTEPYEIO TUNUA TOUuG TToo0TNTEG 1-3% C.[3.



DuTIKA 2ZUuocoWwpPEUON

Concentrations in “Harvestable”
Metal Plant Species Material from Plants Grown in
Contaminated Soil {dry wt basis)

Cd Thiaspi caerulenscens 1,800 mg kg~ ! in shoots?
Cu ipomoea alpina 12,300 mg kg™ ! in shoots?
Co Haumaniastrum robertii 10,200 mg kg~ ' in shoots®
Pb T. rotundifolium 8,200 mg kg™ ! in shoots®
Mn Macadamia neurophylia 51,800 mg kg~ ! in shoots®
Ni Psychotria douarrei 47,500 mg kg~ ! in shoots®
Sebertia acuminata 25% by wt of dried sap®
Zn T. caerulenscens 51,600 mg kg™ ! in shoots®

Ni — UTTEPOUCOWPEUTEG: Ol TTIO TTOAUTTANBEIC (277),
akoAouBoupevol atré Co, Cu, Zn — ouocowpeuTeC evw Pb, Cd,
Cr, Se — CUOOWPEUTEC EXOUV ETTIONG AVAPEPDEI OE  qovenoriiio ecovag,

MIKPOTEPOUC apPIBuOUC A
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Duolioroyikdc POAoC DPuTIKNAC
2U0OWPEUONC

IMoto oeAoc arnokouilouvv T UTA OITO TNV CUCCWPEUCN UETAAAWV;

AVOEKTIKOTNTA KAl uNXAVIOMOGS AMUVAG ATTO £VTOMA, MUKNTEG

Kal BAKTrpIa TTOU TTPOCBAAOUV UE TOUG PUTIKOUG IOTOUG

To @uTto Thlaspi caerulescents 1Tou gival yvwaoTo wg
OUCOWPEUTAG ZNn TTapoucialel JEIWUEVN TTPOCBOAN aTrd

EVTOUA AOYW TWV UYWNAWYV CUYKEVTPWOEWYV Zn oTa PUAAC
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[TpoUTT0B£0¢€IC VIa PUTIKA
2UOOWPEUON

[TpoUTTOBECEIC VIa XAPOAKTNPIOHWO EVOC GUTOU WG UTTEPOUCOWPEUTH

1)

2)

3)

AVOEKTIKOTNTO O€ UYPNAEC OUYKEVTPWOEIC NETAAAWYV OTa KUTTOPA
TOU UTTEPYEIOU KOl UTTOYEIOU THAMATOC TOU QpUTOU

AucnuEvoug pubpouc TTapaAang Twv JETAAAWY aATTO TO £DAE@IKO
o] (e VIV o

lKavoTNTa JETAPOPAC KOl CUCCWPEUONG TWV NETAAAWY ATTO TIC

PIEC OTO UTTEPYEIO TUNMA TOU QUTOU
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Mnxaviopoi PuTIKAC 2ucowpeuong

1. Augnuévn TTpOoAnNWN METAAAIKWY IGVTWYV ATTO TO £0Q(POG
€iTE auToUOIa €ITE UTTO HOPEPN CUUTTAOKWY PE opyavika
0¢Ea, PLWOPOPIKA

2. AucnuEvN META@OPA TWV PMETAAAWY, UTTO TNV MOoP®N
KATAAANAWY CUUTTAOKWYV JE QUTIKA OpyaviKa HopIa

3. E&eIdikeupévn IKavoTNTa TWV QUTWYV VA atToOnKeUouv 1A
TTPOCANPOEVTA HETAAANO OTA KUTTAPA TOUG TTEPIOPICOVTAC

ETO1 TNV EKPPAON TOEIKOTNTAG
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1. Augnuevn TTPOCANWN METAAAWYV

