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TMHMA TEQIMONIAZ dYTIKHZ NMAPAIMQIrH> KAI
AIrPOTIKOY MNEPIBAANNONTOZ
EPIFAXTHPIO EAA®OAOIAZ

MPOINMTYXIAKH AIATPIBH

mng
EvayyeAiag E. M'kOAla

«[MpoadIoPICUOC TWV ETUTIEdWV BapEwVv PETAAAWV (Cd, Ni, Cr), HETAAAOEIDWV
(As, Sh, Te) kail Se atnv lMeploxr) Tou AAPLPOL BOAov. ATIEIKOVIOT TNG

pUTIOVONG PE XPNON YEWYPAPIKWY CUOTNUATWY TIANPOQOPIWV.

H TpIMEANC ETUTPOTTIN ATTOTEAEITAI ATIO TOUC :

e A, Anunpkou, Avaminpwipia Kabnynipia TNavemiotnuiov  Gegcoaliag,
EmiBAEmovoa Kabnyntpia

e 0. lépto, Kabnynt Mavemiotnuiov ©scoaiog, PEAOC ZUHUPBOUAELTIKNG EMITpOTNC

e Ap. ZT. DAwpa, Addokovta (M.A. 407/80), pEAOC ZUPBOLAELTIKNC ETiTpoTrg



EYXAPIZTIEZ

Oewpw LTTIOXPEWSN HOU VA ELXAPICTACW Bepud TNV eMIBAETTIOLGa KaBnynTpId You
Kupia AvBoUAa Anunpkou, AvamAnpwipia Kadnyntpia touv Tunuatog MewToviag
dutik¢ Mapaywyn¢ Kol  AypotikoU [MepiBdAAoviog Kal  AlguBovipla  Tou
Epyaotnpiov EdagoAoyiag n omoia pe xapd avéAape tnv TRAEWnN NG TIPOTITUXIOKAC
pou JIoTPIBAG KATA TN JIAPKEID TWV OTIOLOWY HOUL Yia TN AQWn TOu TITUXioUu TOU
yewTiovou. H ouuPoAn tng Atav I3IaiTEpPA ONUOVTIKA, TOCO Yyid TNV ETIAOYH TOU
TIPWTOTUTIOL  BEPATOG, 000 KOl YIO TNV €EKTEAECN TwV OUCKOAWVYV TIOGOCTIKWY

TIPOCOIOPICHWY KUPIWE TWV PETOAAOEIDWV.

Euxoplotw emiong, Oepud oV KOONyNt K. @go@dvn MEPTo yia TIG S10pOWTEIC
KOTA TN cuyypaer] tTng mapolaoag doTpIPnC.

©a nBeAa, TEAOG, VO ELXOPICTACW TOV Apa ZTAPATN PAWPA, HEAOC TNG TPILEAOUC
ZugpBovAevtikng Emitporng, Aiddokovia (M.A 407/80) vyia v TIOAOTIUN KAl
OUCIOOTIK PorBela TIOU POU TIOPEIXe OAA AUTA  XPOvia (Kol KATA TN JIAPKEIN
EKTIOVNONG TNC JIOAKTOPIKNAG Mou SIoTPIBAG) PE TN OIBOCKOAIO KAl EKTIAIGELON OTA
Mewypa@ikd Zuotruata NMANPoEopItV KABWE Kal yid TIG GNUOVTIKEG dl0pBWaTEIC Kal

ETONUAVOEIC TIOU 1TAV ATIOPAITNTEC YIO TNV OAOKARPWGN NG Ttapoloag SlatpIPRc.

Oa nbela emiong, va suxaploTiow Beppd TOLE TIPOTITUXIAKOUC @OITNTEG TOU
Epyaotnpiov  EdagoAoyiag Tou  cuvéBalav  OTnV  TIPAYMATOTIOINGN NG

OElyyatoAnyiag, oAAG KAl OTNV TIPOYUOTOTIOINGN £3A@OAOYIKWY OVOADCEWV.



NEPIAHWH

Katd tn didpkela Twv €twv 2005 Kal 2006, 251 e€da@ikd emigpavelokd (O-
30cm)  OelyMATWV CUVEAEYNoOV aTé TNV TEPIOX Tou AApvpol Tou Nopou
Mayvnoiag. Xta €da@IKA OEiypadTa TIPOYUOTOTIONNONKAY €0A@OAOYIKEC OVOADGEIQ
(TtpoadIoPIoUOC TNG TIMAC TOL pH, NG NAEKTPIKIG AYWYIPMOTNTOG, TOU TTOGOCTOU TNG
OPYOVIKNG O0uciag Kol  Tou TI0oooTol TOU avOpaKIKoL acfectiovu). Katorv
TIPOCJIOPICTNKOV Ol  TIHEC TWV  MPETOANOEIdWV  (OpOeVIKOU  TpIoBevolg  Kal
TIEVTOG0eVOUC, QVTILOVIOU Kol TEAAOUPIOU) TOU CEANVIOU KABWE KOl TWV HETOAAIKWV
OTOIXEIWV KadUiov, XpwHiou Kal VIKEAIOU.

IMa 1a JETOAAKA OTOIXEIO KAl YIO TO OPTEVIKO TIPOCAIOPICTNKAV Ol JI0BETIUES
TIPOC TA (PUTA CUYKEVIPWOEIC, META amo eKXVAION pe OldAuua DTPA kabw¢ Kal ol
OAIKEC GUYKEVTPWOEIG UTWV HETA aTtd eKXVAIoN Ue didAupa Aqua Regia.

TN OUVEXEID TA OTOIXEId TWV OCUYKEVIPWOEWY TIEPACTNKAV Cf Paan
0ed0UEVWV TOU TIPOYpPAUUOTOg ArcGIS v 9.1 Kal TIPOYUATOTIOINONKE YEWOTATIOTIKNA
avAaAuon Kol avaALon TwV 0ed0UEVWVY BACN HOVTEAWVY TOL TIPOYPAUUATOC.

Ta amoTeAECUATA ATIEIKOVIOTNKAV gg BEUOTIKOUC XAPTEC KAl PECW QAUTWV N
XWPIKA TIOPOAAAKTIKOTNTA TWV CUYKEVIPWOEWV TwWV METPNOEVIWY OTOIXEIWV TTnV
TEPIOXN] TOL AAPLPOU. A TN dnuIoLPYIa TWV BEUATIKWY XAPTWY TIPAYUOTOTIONONKE
OpXIKA OUYKPION TWV CUYKEVIPWOEWY HETOED TWV E€TWV KOl €QOCOV  OgV
TIOPATNPNONKAV OTOTIOTIKA OTNUOVTIKEC dIOQOPEC PETAEL TOUC (UE EQapuoyn Tou t-
test) Ta ATTOTEAECUATA TIOPOLCIACTNKAV WC ETOL OPOI TWV U0 ETWV.

21N OUTIKA TIAELPA TNC HEAETNG TtapouaidlovTal £dAEnN PE XOUNAEG TINEG pH
TO OTTOIO TTApoUVCiacay pia Taon ad&naong tng oE0TNTACG, OTIOTE OTIC TIEPIOXEG AUTEC Ba
TIPETTEL N XPAON AITIACUATWY VA YIVETAL PJE TIPOCOXH, WAOTE VA PNV LTIAPEEL Kivduvo(
UTTORABUICNG NG TIEPIOXNG.

TNV OVOTOAIKN TIAELPA TNG TIEPIOXNC MEAETNG KOl KOVIA OTA TIAPAAIQ TOU
MayoonTikoO KOATIOU, TtopatnEnonkav LVYNAEG TIMEC NAEKTPIKNG aywyluotntag. Ol
TIMEG OUTEC O€ OLVOUACOUO ME TIC LPWNAEC TIMEC SAR TWV VEPWV TIOU XPNOCIYOTIOI0UVTAI
aTIO0 TOUC TTAPAYWYOU( YIa APOELCN EVOEXOUEVWC EYKUHUOVOUV KIVOUVOUC OAATWONG 1
KOl VOTPIWaoNg Twv 30@V TNE TIEPIOXNC.

Ta ETTESN TWV OTOIXEIWV TIOL TIPOCBIOPICTNKAY ATAV XOUNAOTEPA TWV OPiwV

TIou €xouv BeoTuoTEl amd TNV EupwTtdikn €vwaon, PE €Eaipeon TN OUYKEVTIPWON TOU



OAIKOU Kadpiov. H miBavotepn €€nynon  yia Tnv 01tapén 1000 PEYAAWVY TTOGOTATWY
Kadpiou e€ival n LTEPPOAIKA XPAON QWOEOPIKWY KUPIWC AITTOCUATWY 0OTI0 TOUC
TTapaywyouc.