H 1kavoTnTa TOU QUTOU 7. caerulescenes va ouoOWwpPEUEl Zn
OPEIAETAI O€ HEYAAO TTOOOCTO OTNV TTAPOUCIA ECEIDIKEUNEVWV
TTPWTEIVWV METAPOPAC Kal TTPpOocANWNG Zn, ZNT1 kait ZNT2 (Zinc
transporter) TTou OTIC PIfEC TOU OCUYKEKPIUEVOU QUTOU
TTapouaialouv UPnAr EKppaaon avecapTnTa atro TNV UTrapen n

Ox!1 EAAEIYNGC ZN OTO QUTO

H ikavoTnTa TOU 10i0U QUTOU va TTpocAauBAavel kal va
ouoowpevel Cd atrodideTal oTNV AugnUEVN EKPPAcn TwV

TTPWTEIVIKWV-PETapopEéwy IRT1 (iron regulated trasnporter) oTIg

piCec TOU



2. Augnuevn UETA@OPA OTO UTTEPYEIO TUNHO
To puto Alyssum lesbiacum mopouolalel auénUEVN mopaywyn
Lotdivne oto VAW, n omoia oxnuatilovtog cUUAoOKa e Ni
NMOPEXEL TaYUTATN pETAdOPA TOU LETAAAOU Ao TI¢ pilec oTo

UTTEPYELO TUNA TOU PUTOU OTIOU KOl CUCCWPEVOVTOLL

HC=—=C Extracellular \
l l\CHQ shate PM | Cytoplasm
No. HN HN S
HoN =
Nk T
b SO0
H,0 ©

Evowpatwon tou yovidiou mou KwOLKOTIOLEL TNV Ttapaywyn ATP-
TpavodepAonC ou KataAvel Eva BApa otnv BloocuvBeon otdivng
oto ¢uTO Arabidiopsis thaliana obnynoe o€ avénUevn avOeKTKOTNTA

Tou putov oe Ni



3. ATTOBrKeuon o€ QUTIKA KUTTAPO TWV QUAAWV

H atmofnkeuon Twv PHETAAAWY OTA QUTIKA KUTTAPO TTOPEXEI
QVOEKTIKOTNTA OTA PUTA KAl TTPAYUOTOTTOIEITAI EITE YE
ouTtrAokoTToinon (comblexation) €ite Ye aToBNKEUON TWV

METAAAWYV OE OCUYKEKPIMEVA OPVAVIOIO TWV KUTTAPWYV

(compartmentation)
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2. UMTTAOKOTTOINON ME QUTIKEC OPYAVIKEC EVIOTEIC

APYLKA N LKOWVOTNTA TWV GUTWV CUCOWPEUTWYV amodobnke oe
avénuevn mapaywyn petaAloBetovwyv (MT) N putoxNALKWY EVWOEWV
(PCs) oL omoiec cupmnAokormotoUvtol He pETaAAa Ko BfonBoulv otnv

npoocAnyn kat petadopd Twv LETAAAWY ota duTA

(d) PC5-Cdg UCO'
Cy——-—-"” G'“ uNH, Cytoplasm |[TM | Vacuole
7T TES,
aCO~5 fClSIu C'd GCP 1»
Cys-§- Cd '
Cd
«CO~57Glu ~ S

\Cyg—Gly -0CO- )

Nepapoatikd dedopeva £6eL€av OTL N uTtEP-EKDPACH YoVLSiwy ou
e\€yyouv tnv olvBeon MT ) PCs dev ntav wkavr vo. odnynoeL oe
UTTEPCUCOWPEUON



duTik Zuocowpeuon - EapuoyEc

QuTA UTTEP-CUCOWPEUTEC UTTOPOUV Va XPNolJoTToinBouv oTtnv

TTPACN YIA TNV ATTOKATACTAON TTEPIOXWY TTOU TTEPIEXOUV UWNAEC
OUYKEVTPWOEIC METAAAWV
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AtroteAeopaTikOTNTa PUTIKNC ZUCOWPEUONG

H atmroTeAeopaTiKOTNTA TNG QUTIKAC OUCOWPEUONG ECAPTATAI:

» [Noootnta QuUTIKAC Biropadlag

» 2UVTEAEOTN BIOOUCOWPEUONG TOU JETAAAOU: AOYyOC
OUYKEVTPWONG METAAAOU OTO UTTEPYEIO THAMA TOU GUTOU

TTPOG TNV OUYKEVTPWAN TOU METAAAOU OTO £00POG

“qvemon‘mlo e":""aMag

o




[1a Ta KOIVA QUTA 0 OUVTEAEOTNC Blo-cucowpeuong gival 1 kai
OEV XpnaolyoTTolouvTal aTnV BIOAOYIKN atTToppuTIavon akoun Kal
€AV TTAPAYOUV PEYAAN QUTIKA padla yiaTti Ba atraitouvral 100
KAAAIEPYNTIKEC TTEPIODOUC YIA VA ETTITUXOUV QUTIKI aTToppuUTTavVOn
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[10 UTA UTTEP-CUCOCWPEUTEG O OUVTEAECTNG BI0O-
OUOOWPEUONG MEPIKEG POPES PTAVEI TIMESG 50 —100

1000 5

’\\jfentration
factor
100 ; 1
104 v\\\\\\\\\Nv\““‘““-v-\\\\\5“q710
\‘\\1 0
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Plant biomass (t ha-1)

To ouvnBec MPOPANUA Yo PUTA UTIEP-CUCOWPEUTEC Elval N xapnAn

Number of crops required

rnapaywyn ¢utiknc palac onwc to Thlaspi caerulescens (Zn/Cd) mou

napayet 2-5 tn ha? evw ta kaAAlepyolpeva ¢puta > 10 tn hat

Ta meplocotepa putd UTIEP-CUCOWPEUTEC Zn, Cd, Cu, Pb, Cr mapdyouv

ukpn dutikn pado



E€aipeon atmmoteAouv Ni-OUOCOWPEUTES OTTWG TO PUTO

Berkheya coddii Trou TTapdyel w¢ kai 22 tn hat



[TpoANuaTa epappoync PuTiKNG
2.UCOWPEUONC

» Ta QUTA CUOOWPEUTEC METAAAWY OUVNOWC avaTrTuooovTal
apya Kal TTapAyouv JIKPn QuUTIKN pada

» Aev UTTAPXOUV QPKETEC TTANPOYPOPIEC VIO TA AYPOVOUIKA
XAPOKTNPIOTIKA TOUG KAl YEVETIKEC TTANPOPOPIEC YIA TNV

YEVETIKN TOUG BeATiLWON
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TI KAVOUUE TNV CUYKOUIOUEVN QUTIKN Jada;

2 UYKOUIZeTal Kal JE KATAAANAN €TTECEPYQTia TO HETAAAD
UTTOPOUV va avakTnBouv o€ UPNAEG TTOOOTNTEC KAl va
QVOKUKAWBoUV

TO OIKOVOUIKO OQEAOC ATTO TNV AVAKTNON TWV UETAAAWYV ATTO
TNV QUTIKNA yada KaBioTa TNV QUTIK CUCOWPEUON KAl
OIKOVOMIKA Biwoiun yéBodo atroppuTtravong
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DuTiK Zuocowpeuon — BioTexvoAoyia

> AldoTaUupwWoN UETOEU QUTWY CUCOWPEEUTWY KAl QUTWYV TTOU

TTAPAYOUV JEYAAN QUTIKA Hada woTe va TTapaxbouv QuTa JE

augnuEévn IKAVOTNTA CUCCWPEUONGS METAAAWY KOl

TAUTOXPOVA QUENUEVN TTOPAYWYI QUTIKNC naldac

» [ EVETIKN TPOTIOTTOINON QUTWYV ME MEYAAN QUTIKA palda PE
£10AYWYN YOVIOiWV I HOVOTTATIWY ATTO MIKPOOPYAVIOUOUC N
PUTA OUCOWPEUTEC NETAAAWYV