H cuvexn¢ mapakoAolOnon Twv EMIMEdWV TWV OTOIXEIWV Eival avaykaia Kal
yla To AOy0 aUTO N KATaoKeun TNG Bdong dedouévwy, N oTtoia €xel TN duvaTtOTNTA VA
VOVOIWVETAl CUVEXMWCG OVOUOIVETAI VO OTIOTEAECEL £va OTIOLdOI0 EpPYOaAEio ota xépia
TWV ETMIOTNUOVWY, WOTE VA HEIWOEl n pUTIAVAN 1 YEVIKOTEPO VA TIEPIOPICTEL O

Kivduvog uTtoBabuiong TNg Teploxne.
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KE®AANAIO 1°
BiBAloypa@ikry AvaokoTnon

1. MlevIKA yia Ta XNUIKA GTOIXEiO TTOU TIPOCAIOPICTNKAV OTN UEAETN

1. 1 Apceviko

To XNMUIKO OTOIXEI0O APOEVIKO €ival Eva PETOANOEIOEG UE ATOUIKO
apBuo 33 Kal atoulko Bapog 74,9216 . ‘Exel Beppokpacia THENG 817 C° Kal Bepuokpaacia
Bpaouol 613C°. Eival doopo, Xwpig 1d1aitepn yebaon, yeyovog TIoU KABIOTA TNV avixveuaon
TOU TIOAU SUCKOAN. Eival éva amo ta Tio €TiKivouva dnNANTAPIA Kal, 0€ PEYAAEC TTOGOTNTEC,
MTIOPEL VO OKOTWOEL aKaplaio TOV avepwTTivo opyaviopo. AVTIOETa, N GUVEXNG MOKPOXPOVIa
€KBEON OTO APCEVIKO TIPOKOAEL apyd BAvaTo Kol AAAEC aoBEveleC OTIWC KapKivo, dafnn,
00BEVEIEC TOU NTIATOC, TIETITIKA TIPOPRAAUOTO KOl TIAXUVGON TOUL OEPHUATOC. XTO VEUPOAOYIKO

oUCTNUO UTTIOPEI VO TIPOKOAETEL OTIWAEIN OKONC KAl ATIWAEID TNG aicONonNg ata PEAN.

To apoevIKO €gival €va PETOANOEIOEC OTOIXEID €LPUTATA YVWOTO AOYW TWV TOEIKWV
1IO10TATWV TWV EVWOEWV TOU. 2T £3AQN, TO QUOIKA ETTITIESO AS £EOPTWVTAL OTIO TOV TUTIO TOU
TIETPWUOTOC HE €0POC OLYKEVTpwONC Ta 1- 40 mg As kg' &npol eddgoug (Kabata kai
Pendias, 1992). OI onNUOVTIKOTEPEC TINYEC APCEVIKOU OTO £0a@OC Eival: 1 YEWXNUIKN
TIPOEAEUCT] TOU, N XPION OPCEVIKIKWV CKEVACHATWY aTN Yewpyia, n xprnon IAVo¢ BioAoyikoU
KaBapiopol Kal Kupiwg, n atgoc@alpikry amobeon (Alloway, 1995). Mapouaoialetal ota
€dd@n pe apiBuoLg oéeidwong -3, 0, +3, +5, aAAG 0€ avaywyIKO TIEPIBAAAOV BpioKeTal wg As
0 kot As3+ Ta eukivnta, dpa Kal dIaBEoipya TTPO¢ TA QUTE, CUUTIAOKO TOU APCEVIKOU,
Bpiokovtal deopevpéva ae €dden pe Tiup pH amd 7 €wg 8,5. MNevika n dlaBecIPOTNTA TOU
ApPOEVIKOU EAATTWVETAL, 000 QLEAVETAL N TIUN TOL €da@IKOU pH. Ta apOeVIKIKA 1OVTa gival
OuVaTO va deCUELTOUV aTIO TNV APYIAO, TNV OPYAVIKI] OUCIa TOU £0A@POUC, OTIO TO AVOPOKIKO
0aoBeoTio, aAAG Kol aTI6 Ta EVUdpa 0&Eidla TOL CIdNPOL Kal Tou apylAiou (Bhattacharyya k.a.,
2003). O1 evwoel OaUTEC OPWC, €ival duvatd va ULTIOCTOUV ULOPOAULCT), ME TAUTOXPOVN
OTIEAEUBEPWOT TOU APCEVIKOU TIPOG TO £0A@IKO dlGALMA. Me TOV TPOTIO aUTO €ival duvatd

va dnuiovpynBolv cofapd TIEPIBAANOVTIKA TIPOBARUATA AOYW TNG TTOPOLGIag Tou APOEVIKOU



o€ €04@Qn, OAG KOl og VdOTA APdELONG, OTIOTE €ival duvatd va OTEIANBEl n vyeia Tou
avBpwTIoU.

1. 2 TeAhoUplo

To XNUIKO aTolixeio TeAAOUpPIO €ival éva UPETOANOEIOEC €
OTOMIKO aplBud 52 Kal atouiko Papo¢ 127,60 . 'Exel Begppokpacia tNENG 449,5 C° kai
Bepuokpaaia Bpaopol 989,8 C°. To TEAAOUPIO Eival Eva OXETIKA OTIAVIO OTOIXEIO, OTnV idla
XNUIKN OIKOYEVEIA PE TO 0EUYOVo, TO Bgio, TO OEARVIO, KOl TO TIOAWVIO (TO OTOIXEIO EKTNG
opdodag). Otav Bpioketal oe Yop@Pry KPLOTAAAIKN, TO TEAAOUPIO €ival apyupoEIdES 1) AOTIPO
Kal Ootav €ival XNUIKA KaBapd €xEl KOl I PETOAAKA Aduyn. Eival éva e0Bpavoto
METAAAOEIDEC. TO AUOPPO TEANOUPIO PBPICKETAl PE TNV KOTOKPUVION TOL armd yia d1daTao
AOon tou TEAAOULPIKOU N telluric o&€og (Te(OH)6. To TteEAAOUpPIO Eival Evag NUIOYwWYOC T-
TOTTIWV TIOUL TTOPOUCIALEl JEYOAUTEPN AYWYILUOTNTO OE OPICHEVEC KATELOBUVTEIC TIOU EEAPTATAI
aTI0 TNV OTOMIK €LBLYPAUMIOT. XNUIKA CXETIKI HUE TO GEARVIO Kal TOo Bgio, N aywyuotnta
OUTOU TOU OTOIXEIOL ALEAVETAI EAAPPWCE OTAV EKTIOETAl OTO PWC. MTTOPEI va aTTIOPOVWOET YE
TO XOAKO, TO XPuooO, TO OOTMI, TOV KOOGITEPO, N AAAO PETOAAG. ‘OTav PBpioKeTal ge vypn
pop®@n (Alwpévo), To TEANOUPIOo gival dIOBPWTIKO GTO XOAKO, TO GidnpPo, Kal TOV AVOZEEIdWTO
XGAUBa. To TEAAOUPIO BiVEL PIa TIPOGIVWTIOC-UTIAE QAOYA OTOV KOIYETOI GTOV KOVOVIKO 0€PO
KOl SIaPOP@PVEL TO JIOEEIDIO TEANOLPIOL KOTA 0YEC. XpNOIYOTIOIEiTal cLVABWC OTA KPAUATO
ME GAAO PETOAAD. MpoaoTiBetal oto POALBSO yia va BEATIWOEN TWV AVTOXN Kol TN JIAPKEIX
TOU, KOl YIO VO HEIWCEL TN JABPWTIKA dpdon Tou BeukoL 0&E0C. XPNOIYOTIOIETal aTnV
KEPAMIKN. 'EXEl £TIONG TIOAEG EQUPUOYEC KOl XPNOEIC OTIC BlOPNXavieg NUIOYWYWV.
Ta emimedd Tov ot yn €ival avaAoya Pe aUTA TOU AEUKOXPUOOU. To TEAAOUPIO €ival, EKTOC
aTio Ta TIOAUTIUA PETAAAQ, TO OTIOVIOTEPO OTOOEPO OTEPED OTOIXEIO OTn ynAivn KpovuoTa. Ta
EMITTEdA TOL €ival pikpoTepa amd 0.001 ppm.
O1 evwaoelg TEAAOUPIOL €ival O1 POVEC XNMUIKEC EVWOEIC TOL XPUOooU Tou BpioKetal otn @LON,
OAAG TO TEAAOUPIO (aVTIOETO ammod TO XPUCO) BPICKETAIL ETTIONC CLUVOLACHEVO HE GAAO GTOIXEID
(ota peTOAAIKG GAata). H kOpia minyr) teEAAoupiou eival amd TIC AAOTIEC avOdWV TIOU
TTapAyovTal KOTA TN OIAPKEID TOL NAEKTPOAUTIKOU KOABAPIGHOU TOU XaAKOU. To TeAAOUPIO

apdyetal kKupiwg otic HIMA, tov Kavadd, 1o Mepou, Kal Tnv lamwvia. To teAAoLpIo gival



otV idla oelpd e To Beio Kal To OEANVIO Kl OXNUOTICEL TIC TIOPOMOIEG EVWOEIC. Mia Evwan
ME TO METOAAO ] TO LOPOYOVO Kal Ta TIApOola 10VTa KaAgital telluride. Xpuad Kal acnuévia
tellurides Bewpolvtal KaAd peTaAevpata. Ol evaoEl JE TIC pidec Te042' 1 Te06 6' 10vTwv
tellurate eival yvwotég wg tellurates. Emiong, ouxvd epgavidovtal evwoelg pe Tn pida
tellurites Te032".

1. 3 ZeAnvio

XNUIKO oTolxeio ZeAnvio (cOuPBoAo katd IUPAC: Se) gival Eva
OUETAANO TNG 16n¢ opadag Tou TEPIOdIKOU TTivaKa AnAadr CUYKATOAEYETAI GTO p-block pe
OTOMIKO aplBud 34 Kal atouiko PBdpog 78,96 . 'EXel Beppokpaaoia tNENG 221 C° (494 K)kal
Beppokpaacia Bpaouov 684,9 CO (958 K). Q¢ Tpog TIC PUOIKEC TOUL IOIOTNTEG, N TTUKVOTNTA
Tou €ival 4,8 g/cm3 Kol 0 YPAUUOUOPIOKOG TOU OyKoC 16,42 cm3. Zuvavidtal Je TEGOEPIC

HOPQEG : TPIYWVIKO (Se3), HOVOKAIVEG (Se8), pouBoedpIko (Seb) Kal duop@o (a-Se).