» KaAuTtepn Karavonon Twv BIoXNUIKWY UNXAVIOUWY PJE TOUC

OTTOIOUG TA PUTA KATAPEPVOUV VA TTAPAAAUBAVOUV Kal va

OUCOWPEUOUV PJETAAANQ OTNV QUTIKA TOUC padla flavenioTiIo GeooaAigg
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[eveTIKN TpoTroTroinon Yia QUTIKN
ouoowpeuaon As

Arabidiopsis thaliana o1o o1T0i0 evowuatwinkav Ta yovidia:
» arsC TTou KWAIKOTTOIE YIa avaywyaon yia Tnv getatpoti AsO,3 og AsO,3

(d1aB€01un yopPn KAl auénuévn JETOKIVNON)

» y-ECS 110U KWOIKOTTOIEI JIa ouvOeTAON N OoTToIa EAEYXEI TO TTPWTO BAMA
oTnVv BioouvBeaon yAoutabeidvng (GSH) kal utoxnAikwv(PCs)

£0€ICaV augnUEVN avOEKTIKOTNTA Kal cUOOwWpPEUOn AS

YECS
() Glu + Cys ——» 1Glu-Cys

(ii) }’Glu—Cys _i» }’GIU*CYS—Gly
GSH
Gly
) e
(i) GSH i’ (yGlu-Cys) Gly f\avenioTho ©eooaAiqe

f PCs
vGlu-Cys



["eveTIK) TpoTrotroinon yia GuTIKA
2Uoowpeuon Se

dutda A. thaliana oTta otToia evowpaTwBnKe TO Yovidio smtA atrod
TO QUTO Astragalus bisulcatus (Se-cuoowpEEUTHC) TTOU
KWOIKOTTOIEI TRV TTAPAYWYN MIOC TPAVOPEPAONG TNG
uEBUAOKUOTEIVNG TTapouaialav TNV IKAVOTNTA VO CUCOWPEUOUV

UWPNAEC TTOOOTNTEC Se

NH*—CH— CO,-

|
Selenomethyl cysteine
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> OuTIKA Zuoowpeuon (Phytoaccumulation)

> QuTikA ESaTtpion (Phytovolatilisation)
> Qurtikn Aindnon (Rhizofiltration)

» Qurtik AdpavoTtroinon (Phytostabilization)
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duTtikn EC¢hTuion (Phytovolatilization)
H xpnon eurwyv yia tnv Herarporn OIaBEcIuwWY UETAAAWY
OTO £0AQOC OE MTNTIKEC HOPPEC UE TIC OTTOIEC
EAgUBspwvovTal OTo TTEPIBAAAOV KAl ATTONAKPUVOVTAI ATTO

TO £0A¢QOC

EmOuuntA nEBodog QuTIKNC atropputtavong dIOTI TO TEAIKO
TTPOoIOV Oev XpNleEl eTTECEPYATiac Apa TTAPOUCIALEl HEIWPEVO

KOOTOG £PAPMOYNS

|ID1aiTEPN EQPAPUOYI ME TNV XPNON YEVETIKA TPOTTOTTOINMEVWV
PUTWV YIa TNV QUTIKN £¢aTuion Hg, Se




dutikn E¢aTuion - Hg

H dnuioupyla YEVETIKA TPOTIOTIOLNUEVWY GUTWV KATIVOU 1) TOU
dutou Arabidiopsis thaliana pe ta Baktnplakad yovidio merB, merA
odnynoe og avénNUEVN avOeKTLKOTNTO 0€ UYPNAEC CUYKEVTIPWOELG

CH;Hg kat Hg(ll) tou eivat tblaitepa todikeg popdeg otov avBpwro

KOlL OTOUG HLKPOOPYOVIOUOUC

To yovibLo merB g\EyxeL TNV mapoywyn Ko AUAoNC TToU KATAAUEL

TNV METOTPOT TOU CH,;Hg o€ Hg(l1)

To yovibLo merA eAEyxeL TNV TApAYWYN HLOC avaywyaonc mou

KatoAUeL Tnv petatporn) Hg(ll) os HgP



dutikn E¢aTuion - Hg

MerB MerA

CH3 Hg™ 77— GH,*Hg i) >~ Hg(©) @®

& NADPH NADPT

Ta YEVETIKWC TPOTTOTTOINMEVA QUTA TTapouaialouv 50 popEc
uynAoTeEPN avBekTIKOTNTA 08 CH;HG atrd o1l Ta un
TPOTTOTTOINUEVA QUTA

H epapuoyn Twv QUTWV AUuTWV TNV TTPACN TTapoucialel 1o
TTPOBANMA TNG XauNANG dlaBeaiyoTnTag Tou Hg O0TO £00POG
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Eibog Ebadoug WT merA9 WT merA9 WT merA9

ot

3

North Georgia *°

2.4% organic

South Georgia |
2.6% organic

Commercial
70% organic

Lhas

0 ppm Hg(ll) 100 pprin- ‘g(H) 500 ppm Hg(ll)

WT. un TpoTtroTroinNuEva guta

merA9: TpotroTroINUEVA QUTA JE TO YOVidlo merA
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durtikn) E€aTuion - Se

To Se cuoowpeueTal OTO APOEUTIKO VEPO KaI TTPOKAAEI
TTPoBARMaTa pUTTAVONG € UDATIVA OIKOCUOTHHATA

[eveETIKQ TpoTTOTTOINMEVA QUTA A. thaliana gixav Tnv IKavoTnTa va
petarpétrouv SeO, 2 kail SeO; 2 og (CH,),Se TTou gival TITNTIKO
Kal EAEUBEPWVETAI OTAV ATHOCQPAIPO

Dimethyl selenide

®
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» QuTik 2Zuocowpeuon (Phytoaccumulation)

> QuTtiki E¢aTuion (Phytovolatilisation)

> Quriki AIROnon (Rhizofiltration)

> QutikA AdpavoTtroinon (Phytostabilization)
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duTtik Ainénon (Rhizofiltration)

H xpnon @urwyv yia Tnv amrouaKkpuvon opyavikwy Kdi
avopyavwy pUrTwyv Aarro TPEXOUMEVO VEPO

H dcopeuon TwV JETAAAWY TTPAYUATOTTOIEITAI €ITE ATTO TA idIA
TA QUTA EITE ATTO TNV TTAOUCIA JIKPOPBIAKN KOIVOTNTA TNG
PICO0PAIPAC AUTWYV TWV QUTWV

H ouykekpipEvn HEBODOGC £XEI BPEI EQAPUOY OTNV KATAOKEUN)
TEXVIKWYV UOPOBIOTOTTWYV OTTOU KAAAIEpYOUVTal udpoxapn GuUTA
TTOU £XOUV TNV IKAVOTNTA VA TTAPEXOUV OIGAUTO OCUYOVO OTNV

PICO0@AIPA KAl KATA CUVETTEIO VA ONUIOUPYOUV I0AVIKEG

OUVONKEC yia TNV 0pacTnPIOTNTA TWV PIKPOOPYAVIOHWYV



duTiky AinBnon

Aiad@opa udpoxapn euta (Eichhornia crassipes, Lemna minor,
Azolla pinnata) €xouv TNV IKavVOTNTA VA ATTOPPOPOUV Kal va
OUCOWPEUOUV EVTOC N EKTOC TWV KUTTAPWYV TOUC dId@opa

uETaAAa (Pb, Cu, Cd, Hg) atré udaTtika ocuoThuara

dutd nAiavBou (Helianthus annuus) ttou KaAAlEpyouvTav
udpotTovikd o€ didAupa TTou TTeEpleixe 300 mg L Pb
TTPOKAAEC AV peiwon TNS ouykEVTpwonS Pb oto 1 mg L evidg
8 WPWV UE TTAPAAANAN EVOWUATWAN TOU METAAAOU aTNV PICIKN

puadla o mooooto 10% €. navenioTiio 8e00aAlgg

o










» QuTik 2Zuocowpeuon (Phytoaccumulation)