XNUIKO oToIxXEio AVTIHOVIO gival éva PETOANOEIOEC PE ATOMIKO
oplBuo 51 ko atopikd Pdapog 121,75 . 'Exel Bgpuokpacia téng 630 C° kal Bepuokpaaoia
BpaouoL 1750 C°.

1.5 NikEAIO

"0 XNUIKO oTolixeio NIKEAIO €ival Eva PETOAANO PE OTOMIKO OpIBuo
28 Kol atopikO Pdapog 58,71, EdkG Pdpog 8,9 , Ogppokpacia méng 1453 CO kal
Beppokpaaia Bpacpol 2732 CO. XnNuUIkG cOPBoAo: Ni.



To olvnBeg VIKEAIO gival piypa 5 100T0TIWV Twv: 58 (66,4%), 60 (26,7%), 61 (1,6%), 62
(3,7%) kou 64 (1,6%).

AVIKEL 0T KOTNYOopia TwV OTOIXEIWV PETATITWONG ToU MePIodIkoU TTVaKa.

To NIi gival apyupOAEUKO Kol KATW 0Tt0 ToUuC 385 BoBuoUC eAA@POC MOyvNTIKO HETAAAO.
Eival okAnpd O0mw¢ 0 aidnpog 1 Kal okAnpotepo. Emiong eival eAato, avOeKTIKOTEPO TOU
OI0NPOL KAl OUPETAPANTO OTOV OEPA WE CULMPTIAYEC. ZTIABOMEVO TIaipvel AauTipr] oyn.
AIOADETAL GTO VITPIKO 0&0, €VW OTO LOPOXAWPIKO 0&L dlOAVETal apyd KAl "ev Bpacuw”. Agv
avTidpd pe Ta aAkdAla. Emedn diauoipacuévo dIaADEL 17 @opEC TOV OYKO TOU TO LdPOYyOVo,

XPNOoIJoTIoIEiTal EVPUTATA WG KATOADTNG LOPOYOVWANC TWV EANIWY OTN TIOPOACKELN AITIWV.

1. 6 Xpwuio

ITo XNUIKO OToIXEi0 XPWUIO €ival &va HPETOANO HE OTOMIKO
apIBuo 24 Kal atouIko Bdapog 51,996 . 'Exel Bepuokpacia tENg 1857 CO kal Bepuokpaaia
BpaopoL 2672 CO. To cUUPBOAG ToL gival Cr.

To Xpwuio €ival éva AQUTIEPO, OKANPO METOAAO TIOU OTAV YUOAIeTOl OiVEL PO TTAVEUOPQN
METOAAIKA Aduyn. Mouto n Bloynxavio To XPNOIYOTIOIEL yIO TNV TIAPOCKEL EVIUTIWCIAK®WV
METOAAIKQV QVTIKEIMEVWVY. Ol EVWOEIG TOU €ival auviBwe TOEIKEC. TO XPWUIO avAKOAVPONKE
amo tov Louis-Nicholas Vauquelin to 1797. Xpnowotnta: To XpwHIO GuveEPYALETal PE TNV
IVOOUAIV OTNV QVTIYETWTIION Tou dlaPRnTn. EvioxVel Tov Ttapdyovia avoxrg otn yAukodn,
uTTOOTNPIZEl £TOL TIC AEITOLPYIEC TNG IVOOULAIVNCG Kol TIpoAauBAavel TNV UTTOyYAUKadlgio. To
XPWUIO UTtooTnpidel ™ Opdon ev{UPwWV TIOL €ival LTTELBLVA yIia TOV METAROAICUO NG
YAUKOLNG yia evépyela. ETtnpeddel Tov PHETABOAICUO TwV LAATAVOPAKWY KAl TWV AITTISIWV Kal

Bonba otnv avarmtuén.

Huepriola d6on: H nuepnaia Anwn xpwpiov Kupaivetal amd 80 £€wg 100 mg.
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MNyé¢ @uaIKOL Xpwuiov: Guuadpl, oITapioy, payid Pmopag, Aaxavikd, @pouTa, KpEata,

YOAOKTOKOMIKG TIPOIoVTa, dNUNTPIOKA.

1. 7 K&duio

Kd&dulo gival XnuUIko oToIXEI0 TOL TIEPIODIKOU TTiVOKA,
pe oOuPBoAro Cd Kol QTOMIKO aplBud 48. Eival éva OXETIKA OTIAVIO, POAAKO CTnV agn,
ENOQPWC  YOAAQI0, TOEIKO PETOAAO.  XuvVOVTIATAl OTOV  OPUKTO  Peuddpyupo  Kal

XPNOolPOoTIoIEITal EVPUTATA OTIC PTTATOPIEC.

To Cd eival éva amd Ta To TOEIKA Papéa PETOAAO KAl dev €ival yvwaTd va eival
QTIAPAITNTO OTO QUTA KAl TN AEITOUPYiIa Twv PBIOAOYIKWY opyaviouwv. Ol AvBpwTol TIoU
EKTIBevTal 0 LWNAEC OuyKevipwoel Touv Cd avarmtiooouvy CGoPaPEC aCBEVEIEC TOU
OUPOTIOINTIKOU, OVATIVEUGTIKOU, KUKAOMOPIOKOU, TIETITIKOU KOl OKEAETIKOU cuoTtnuotog. H
puttavon omo Cd auéAvetal OTIC OYPOTIKEG TIEPIOXEC WC OTIOTEAECUA TWV AVOPWTIIVLV
OPACTNPIOTATWY OTIWG N EKTETAUEV XPNON TWV HETOAAKWOV QWOQPOPIKWVY AITIOCUATWY KOl
MIKPOBIOKTOVWY, N Kalon TwV KOAUGidwv, N @Bopd TwV OUTOKIVITWV KOl N ouEavouevn
0100e0n TV avBPWTIVWVY Kol BIOUNXOVIKWY 0KABAPOIWVY UTIOVOUWY KOl KOTEPYOOUEVWV
OTTOBARTWVY

Ta @uTG ToU avVATITOOCOVTOlI OE TETOIO PUTIOCHEVO €OA@N OTIOPPOPOUY TO Papl
METOAANO TO OTI0I0 CUCGOWPEVETAI OE TIOIKIAO PEPN TOU @QUTOU CUUTIEPIAAUPBAVOUEVOL TWV
UMWV, TV PI{WV, TWV KOPTIWV KAl TwV oTiopwyv. To Cd w¢ €K TOUTOU €ICEPXETAl OTNV
TPOQIKA aAucida. Avgavopévng TnG oLykEvIpwong tou Cd ota €ddgn eival ogfactd va
TOTTOOETOVHE EVOEXOUEVWCG CNUOVTIKEG TINYEC KIVOUVOU GTO GUCTNHO £30¢0¢ - GUTO - {WO.

H ouykévipwon tou OAIKOU Cd o€ pn KOAAIEPYNOIUA KOl Un PUTTOCOHEVO €0A@N
eAéyxeTal amod T Toootnteg Cd 1mouv Bpiokovtal oTa PNTPIKA LAIKA. To Tepliexopevo Cd ota
TIETPWUATA TIOIKIAAEL aTI60 0,017 ppm o€ TTLPIYEVH] TIETPWMOTO PEXPL 2,6 ppm o€ I{NUATOYEVN
TIETPWHATA. Mo ATTOCTAYHATA UE VEPO OTA TIEPICCOTEPA £QAPN TA OTTOIO OEV £XOLV EKTEDEI o€

ONUOTIKA 1} BIOUNXOVIKA OTIOBANTA N CUYKEVTPWAN TOU BPICKETAI GTNV TIEPIOXT] TwV ppb.
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Ta €dapn oe BIOPNXAVIKEC TIEPIOXEC UTIOPEI va cuocwpeLouvy Cd mavw amé 100 ppm.
Katw amod @QUOIKEC TUVONKEG N GUYKEVTPWON Tou Cd pelveTal pe to BdBog. To Cd eival
ouvatdv va BpioKetal Ye TIC €ENC HOPPEC UE OEIPA PEIWMEVNC JIOALTOTNTAC GE £va £60@POC.
AVTOANGEINO, OECUELPEVO OTO AAOTA TOU OVOPOKIKOU 0&E0C, OEOUEVPEVO OTO OEEidla Tou
Fe-Mn, deopeLPEVO OTNV OPYAVIKN) DAN KOl UTIOAEIYPOTIKO. H avtaAAa&iun poper touv Cd
putopei va eival n mo daBéoiun ota @utd. To Cd Katakpnuvidetal pe LOPOEEIdIA
PWOQOPIKA, aVOPAKIKA KOl TIUPITIKA GAOTA YIO VA YiVEI CUCTATIKO TOU GUOP@POL KAACHATOC
TwVv €da@wv. H opyavikr oucia ota €dd@n cUPBAAAEL otV alEnon NG amoppoOPEnacng Tou

Cd.
1.8 l'ewypagikd MAnpogopiakd Zuotuata (MX)

‘Eva Eda@ikd MAnpogoplakd Xvuotnua (Land Information! System) (Burrough, 1986,
Davidson, 1992) cival éva oUOTNUO E€PYOAEIWV -TIPOYPOPUATWY, TO OTIOIO ETUTPETIEL TN
GUAAOYN, OTIOONKELON, EVNUEPWOT], OIAXEIPION, EKTUTIWON Kol OEIOAOYNCN YEWYPOPIKWY,
£00PIKWV N AAAWVY OEQOUEVWIV.
Ta atoixeia evog MNewypagikoL Zvotiuatog MAnpogopiwv (GIS) sival Ta €EN¢:

e O nNAeKTPOVIKOC uTToAOYIoTAG (Computer Hardware)

e Ta Asitoupyikd cvotiuata (Sets of Application Software Modules)

e ZU0otmnua Opyavwonc (Proper Organisation Context)
Ta Mewypa@ika ZuaTruata MANPo@opIwY ATTOTEAOUVTAIL OTIO APKETA TIOADTIAOKO AOYIOUIKA

TIPOYPAUUOTO NAEKTPOVIKMV LTTOAOYICTMV KOl ATIOTEAODVTAIL OTIO TA €ENC BACIKA OTOIXEIQ:

e 'Eva ocloTnua elcaywyng TTANPOQOoPICY KOl XWPIKWY OES0UEVMV TO OTIOI0 EICAYEL KAl
KATOXWPEL OAEC TIC XWPIKEC KOl Un TIANPOQOPIEC, TIOU TIPOEPXOVTIAL OTIO NoNn
UTTAPXOVTEG XOPTEC KOl GAANEC TINYyEC, OAAA Kol OT6 Ta OIAPOPO  CUCTHUOTA
TnAeTIOKOTINONC, K. 0.

e 'Eva olomua ormobrkeuong Kol opyavwong Pdong dedouévwy, KoBw¢ Kol &va
olotnua  emegepyaaiag, avaAuong Kol avaktnong Oedopévwy, TO  OTIoia
emegepyddovtal, avaAlouy Kal OpyoavmVvoLy Ta XWPIKA Kal AAAa dedouéva ae TETOIA
pHop@r] Tou divetal n OLVATOTNTA YIO YPryopn Kol AETITOUEPN OVOAVEWGCN TwV
0ed0UEVWVY Kal ETIIOIOPOWOEIC A0BWY TIOU £XOUV TIPAYUATOTIOINOE KATA TN JIAPKEIN
TOU OXESIOOUOU TNG PAONC TWV OESOUEVWVY.

e ’'Eva clotnua ava@opdc Kal gEUQAviong Twv OedOPEVWV TO OTIOI0 Eival IKOVO va

Oeixvel YEPOC 1 OAOKANPN TN PBdon oedopévwv KabBwg Kal va dlaxelpidetal T Baon
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Kol Ta €€0yOUEVO OTIOTEAECUATO OO XWPIKA POVTEAD Kal GAAQ, GE pop@r XAaptn 1

TIVAKWVY. H dnuioupyia Twv XopTwv ouTwv OVOUAZETAIk PN@IaKA XOpToypa@ios.

1.9 MAg0OVEKTNHUATA KOl dLVATOTNTEC VO MEwypa@Iko ZuaTuatog MAnpoopimv

Ta Mewypa@ikd Zuatruata MANPo@opIwy TTAPOLCIAlouY Ta €ENC TIAEOVEKTIUOTO

e Eival duvatd va Kataypdyouv Kal va armoBnKeGouV PEYGAO OYKO TIANPOPOPIWY.

e Tivetal Onvr, clvToun Kol EVEAIKTN SIOXEIPIOTN YEWYPAPIKWVY TIANPOPOPIDV.

e Xxedldlovtal HovoBEUaTIKOI I} TIOALBEATIKOI XAPTEG PONVA Kal ypriyopa

e EmtpEmouy TNV APeCT PEAETN dIA@OPWY CEVOPIWY XPrOEWV YNG

e Aéxovtal dedopEVa GE PNPIOKI Hopen

e AIEUKOAUVOUV Tn OTOTIOTIKI) €ETIEEEPYOTia TwV OeSOUEVWY, €VW TIAPAANAG TO
oedopéva eTegepyadovTal Kal PE TN YEWOTATIOTIKI) avAALON.

e AIEUKOADVOULV TN XPrON YEWGCTOTIOTIKWY HOVTEAWVY TPIGIACTATNG TIPORAEYNC

e Anuioupyouv TPICOIACTATA HOVTIEAD ETTIQAVEING

e EKTUTIGVOULV KOl PJETATPETIOUV XAPTEC O€ JIAPOPEC KAIPOAKEC ypryopa

e EAaxioTtomoliolv Ta Ad6n eKTOTIWANE TWV XOPTWV

e YTIAPXEl SLVATOTNTA EVNUEPWONG OEAOUEVWV OTO XWPO KOl OTO XPOvo.

e 'Exouv mapa TTOAAEC EQOPUOYEC

1. 10 Baoikég apxeg TNG MNewoTtatioTikAG AvaAuaonc

21 lMewotatioTiK AvAALGn XPNOlPoTIolouVTal Ta onueia dstypyatoAnyiog yia
dnuiovpyia Plag ouvexoUg ETIIPAVEING. XTO anUEia derypatoAnyiag AauBavovtal ol YETPTEIG
MIOG 1010TNTAC 1] €VOC @aIvopévou. Me T MewoTaTioTIKI) AVAAUGT TIOPAYETAL PIO GUVEXHG
ETUQAVEIN (XAPTNG) OTO6 TIC TIMEC TNC TIOPOUETPOU TIOU €XOUV METPNOel ota onueia
oelyyatoAnyiag. H dnuioupyia piag ouvexolg ETIIPAVEING TIOPAAANAKTIKOTNTAC HE TN XPron
NG MNewoTatoTikAg AvAAuong XapakInpiletal w¢ eowektipnaon (interpolation). e kabe
onueio TAéoV, NG ETIPAVEING TIOU TIPOKUTTTEL, €ival SUVATO va TIPORAEPBel TN yia TNV idla
TIOPAUETPO, META Ao XpPron Tou KATAAANAou TtpotuTtou (model).

H TlewoTtotioTikl AvAaAuon TopExel 000 KOTNYOPIEG TEXVIKWV ECWEKTIUNGNG

(interpolation): TNV TIPOKOBOPICTIK 1] AITIOKPATIKA (deterministic) Kal T YEWGCTATIOTIKN

13



pEB0d0. O1 pébodol auteg Baaidovtal oty OPOoIOTNTA TWV IBI0TATWY dUO i TIEPIGCOTEPWV
onueiwv detypyatoAnyioag mou yerrvidlouv. Ol VIETEPUIVIOTIKEC MEBOdOI Paoilovtal oe
MOONUOTIKEC OXECEIC, EVW Ol YEWOTOTIOTIKEG PEBOdOI Bacifovial TOGO 0 POONUATIKEG
OXEO¢€IC, 000 KOl O¢ OTATIOTIKEG OXECEIG KOl APXEC.

H lewotatiotikp AvAAucon yio va dnpioupynoel TTPoUTIOBECEIC IKAVOTIOINTIKWY
peEBOdwWV interpolation, TapEXEl dUVATOTNTEG XPNOCIKMOTIOINCNG TIOAAWY EPYOAEIWV, KUPIwG
OTATIOTIKWV. MEg T XPAoN TwV €PYOAEIWV OUTWV UTIAPXEL N OUVATOTNTA KOAUTEPNC

KOATOvONGoNg Twv 0ed0UEVWY KOl KOTA CUVETIEIO KOAUTEPNG ATIEIKOVIONC.

1. 11 lewotatoTikEG MEBODSOI MEWaTATIOTIKN G AVAALGNC.

H katnyopia aut pebodwv tng MNewaotatioTtikAg Avaiuong Paaciletal o€ BOOIKEC
OpXEC TNG OTATIOTIKAG ETIOTAPNG.  X€ OAEC TIC TEXVIKEC TNG KATNyopiag OuTng
XPNOIUOTIOIOUVTOlI CUCXETIOEIC METOED TwWV TIPHWV  TwWV  HETABANTWV OTa  onueia
delypatoAnyiag (autocorrelation).

Me tn Xprion Twv oTOTIOTIKWV PJeBOdwV gival SUVOTO va yivouv TIPOoBAEYEIC o€ O TO
onueia TN €TIPAVEIOC TIOU KOTOOKEVLALETAI, OAAA TTOPAAANAQ, €ival duvatd va yivel Kal
EKTiUNGN NG BePadTNTAC 1) TNC AKPIBEIag TNG TIPORAEYNC.

H kotnyopia autr) Twv pebddwv TN MEwoTATIOTIKNAG avAaAuong TEPIAAUBAVEL TIC €ENC

TEXVIKEG:

e Kriging: H texVIKf autr €ival OXETIKA TaxEia, OAAd G€ OPKETEC TIEPITITWAEIG €ival duVATO
va TIEPIAAUPBAVEL TIOAAG aTddia. Eival eVEAIKTN Kol avaAoyd PE TO TI0C0CTO TOU Tifavol
OQ@AANUOTOC TNG TIPORAEWNC PTTOPEL VO TIPOCOPPOCTEl Kal va BeATiwOel. Emeldn Baailetal
OTn XPNOIYOTIOINGN OTOTIOTIKWY CUVOPTHOEWV €ival duvatd va 0donyroel otnv
KOTOOKELN XOPTWV TIPORAEYNC, XOPTWV TLTIKOU oToBepol  GEAAUATOG, XOPTWV
TBaVOTNTOC CGQEAAJOTOC, XOPTWV OTIEIKOVIONC TIPOPRANUOTIKWY TEpIoXwv (threshold
mapping), kK.a. H emeiepyaoia Twv Oedopévwy yivetal Pe T XPron OTOXOOTIKGMV
TIPOTUTTIV.

MNa v eAaxioTomoinon Tou TT0C00TOU TOU OTABEPOD CEAAUATOC, TO OEDOUEVA TIPETIEL VA

OKOAOUBOUV KAVOVIKI] KOTOvoun.