> QuTtiki E¢aTuion (Phytovolatilisation)
»  O®uTikn AinBnon (Rhizofiltration)

> QuTtiki AdpavoTtroinon (Phytostabilization)
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duTtik AdpavoTroinon (Phytostabilization)

H xpnon @urwyv yia tnv HETATPOTTH NETAAAWV O& AIYOTEPO

TOSIKEC N N OI1AOECIUES HOPPEC XWPIC OUWC va
arouaKpuUvovral TANPWCS Aarro 1o TEPIBAAAOV

H @QuTIK adpavoTtroinon EXEl EQAPPOOTEI NON UE ETTITUXIO O€

TTEPIOXEC £COPUENC METAAAWY TTOU €XOUV EYKATAAEIPOEI
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Mnxaviopoi PuTikRc AdpavoTToinong

» Metatporn StaAuTwy Kol ToSkwY HopdwV LETAAAWY 0€ OOLAAUTEC
KOLL LN TOELKEC LOPDEC

» Ekkplon ovolwv amo to pLlltko cUoTNUA TToU dSNULoupyouV
adLlAAvTo CUUTTAOKA LLE TA LETOAAQ

» Evepyormoinon twv pukpoopyoviopuwy tne pl{ocdalpac yLo XnNUwKn

LETaTPOTN Kol adpavomoinon Twv HETAAAWY

“qvemon‘mlo e":""aMag

o




duTtikh AdpavoTroinon — EpapuoyEc

» H dutkn adpavomnoinon petdAAwv mapouaotalet evolodEpov

yta to Cr*® kot Pb

» Oplopéva Babupplla putd £XOUV TNV LKOVOTNTA VO AVAYOUV

Cr*® (to&iko kat Stahuto) mpoc Crt3 (younAn Toékotnta Ko

adLaAuTo)

» To duto Agrostis capillaris 6tav avantuocostal os edadn Ue
vPnAEc moootntec Pb/Zn €xeL Tnv wkavotnta va xpnotpomoletl Pb
ko PO, tou edadoug yLa Tov oxnUaATIoUO Ttupopopditn mou

elval adlaAvtn ovoia Kol CUVETIWCE KN StaBEatun QavEnIoThHIO ©ecuaAlq,
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durikn armroppurravon
OpYAVIKWYV PUTTWYV




DuTIKA atToppuUTTaVON OPYAVIKWY PUTTWV

Ta QUTA £xouv eVCUMIKA OUOTIMATA TTOU EKAEKTIKA OIQCTTOUV
OPIOUEVOUC OPYAVIKOUC PUTTOUG OTTWC YEWPYIKA PpAapuaKa

TTPOC UN-PIOAOYIKA OPACTIKEC OUTIEC

[TapOAa auTd Ta QUTA, 0 OUYKPION PE TOUG
UIKPOOPYQAVIOWOUC, £XOUV TNV IKAVOTNTA VA TTPAYUATOTTOIOUV
MOVO aTTAG HETABOAIKA BAMATA XWPEIC va £XOUV TNV IKAVOTNTA

VO QVOPYAVOTTOIOUV TTANPWC PIa EEVORBIOTIKA ouaia
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DuTIKA atToppUTTOVON OPYAVIKWY PUTTWV

Opyavikoi pUTTOI TTOU €XEl BPeBEi OTI ATTOPAKPUVOVTAI JE TNV

XPNon QUTIKNG atToppuTTavonG ival:

vV VYV VY Y Y VY VY

AlaAUTEG (TPpIXAWpoalBuAEvio, TCE)

NMpooOBeTika Bevlivng (MEOUA-TEPTUA-BouTUuA-a1Bépac MTBE)
AVTIQUKTIKOUG TTapayovTeg (Bev{oTpialOAEg)

lewpyIKa @apuoKa

EkpnKTIKA UAIKA (TNT, RDX, HMX)

MeTpeAdika TTapaywya (PAHS)

PCBs
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Dutikn Artoppumavon Opyavikwyv PUntwv

> QuTd AgUKNG BPEONKE OTI €ixav TNV IKAVOTNTA VA
arroppopouv TCE atrd 10 £da@oc¢ Kal va To EAEUBEPWVOUY
oTNV ATuOC@aIpa dIANECOU BAACTWY KAl PUAAWY

% ¥
5. [

» QuTd nAiavBou cixav Tnv IKAVOTNTA va TTPOCAQUBAVOUV Kal
VA EVOWMATWYOUV OTA QUTIKA KUTTAPO UYPNAEC S ——

oUYKeVTPWOoeIC BevioTplialoAwv A



duTiky ATtopputravon TCE

Qutd Aeuknc (Populus sp.) gixav TV IKAVOTATA va ATTOPPOPOUV
TCE atrd 10 £€0a@PO0¢ Kal VA TO METATPETTOUV O€ TPIXAWPOEEIKO
0¢U Kal TeAika CO,

(e)
Cl Cl Gl O~

X /£ \ /f
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TCE Trichloroacetate

EvVaAAaKTIKG QUTA AeUKNG €XEl BpeBei OTI TTapAyouv oTNV
P1{00PAIPa OUTiEC TTOU UTTOBoNBOUV ) EVEPYOTTOIOUV TOUG
UIKpoopyaviououg yia dlactracn tou TCE
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Dutiky ATtoppuTravon TNT

Ta ekpnKTkA VALKA TNT (tpvitpotoAouoAlo), GTN (vitpoyAukepivn)
aroteAoUVv coBapoUc pUTMOUC GE TIEPLOXEC IOV YeLTvIAal{ouV

£PYOOTAOLA TIAPOYWYNS TOUC
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[EVETIKA TPOTIOTIOLNMEVA GUTA LLE TO YOVIOLO TTOU EAEYXEL TNV
nopaywyn Mot Baktnplakng VITpo-avaywyaonc avénoe onUOVTIKA
tnv avBektikotnTa (10 PopEC) TwV PUTWV KAl TNV LKOVOTNTA

Sdtaomaoncg tou GTN



DuTtik ATToppuTTavon
[leTpeAalocidowy - PCBs

H @uTIK attoppuTtavon TTETPEAAIKWY ATTOBAATWY OQEIAETAI
1. 2TV QUECN METABOAIKN dpaoTNPIOTNTA OPICHEVWY PUTWV TTOU
£XOUV TNV IKOVOTNTA VA ATTOPPOPOUV Kal va PeTaBoAilouv

TTETPEAQIOEION (EAAXIOTA TTAPADEIYUATA EXOUV KATAYPOAPEI)

2. 21NV £UPEan OpAon TOUG NECW EVEPYOTTOINONG TWV
MIKPOOPYQVIONWY TNV PICOC@PAIPA JE ATTOTEAEOUA AUENUEVO

UIKPORIOKO PETABOAICHO TETOIWV OPYAVIKWY PUTTWV
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duTtik) ATTopputravon PCBs - Aueon

EpyaoTtnplakég KaAAIEPYEIEC TOU QUTOU Solanum nigrum petaBoAidav

ONMAVTIKES TTOOOTNTEC dlapopwv PCBs

H amroudvwon Kal Tautotroinon TTAE0V BAKTNPIOKWY YOVIOiWV TTOU
eAEYXOUV TOV KATABOAIONO Twv PCBs 1Tpoodidel vEoug opilovTeG yia TNV
YEVETIKN EVOWPATWON TWV KATABOAIKWY yoVIOiwV O€ QUTA WOTE AUTA va

dlacTrouv TTAEov e¢ioou atoTeAeoparTika Ta PCBs QuavenioTiiio ©eaoaAlq,
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DuTtik) ATToppuTTavon
[leTpeAalocidwy - Epypeon