H texvikr Kriging mapouciddel apKETEC OPOIOTNTEG PE TIC TEXVIKEC Local Polynomial

Interpolation kai Inverse Distance Weighting (IDW) interpolation, aAA& Ttapouciadel
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TIEPICCOTEPEG OLVATOTNTEC OTIO TIC TEXVIKEC AUTEC, YIOTI, 0 APIBUOC TWV TIPOTUTIWV TIOU Eival
duVaTo va XpnaiyoTtoinBolv gival JeyaAlTeEPOC.

Emiong, eivar duvatd va UuTApEouv TIOAUAPIBUOl OTATIOTIKOI KOl PaBnuaTiKoi
ouVOLOCHOI, Ol OTIoiol UTTOPOUV VA 0dNYNOO0UV GE KOAUTEPN TIPORAeWwN. Ma va dnuiovpynOei

€vag Xaptng e ) xpnon tng texvikng Kriging armauteital pia aeipd otadiwv:

a) YTIOAOYIOUOG TOU EUTTEIPIKOU NUIBaploypdppatoc (MFpd@nua Tng NUITTAPOAAOKTIKOTNTOG): Me
TO NUIBAPIOYPAUUO YIVETOL EAEYXOC TNG OPOIOTNTAC 1 OlO@OPAC METOED TWV TIHWV MIOG

TIOPAPETPOL dUO 1) TIEPICCOTEPWIV YEITOVIKWY GNUEIWV.

Eikova 1. YToAoyiopog Tou euTielpikol nuiBaploypauuatog (ARC GIS 8.1))

MNna Ttov UTIOAOYIOPG TOU EUTIEIPIKOU NUIBAPIOYPAUUATOC ) TOUL  YPAQHUOTOC TNG
NUITTAPOAAOKTIKOTNTOG TNG METABANTAC TIOU MPEAETATOl AauPBavovial ouvnBwg utoyn Ta
TIOPOKATW XOPOKTINPIOTIKA:

H amoéotaon twv onueiwv YJETagl Toug, N amooToon TwV UTIO-TIEPIOXWY TIOU dnuIovpyolvTal
pMEoO OTnV idla TieploXn delyuatoAnyiag, 0 TIPOCGAVATOAIGUOC TNC TIEPIOXNG dElyuaToAnyiag,

N KAion, TO VYOUETPO,K.O.

Eikova 2. YTIoAoyIGHOG KAIOTG KOl TI(POCAVATOAIGHOU OTO EUTIEIPIKO NIBapioypaupa (ARC

GIS 8.1)
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B) Mpocoppoy Tou TPOTUTIOV. Ma va TIPOCdIOPICTEI 0 TUTTOC TOU TIPOTUTIOU TIOU
TIPOCAPPOLZETAl KOADTEPA OTIC TIMEG TNCG METARANTIC TIOU PEAETATAI, XPEIAeTal va Bpedei n

e€iowan ekeivn n omoia dIEPXETAL ATTO TO GUVOAO TWV CNUEiwV delypatoAnyiag.

Ol TINEG TNC TTOPAPETPOL Ol OTIoIEC TIPOCBIOPICTNKAV EUTIEIPIKA, EICAYOVTOl OTIC
MOONUATIKEC €EICWOEIC TOU TIPOTUTIOU KOl ETTIIAEYETAI EKEIVO TO OTI0I0 0dnyei g€ KAOAUTEPN

TIPORAeWnN e€eTddovTag TTAVTA TN QUUCIKI CNUACIa TwV TIPORAEPEWVY.

Mivetal e0WTEPIKA €MOANBOELON TWV TIPMWV TIOU TIPOPAETTOVTAN OTId TN AUCH TWV
poBnuatikwv e€lowaoewy (cross validation) Kal €TIAEYOVTOl EKEIVEC Ol EEI0WOEIC Ol OTIOIEC

00nyoUV G€ QVTITIPOCWTIEVTIKOTEPN TIPORAEWN.

Eikova 3. Mpocappuoyr) Tou KatédAAnAou mipotoriou (model) (ARC GIS 8.1))

Eival amapaitnto va yivetal EAeyXog tng I00TPOTIIAC 1] AVICOTPOTIIOE TTOU

TIOPOULCIAOLY OTNV TIEPIOXN] UEAETNC Ol TIMNAC TNG MEAETOUPEVNC 1D10TNTAC I TIOPAPETPOU.

Emiong, uttoAoyidetal n taon yia adénaon 1 EAATIwWoT TIoU TIaPoUCIAouy Ol TIMEG NG
METAPRANTNAC 0€ O0XEON PE TOV TIPOCOAVATOAIOHO TNC TIEPIOXNG KOl APAIPEITAI XPNOILOTIOIVTAC

QVTIOTOLXO TIOAUWVUMA KOl EKOETIKEC 1) AOYOPIBUIKEG EEI0WOTEIC.
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Eikova 4. YTioAoylopog lootpoTtiag Kot AVIOCOTPOTIIOG KOTA TNV ETIIAOYN TOL KATAAANAOU

nipotuTiov (ARC GIS 8.1.)

y) KOTOOKeur] TOU ULTIOCTPWUOTOG META TNV €TIAOYN TOU KOATAAANAOUL TIPOTUTIOU,
ETUAEYOVTOL Ol ETUPEPOUC TIEPIOXEG HEAETNG, Ol OTIOIEG ETUPRERAIWVOLY ) OTIOPPITITOVV TIG

€EIOWOEIC TIOL £X0OULV ETTIAEYEI.

O)MPOBAEYN TIMWV OE TIEPIOXEC TIOU OEV UTIAPXOUV onueia delypotoAnyiag Metd n
OTATIOTIKA €ETEEEPYATIa TWV TINWV TNEC TIAPOUETPOU OTA onueia delypatoAnyiog kKatl tnv
ETIIAOYN TOU KOTAAANAOUL TIPOTOTIOU, YIVETOL TIPORAEYN TIMWV Of€ TIEPIOXEC OTIC OTIoieq Oev

UTTAPXOULV PETPHOEIC.

e Cokriging: Eival texviki meplocotepo XpovoPopa amo Tig IDW kal LP. Ze apketd onueia
gival ovvaeng pe v TteXVIkn Kriging. Ta emuépoug otadio TIOL akoAouBolvtal
TIPOKEIUEVOU VO KATOOKELAOTEL £vag XAPTNG €ival Ta idla, aAANG O€ OPKETEC TIEPITITWOEIC
XPEIAdeTal va  AQUBAvOvVTOl UTIOYN TIEPICOOTEPEG HETARBANTEC KOl va  yivovrtal
TIEPICCOTEPOlL OLVOLOOHOI. YTIAPXEL N OUVATOTNTA KOTOOKELNG XOPTWV TIPORAEYNC,
TUTTIKOU OTABEPOU CEAAUATOC K.0. A TOV TIEPIOPIOPO TOU TTOCOCTOU TOU TEAAUOTOC TO

0ed0pEVA TIPETIEL VO OKOAOUBOUV KOVOVIKI] KOTOVOWT).
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KEDAANAIO 2°
YAIKA kot M£€60dol

2. 1 Meploxn HEAETNG

H meploxn HEAETNC PBpioKeTal otnv €upUlTEPN TIEPIOXTN

TOU AAPLPOU TOL vopoU Mayvnaoiag.

H €éktaon Tng Uumo HEAETNG TIEPIOXNG NTAV TIEPITIOU

150.000 oTpEPPOTO KAl TIEPIEXEL TNV TIEPIOXI] TNG TIOANC

ToU AAJUPOU, TNG EvéevoUuTToANG Kal TNG Zo0PTING.

2TO OVATOAIKO PEPOG TNG TIEPIOXNG MEAETNG PBpiokeTal o

MayaonTIKOG KOATIOG, €VW OTA SUTIKA GUVOPEVEL E TO

Bouvo OBpuc.

To péco TOCOOTO €TNCIOC PPOXOTTIWANG Kupaivetal amo 200 €w¢ 300mm. Tnv Teploxn

dlaoxidouv TIOMOI PIKPOI Xeipappol, Ol OTIoiol TEAIKA KOTaAryouv otov [layacontko

KoAtto. H meploxr] KaAAIEPYEITAl KUPIWG PE OTIWPOKNTIEVTIKA, BouPAKI, PNOIKN KOl KATVO

(o€ HIKPO TT0COCTO).

2.2 Emoxn kai 1porog deiypatoAnyiag

H deiypatoAnyia paypatomointnke katd ta £t 2005 ko 2006.

H emoxn tng deiypyatoAnyiog kai Katd ta
o000 £t TNG MEAETNC TIPAYUOTOTIONONKE
KOTA TOUC XEIMEPIVOUC UNVECG KABE £TOUC,
TIPWV OTIO TNV TIPOCONKN AITIACUATWY OTIC
KOAAEPYEIEC.. KABe £10¢ ouveAéynoav
251  emavelokd  (0-30)  deiypota
€0A@OLC aTO TIG IOIEC OKPIBWEG TIEPIOXEC
(Topéc).

O1 0Béoeic MYPNG Twv  €dA@IKWV
deElyuaTwWV NTav Tuxaie¢ Kal n 0gan
(ouvtetayuéveg X, Y o0 poipeg ) Twv

onueiwv dsiypoatoAnyiag kabopiotnkav

pe 10 ovotnua D.G.P.S. (Differential

Global Positioning System).
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H AqYn twv delypaTtwy £dAQOUC EYIVE UE TN Xpron €da@oAATTn toTtov Edelman kai
Ta deiypoTa TOTIOBETNONKAV 08 TIAACTIKEC OOKOUAEC, £V TAUTOXPOVA KATOyPA@NKOV
oToIXEia Tov agopoloav TN dElypatoAnWia OTWG TIEPIOXN] OelydatoAnyiag, aplBuog
TOMNC, XProN yng, YEWUOPQN], @UOloypaQia, NUEPOUNVia Sglyparo)\nwiac KOl YEVIKEC
TIAPOTNPENCEIC YIa KABe deiypya Eexwpiotd. Ta ésiypara METOQEPOBNKAV  OTO

Epyaotipio, dINABav amd KOCKIVOUL JIAPETPOL 2mm, agpognpAvenkav

2.3 MégBodol avdluong ota deiypata €dAPOLG

a. Mpoodloplouog TNG TIWNAG Tou pH Kal TNE NAEKTPIKAG OYWYIHOTNTOC

O TPOOCdIoPICHUOG TNC TIUNG TOU pH  TIPAYUOTOTIONNONKE HE TN XPrON TIEXOUETPOU
Tou Oikou Crison, poviéAo 200, TO OTI0iI0 GUVOOEVOVTOV OTI0 NAEKTPOSIO LAAOU Kal
EVOWUATWHPEVO DEPUOUETPO.

H pétpnon éyive oe €dagikd  alwpnua 1.1 (w/v), €da@ogvepd, HETA amod
€€looppoTinan yia 1/2 wpa. Ta dedopEva eKQOPACTNKAV UE OKPIBEIa VO dEKADIKOU
wnoiov.

210 id1a €30PIKO alwPNUA TIPAYUOTOTIOINONKE 0 TIPOCBIOPICUOC TNG TIMNC TNG
NAEKTPIKAC aywyYILOTNTAG, UE TN BorBeia NAEKTPIKOU aywyIHoPETPoU Tou Oikou

Mehtrohm. Ta amoteAéopata ek@pdotnkav oe pS cm’L

B. MpoGCdIoPIoUOG TNG UNXAVIKNG cVoTAoNG.

Xpnoiyottoindnke 1n  PEBOOOC KOKKOMPETPIKAG OVAAUCNG HE TO UOPOMPETPO TOU
BouyloUkou (Bouyoucos, 1926). Ta €da@IKa dciypota dINABav apXIKA amd KOOKIVO

dlapeTpou 2mm. H pébodoc xpnolpottointnke yiati Ta eda@IKA deiyyata Tepleixav

opyaviko avBpaka Alyotepo amo 30g kg'l edagoug).

AvtdpacTipla
e ATIIOVIGUEVO VEPO

e 'E&I-UETAQPWOPOPIKO VATPIO
e AvOpakIko vatplo (Na2C03)
e AlGAvpa 50g EEI-HETAPWOPOPIKOV VATPIoL Kal 7g avBpakikoL vatpiouv (Na2C03)

oe 1L atioviopévo vepo

Opyava

IFudAvol KOAIVOPOI UPouC 47cm, ECWTEPIKNG SIOPETPOL B5mm Kal xapoyy ota 1130mL
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1 [TUAAIVEG QIAAEC Twv 500mL
1 HAekTpIKOC avadeuTrpag

1 XeIpokivnNtog avadeuTrpog
1 [MukvOopETpO BouyiolKou

I OgpuUOUETPO

MéB0do¢
50g &npou eddgoug (105°C yia 24 h) {uyiotnkav oe Tothpl Bpacuol Twv 600mL

(Tpeig emavaAnPelg amo To €dA@IKO Oeiyua) Kal TipoaTtednkav 50mL d100TIopIKon
OIOAUUOTOC TOU 6-PETOPWOPOPIKOL vatpiou. MeTd amd 600 wPeG, TIPOCTEONKE VEPO
MEXPL Ta 500 mL. AkoAoUONnoe avddeuon He pia paBdo Kal 1o deiypa TIAPEUEIVE YIa
24 peg, 0€ OTABEPEC GUVONKEC, YIO VO OAOKANPWOEL N S100TIOPA. TN CGUVEXEID, TO
Oeiypa HETAPEPONKE OTO PNXOVIKO avadeLTPa TOL BouyloUkou (mixer) yia KaADTEpPN
olaomopd. H didpkela g avadevong NTav 15 AETTA TNG WPOC YIA T EAAPPIAC £wC
METPIAC ouaTaaonC £dA@n 1 30 ATTITé TNC WPOC IO TA BaApIA OPYIAWON £0A@N.

To Ociypa HETAQPEPONKE OTIO TO  PNXOVIKO OVAJELTAPA CTO YUOAIVO KUAIVOPO
BouyloOkou 0Yioug 47cm, OTOV OTIoio NON €iXe TIPOOTEDEL HIKPN TTOCOTNTA VEPOU, KOl
0@OU TOTIOBETAONKE TO TIUKVOUETPO GUUTIANPWONKE HPE VEPO HEXPL TN Xapayn Twv
1130 mL. To aiwpnua avadelTNKe PE TO XEIPOKIVNTO avadeutnpa 20 @OpPEC Me
OLVOTEG, TIOAIVOPOMIKEG KOTA TOV AEova TOU KUAIVOPOU KIVACEIS, HEXPL VA
opoyevoTioiNOei To aiwpnua. APEOWG HETA, CNUEIWONKE N TIPWTN MWETPNCN TOU
TIUKVOUETPOUL KOl TOL BePUOUETPOL. To AIPNUO TIOPEUEIVE OE NPEPIa Kail n 0eUTEPN

HETPNON ONMEIONKE PETA amd d00 WPEC.

Av A gival n ipwtn €voelEn PeTd 40 deuTEPOAETITA KOl B n deltepn €vdeiEn Petd
atté U0 WPEC TOTE |

A = (IANOg + ApyIhog) %

B = Apyihog %

apa A-B = IAN0C % kai 100-A = Appog %

YTtoAoylopoi

a) Mpoadioplopog Tou TToGoaTol % NG Ao (S)

%dppou = 100 - 2 (A £ Al)

OTIoU A= TIPWTIN AVAYVWAOT TIUKVOUETPOU
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AlI=cuvTeAeoTnC d10pOwONG TNE TPWING AVAYVWONC TOU TIUKVOUETPOUL TIOU
QVTIOTOIXEl 0T BepPoKpaaia TNG TPWTNG BepUOPETPNONG KOl TIaipveTal amd Tov
€101KO TTiVOKA.

B) Mpoacdiopioudg tou mogoatol % tng apyiiou (C)

% apyidou =2 (B + A2)

o1ouv B= deUTEPN avAYVWaAN TTUKVOUETPOU

A2=cguvTeAeoTnC dI0pBwaoNg TnN¢ OeUTEPNG OVAYVWONG TOU TIUKVOUETPOU  TIOU
avtioTolxei otn Bepuokpacia Tng OeLTEPNC OePUOPETPNONG KAl AOUPBAVETAL OTIO
€101KO TTIVOKQ.

y) H 1IAO¢ vTtoAoyicetal, av agaipebei To ABPOICUO TWV TTOCOCTWY AUUOU Kol apyiAou
armd 1o 100.

O T10mog tou €dA@OUC TIPOODIOPICETal ATIO TO TPIYWVIKO OIAYPOUUA  HNXAVIKNG
a0oTOoNG TWV £00Q®WV KAt USDA.

y. Mpoadiopiopodg ng Opyavikng Ouaiag

XpnolJoTIoINdnKe 1 TpoTtoToinNuéVn pEBodog Twv Walkley-Black (1982).

‘Opyava - okelin
-KwVIKEC ELPLVAAIPEG PIANEG TV 500mL

-Zuyo¢ akpiBelag 600 deKAdIKWY PN@iwv
-Zipwvia 20mL, [OmL, ImL
-Mpoxoida

AvTiIdpaacTrpla
-Mpoétumo didAvya K2Cr207, IN. Zvuyiotnkav 49,04g K2Cr207, T10 oToio eixav

TIpoNyoupEvVwG Enpabei otoug 105°C yia 1 wpa KAl dIOAUBNKAV C€ ATIOOTOYUEVO
vePO. METOAQEPONKOV OTN OUVEXEID OE OYKOMETPIKN @IAAN Twv 1000mL n omoia
CUUTIANPWONKE PEXPL TN XOPAYT HE OTIOCTAYHEVO VEPO.

-Mukvo H2S04 (96% Kkatl avw w/w), Tou eumopiov. [Otav oto €dagog vTrpxav CF
yivovtav tpoc6nkn 15 gr L'l Ag2S04 oto 0&u],

-Mukvo H3PO4 (96% Kai avw w/w), TOL EUTIOPIOU.

-Mpotutog TITA0dOTNG, d1dAupa FeS04 0,5N. AloAvBnkav 139g FeS04.7H20 o€
OTIOCTOYHEVO VEPO Kal TIPOOTEONKavV 15mL Ttukvol H2SO04. AkoAouBnce Yuén Kal
apaiwon HEXP! 6ykou 1000 mL.

MNa TNV OUYKEVIPWON TOU OVTIOPOCTNPIOL Yyivoviav EAeyXog TIpIV Tn XPHon, ME

TITAO®OTNON pe 10mL dioAvuatog K2Cr207 IN.
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-AgiKTNg o-@aivavepoAivng, n oroia €ixe cuuttokoroindsi pe didAvpa FeS04.7FI120
0,025M: 14,85 g amo6 TO QVTIOPACTAPIO TNCG O-@avavepoAivng kal 6,95 gr amd 1o
avudpactipio FeS04.7H20, duyiotnkav Kal JdIOAUBNKAY G MIKPN TTOCOTNTA
OTTOCTAYHEVOU VEPOU. AKOAOUBONGE OPaiwan 0 OYKOMETPIKA QIAAN Twv 1000mL pe

OTIOCTAYHEVO VEPO.