2 UYKEKPIMEVA PUTA £XOUV TNV IKOVOTNTA VA AVATITUOCOVTAI O€
£dAPn puttacpEVa pe aTToBANTa TTETPEAQioU AAAG TTaPAAANAQ
OIAMOPPWVOUV BEATIOTEC OUVONKEC yIa WIKPORBIAKN avaTITucn

oTnVv P1I{ooaIpa (pIJIKA EKKPIATA, OCUYOVO)

lpoocparsc peAérec £0€iéav tnv urmrapén auénuEvou apiéuou
vovidiwyv trou oxerifovral ue rov karapoAiouo PAHs (ndoB,

alkB, xylE) ornv pi{ooceaipa uTwy os oxEoN UE avTioToixd
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lMAsovekTnuara —
Meiovektnuara
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MelovekTApata PuTikAC ATToppUTTaVONG

» O puUTIoG TTPETTEI VA BPIoKETAI EVTOC TS PICOCPAIPAC

> Apyn HEBODOC o€ OUYKPION ME TIC MNXAVIKEC — OCUMBATIKEC
MEBODOOUC aTTOPPUTTAVONG

» ATTaITeiTal JEYAAN EKTAON £QAPUOYNS WOTE VA UTTOPOUV va
£QPAPUOCTOUV OUVNONC AYPOTIKEC TTPAKTIKEC

» Td QUTA UTTEP-CUCCWPEUTEC METAAAWYV TTapouaIalouyV
OpPIoHEVA TTPOBANMATA OTAV £QAPPOYI TOUG OTTWG:

OUOOWPEUON EVOC UOVO UETAAAOU, apyn avaTITUEN KAl

TTAPAVYWYN UIKPAC OUTIKAC UAlac, un uttapén 0£O0UEVWY VI

TNV OlaxXEipion Kal KAANEPYEIA QUTOOUCOWPEUTWY  qgvenoriuio Secuanig,
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[TAeovekTApaTa PUTIKAC ATTOPPUTTAVONG

» XauNAO KOOTOG

» ATTAN OTNV €QAPUOYN Kal OTNV ouvTApNon

» [Napaywyn, wg TEAIKO TTPOIOV, PUTIKNC NAlag hE uwnAn
TTEPIEKTIKOTNTA O€ METAAAQ TTOU PTTOPEI VO AVOKUKAWOEI

» E@appoyn o€ eupU pAoua TOEIKWY JETAAAWY Kal
PAOIOVOUKAEIDIWV

» EAaxioTtn diarapacn NG 1I00ppoTTiag Tou TTEPIBAAAOVTOC

> [eplopIouOC deUTEPOYEVWYV AEPIWV I UYPWV ATTORANTWYV

TTou XPNJoUV VEAC ETTECEPYATIOC
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» ATTod0XN ATTO TNV KOIV YVWUN




KooTto¢ ATToppuUTTtavong

» KoOoT1ocg amopputravong yia €da@og UE TITNTIKA,
udaTodiaAuTd putravTikG 10-100 $ / m3 eddgpouc

» KoOoT1oc¢ ammoppuTtravong yid pUTTAVTIKA TTOU ATTAITOUV
Bepuikn eTTECEPYATia o€ XapnArn Bepuokpacia 60-300 $/
m3 £0APOUC

» KooToc¢ atropputravong PE €10IKN ETTECEPYATIA TAPNGS N
Bepuikn eTTECEPYATia oe UPNAEC Bepuokpaaiec 200-270 $
[ m3 eddpoug

» KooToc atroppuTttavong eddgouc pe kavon 100 $/ m3
£0APOUG

» KooTtocg ammopputravong e0APOUC ATTO PADIEVEPYEC OUTIEC
1000-3000 $ / m3 edd¢gpouc

Kooroc @urikng¢ amoppumravonc 0.02-1 $ m3 edagpouc