MéBodoc
Zuyiotnkav 0,2-1,0g agpo&npabévtog edA@oug, TIou gixe AlOTPIRNOEI KOl KOOKIVIOTEI

ME KOOKIVO (OXI METOAAIKO), SlapéTpou 0,5mm. To deiypo PETAQEPONKE O KWVIKNA
@IGAN Ttwv 500mL. Katomv, mpootédnkav IOmL diaAbpato¢ K2Cr207 1N Kail
OVOKIVNONKE €AO@PA N @IOAN, €101 WOTE va dlaoTiapbel to deciyya TANPWG OTo
OlGALUA. XTN OULVEXEID, TIPOCTEBNKAY 20mL TtukvoU H2SC>4. H @idAn avakivriBnke yia
EVa AETITO KOl a@EBnKe o€ npepia yia 30 Aemtd ¢ wpog. Koatormiv, Ttpoatebnkay
200mL armootaypévou vepou, 1OmL H3PO4 kai ImL deiktn o-@aivavBpoAivng.
TeAIKA, OYKOUETPNONKE n Tepiooeia touv K2Cr207 pe 10 d1dAvpa FeSC>4  péXpIg
OANOYAG TOUL  XPWHOTOG TOU Okt omd JPTMAE  O€  KOKKIVO. [lapdAAnAQ,
TIPAYUOTOTIOINONKE KOl 0 TUPAOGG TIPOCDIOPICUOC TNC KOVOVIKOTNTAG TOU TIPOTUTIOU
TITA0OOTN, FeS04 0,5N. Otav yivovtav oavaywyrn omd TOV 0pyaviko avepaka
TIEPIOTOTEPO ATIO 75% TwV 10VTIwV Cr20?'2, TOTE 0 TIPOCOIOPICUOC ETTAVOAABAVOVTaY
XPNOIUOTIOIVTOC MIKPOTEPN TIOCOTNTA £DA@IKOV OEiyUaTOC.

YTtoAoylicopoi

To TT0000TO TNC OPYAVIKIC OUGIOC LTIOAOYIOTNKE OTIO TOV TOTIO |

Opyavikr] Oucia, % = <?*PIKICNO”" -«<|FeS04)(0.00<7)(100) x f
g&npou £dA@OoU ¢

Omouv f: 0 ouvteAeoT] d10POBWONG TNC KAVOVIKOTNTOC TOU SIOAUMATOC MPE TO OTIOi0
TIPOYUOTOTIOIEITOI N OYKOUETPNON.
0. Mpoodloplopog daBECIPWY TIOCOTNTWY PBapéwv MPETAAwVY (Lindsay and

Norwell, 1978) JETOAAOEIDWV KAl APETAAANWY
DTPA ekXUAIOTIKO péco: 0,005 M DTPA, 0,01 M CaCl2 ka1 0,1 M TEA, 10 omoio

otabeporondnke o iy pH=7,3 pe HC1. lNa v mopackeury 1L ToL dlIOAVUATOC
autoU dloAUONKav 14,92 g tou avtdpactnpiov TEA, 1,967 g tou avudpactnpiou
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DTPA kal 1,47 g CaCl2.2H20 og 900 mL amootayuévou vepol. 1o SIGAupA TIoU
TIPOEKLYPE PE AUTOV TOV TPOTIO TIPOCTEBNKE TToCOTNTA dlaAbpatog HC1 1IN €101 wate
T0 pH va otobepomomBei oy Ty 7,3 + 0,05. To SIdAupga TIOU TIPOEKUYE,
METOQEPONKE O OYKOMPETPIKN @IAAN Twv 1000 mL n ofoia CUUTTANPWONKE e
OTIOCTOYUEVO VEPO MEXPL TN Xapayr]. Mpwv TN XpnolyoTtoinan Tou JIGADPATOC AUTOU
yivovtav €Aeyxoq yia tnv Tigr) Tou pH Kal T otabgpoTtoinon ¢ TIPNACg tTou o€ 7,3 +
0,05.

Mpoétuma dlaAlPaTa otolxeiwv 1000 mg L'L

MapaokevdoTnkav Pe SIAALCT TOU TIEPIEXOUEVOL TNC avTioToixng aumovAiag (Ig) oe
OYKOUETPIKN @IOAN Ttwv |I000mML KOl CUUTIANPWOT MEXPL TN xapayn MHe SldAvua
HNC>31% k.o

MéBodog

Z€ KWVIKN O@IGAN Ttwv 125mL tomoBetBnkav 10g agpo&npabeviog £3GQOUC.
Mpootebnkav 20mL dioAvpatog DTPA. AvokivriBnkav yia 2 wpeg pe tn Ponbeia
MNXOVIKOU avadeutnpa.. Katoriv akoAoubnoe dinbnon pe nuo Whatmann No 42.
MapAAANAQ TIPOYUATOTIOINONKE KOl TUMAOC TIPOCDIOPICPOC 0 OIAALPO TO OTIOI0
TIEPIEIXE OAQ TA AVTIOPACTHPIA EKTOC armo Ta 10g £dA@OUC.

IMa TNV KOTAOKEUN TwV TIPOTUTIWV KOUTIDAWVY KOl 0TV CGUVEXEID VIO TOV UTTOAOYIOUO
NG OUYKEVIPWONG TWV MPETOAAIKWY OTOIXEIWY, XPNOIUOTIOINONKaY JdlaAbuaTa TO
OTIOI0 TIAPOOKEVACTNKOV O OYKOMETPIKEC QIOAEC Twv 100mML peta@épovtag TIG
KOTAAANAEG TTIOCOTNTEC TWV TIPOTUTIWV SIOAVHUATWY CUPTIANPWVOVTAG PEXPL TN Xapayr)

TNG OYKOMETPIKNC QIAANG UE TO EKXVAIOTIKO dldAupa DTPA.

‘OAa Ta OKELN TO OTIOIO £EPXOVTOV OE ETTOPN HE TO EKXUVAICTIKO YECO 1 PE TO £d0@OC
pE TO dINONua, gemAévovtav pe didAuvpga HNOS 1:1, pe a@Bovo ammooTayuEVo vepo Kal
pe dlaAvpa HNO3 1% k.o.

Ta ekxLAIoPATO TOL £DAQPOULC TIOU eV AVOADOVTAV PECO OE 2-3 PEPEC TOTTOBETOLVTOV
o€ Yuyeio, £TO1 WOTE VA TIOPEUTIOBIOTEI N MIKPOPIOKN) dpaaTnPIOTNTO.

YTtoAoylopoi

YToAoyioTnke o€ mg kg'l ENpol £8A@POLC N CUYKEVTPWAT] TWV PETAAAIKWVY OTOIXEIWY,
AouBdvovtag umoyn TIC OPOIWCEIC TIOU TIPAYUOTOTIONBNKAY oTa EKXUAICUATO TwWV

OEIYUATWV £0AQOUC.
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Ma Vv GLYKEVTPWAN ToL PETAAAOU (M) 0TO agpo&npabev £da@OC IOXVEL O TIOPAKATW

TOTTOC,

mg M L'l ato ekxUAIopa Tou deiypatoc - mg M L'l M oT1o TugpAo didAuua

20 x = mg M kg'l
agPo&npabEvTog £8APOUC

10

MNa tov TPoadIopIoUO NG CUYKEVTPWONG TOL AS3t+ Kol As5H+ TIPAYHUATOTIONNONKE
eKXOANlON pe  OlGALvpa  HCLl, OmMwg TEPIYPAPNKE  TIPONYOUPEVWG, TIOCOOTIKOG
TIPOGAIOPIOHOC TOL APCEVIKOU Kol Tou As3+ , evw TO Ash+ TIPOCJIOPICTNKE WE N
01a@opd Twv 600 CUYKEVIPWOEWVY.

€. [poodIoPICUOG OAIKWV TIOCOTNTWY POPEWV HUETAANWY, HETOANOEIdWV KOl
OUETAAAWV

EkxOAIon Bapéwv MEeTGAAwV Tou €ival dloAutd oe BacoiAlikd Nepo (Aqua Regia) (
Miyua HC1 - HNO3 o¢g avaAoyiaB: 1) (ISO/DIS 11466)

Ta XpnoldoTtololPeva avTIdPACTPIa TaV OAO OVOAUTIKWG KaBapd tou Oikou
Merck. Ta tnv omo@uyn TUBAVWY OVOAUTIKWV CEOAUATWV O OAEC TIC AVOADCEIQ
XPNOIUOTIOINONKE TO AVTIOTOIXO TUPAS dEiyua .

e Tovepd TO OTI0I0 XPNOIUOTIOINONKE YIA TIC AVAAVCEIC NTOV ATIOOTOYHUEVO VEPOD.

e HC1 ouykévipwaong 12,0 M kai Ttukvotntag p=1,19 g mL'L

 HNO3 ouykévipwang 15, 8 M kai rtukvotntag p=1,42 g mL'L

e HNO3 mepiektikOTNTOC 12,5 % K. 0.

e HNO3 ouykévipwong 5 M. TMapaokevdaletar pe ddAvcon 32 mL TOUL
SIaADPOTOC A O OYKOMETPIKN @IAAN TOL 1L KOl GUUTTARPWGON MPEXPL TNV
Xopayn.

KaBaplopog Twv YUAAIVWY OKELWV .

OAa T YUOGAIVO OKELN TA OTIOI0 XPNGCIKMOTIOONKav yia TIC avaAUCEIG TTADONKAV
OPXIKA pE Opald SIGALUO ATIOPPUTIAVTIKOU Kal VEPO amod To Oiktuo 0dpeuvonc.
Katomv, mapéuevav yio 6 wpeg ae didAupa HNO3 cuykévipwaong 0,5 M Kal a1
OLVEXEID EETTAUBNKAVY YIO HICT] PO PE OTIOCTAYUEVO VEPO.

Ta opyava Kol GKeVN TIoL XPNaolJoTionénkav Atav Ta €ENG:

e MOAog aieanc.
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XpnoiyoTtomnenke PUAOG 0 OTIoioG 0dNynoe G€ GAECN TwV ENpwv (Xwpi¢ vypaacia)
€00@WV e OIAUETPO HIKPOTEPN amd 150 i, Xwpeiq empBdapuvon tou deiypaTtoq
€0A@OULC HE TA TIPOC TIPOCAIOPIoUO PETOAAD (Mapatripnon 2).
e Kookivo Odlopétpou 0.150 mm, KOTOOKELOOUEVO OO TIAGCTIKI) VAR, TIX.
Nylon.
e KAeloto ovotnua mégng (Kjeldahltherm) pe eheyxoduevo cOotnua Bpacuol

KOl gUOTNUa EavVaAponc, OKTW BETewV, OTIWG TTAPOUCIALETAl TIOPAKATL.

KAegloTo cvotnua méyng tov Oikou Gerhard

e Xwvi dinénong diapétpou 110 cm.
e OYKOUETPIKEC PIGAEC Twv 100 mL.

e AINBnukKd xaptid Whatman No 40.

MéBodog
Zuyiomkav 3 + 0.001 g eda@ikoD OeiypaTog KOl TOTtoBetOnkav péoa ae €181KOUG

owAnveg EYNG oxnuatog U. Mpootédnkav 2mL dioA0poatog mukvol HC1 kot 7mL
TukvoU HNO3. Ol cwAnveg TIOpEPEIVOY OE NPEUIO OTO €10IKO OTOTW TOLG KOl TIOVW
otV TIAGKO Bépuavong TG ouokeung méEYPng yia 16 wpe¢.  Mavw amd Ttoug
OTIOCTOKTAPEC TIPOCOPUOLOVTOV Ol TIayideC (EIOIKOI GWANVEC OTO EMAVW HEPOG TWV
OTIOOTOKTHPWVY YIO TN OEGUEVCN TIOCOTNTWY PBOPEWV PETAAAWY TIOU KATA TNV TEWN
TIapacVPOVTaL ard TOV OTPO) Ol 0Ttoieg Tiepleixav didAvpa HNO3 12,5%.

Me €10Ikr; pUBUION TOU ULTIOAOYIOTA N Bgpuokpacia TNC TEPNC oTabepoTTolovVTOV
otoug 160-180 °C. O xpovog mEPnG NTav dU0 WPEC KAl €IKOaL AeTTTA. META TO TEAOCG
TOU XPOVOU OUTOU Ol OCWANVEC TIEYNC TIOPEPEIVOY O BepUOKpaaia TIEPIBAAAOVTOC YO

MIoT) Tiepiou wpa. KatoTriv, PEGW TWV OTIOCTOKTNPWY, OTIOXUVOVTOV TO TIEPIEXOUEVO
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TWV Tayidwv PECO OTOUC CWANVEC TEYNG. ME TOov TPOTIO OUTO TIAPACUPOVIOV OTO
XWPO TWV CWANVWY KAl PIKPOTIOGOTNTEG PAPEWV PETAAAWY TIOU BpioKovTal GTO XWEO
TWV OTIOCTOKTIPWV.

2T OULVEXEID OKOAOLBOUCE dINONCN TOU TIEPIEXOUEVOU TOU KABE CWANVA e QIATPO
Whatman kai xwvi dinénong siapérpou 110mm  TO 0T10i0 TOTTOBETOUVTIAV TIOVW OF
OYKOUETPIKN @IGAN Twv lIO0OmL. livovtav dInbnon apXIKG TOU TIEPIEXOUEVOU TOU
GWANVO KOl TNV CUVEXEIO TIPOCHETOVTAV OTO CWANVA TIOAEG QPOPEC UIKPOTIOGOTNTEG
dloAbpatog¢ HNO3 12.5%, yia va  &eTTALBOUY 600 TO dUVATO TIIO KOAG Ol GWANVEG
mePneg. H diadikaaoia autr) emavaiaupBdvovtav pexpt to HNO3 1ou mtapaiaupavoviav
va gival dlouyEg, Xwpi¢ va etepaoTei 0 OykoC Twv IOOmML. To TePIEXOUEVO NG
OYKOUETPIKNG QIAANG PETAYYI{ovTaV TIOCOTIKA € TIAACTIKA @IAAN Twv I00OmL i ot
TIAOCTIKO OOXEio amd TIOALTIPOTIVAEVIO KOl OKOAOUBOUCE 0 TTIOCOTIKOG TIPOCOIOPICHOG

TWV BopEwv PETAAWY HE TN PHEBODOO TNG ATOMIKNG ATTOpPOPNnanC.

NMAPATHPHZEIZ

1. Ta eda@ikd deiypata agponpavonkav ae Beppokpaacia epyactnpiov. Katomiv
SINABav amo KOOKIVO SIaPETPOL 2 mm 1) armod KOoKivo 150 pm. To KOOKiviopa o€

OUTEG TIC JIOOTACEIG EiVal ATIOPAITNTO YIO TOUG TIAPAKATW AGYOU( |

a. MapoAapBdvetar éva 600 TO OUVATO TIIO OMOYEVOTIOINUEVO deiyua yia
avaAuan.
B. Au&AveTtal N OTIOTEAECUATIKOTNTA TN MEBOOOUL yIaTI PE AUTOV TOV TPOTIO

QUEAVETAL N ETIPAVEID TOU OEIYUATOC TIOU EPXETAI O€ ETTAPY UE TO HiYHA TwV 0ZEWV.

2.0 p0vAoC TIOL XPNOIUOTIOINONKE YyIa TNV AAECN TWV EQAQPIKWY OEIYUATWY NTAV TOU

Oikou Gerhard.

MOAOC yia TNV AAECN TWV £OAPIKWY OEYUATWV
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O pUAog dev emIBdpuve T £0A@IKA Oeiyyata pPE TIOCOTNTEG METAAAWYV, YIOTI OTO
ECWTEPIKO TOL 0LV UTINPXAV METAAAIKA OnuEia. 'HTOV KATAGKEVACGUEVOC aTto {IPKOVIO
KOl TIOPOEAAVN.

To Ociypa €0AQOUC OTO E€0WTEPIKO TOU HUAOUL OGAECNC, TOTIOBETOUVTIOV Ot EIOIKO
00xeio pe TOIXWMOTO OT6 TTOPoeAdvn. MEoa o€ autd TO O0Xeio uTpxav EISIKA
o@alpidla emiong amd TopoeAdvn Pe TN PorBeld TwV OToIWV TO E00QIKO deiyua
oAéBovtav.

Ta PIKPA o@aipidla ATav TIEVIE 0g OpIBPO Kol pe puBuion Tou POAOL GAsoNG Yyia
GAean He TaXLTNTA Twv 1250 oTpo@wv/min, YECO OE XPOVIKO JIACTNUO 2 AETITWV

AaAeBav 1o €da@IKO deiyua ae pop@r TToLdPAC.

A0Xei0 0TO ECWTEPIKO TOL PUAOUL AAECTC

Mpoodloplopdg  otoixeiwv As, Se, Sh, Te, Ni, Cd, Cr pe @OACUATOOKOTIIO

ATOUIKNAG ATTOPPOPNONG

INa Tov TPoadlopiouo Twv otolxeiwv Ni, Cd, Cr XxpnolyoTtoindnke eEApTnUa PAGYOC
KOl OTIC TIEPITITWOEIC EKEIVEC TIOU Ol CUYKEVTPWOEIC TWV CTOIXEIWV ATAV KATW aTd TA
opla avixveuang TNC EAGyaC XpNolUoTIomenke e€aptnUa Bepuaivopevou @olpvou
ypagitn (HGA 600) pe d10p8wTr] BopLBou Auxvia deLTEPIOL KOl AUTOPOTO AVOAUTH
40 B¢cewv (AS 60).

H eicaywyn tou d€iyyatog 6To ypaitn yivovtav autouata JUe HIKPOTIITIETA OTIO

TTIOAUTIPOTIVAEVIO.
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O 0Oykog Tou deiypatog kaBopiotnke ota 20 pL, evw TTAPAAANAG O€ K& B deiypa aANG
Kal TIPOTUTIO OIGALMA YivovTav TIPOOBNAKN OUYKEKPIUEVOU GAAOTOC N KAl HiyuoTtog
OAQTWV O€ PEPIKEC TIEPITITWOEIG, OYKOU 5 Wi, yia TNV €TiteLEN adpavolC ATHOTPAIPAC
ME TNV APon TwV  TIOPEUTIOdICEWY. TNV TIEPITITWAN TOU TIOCOTIKOU TIPOCAIOPIoHOD
Tou Cd xpnoigoroir}énkav ta dAata tov NH4H2PO4 kai tov Mg(N03)2 13 ouvduaouocg
Mg(NC>3)2 kaiPd.

Nna TtOov TIOOOTIKO  TIPOOOIOPIOKO  TOU  APOEVIKOD, XPNOoIJoTIomONnKe
(POOUATOPWTOUETPO ATOUIKNG Amoppoenong Perkin Elmer 3300, pe e€Eaptnua
mopaywyng vdpwiwv (FIAS 100). XpnoiyoTmolndnke oloTNUA TIOPAYWYNG TwWV
LOPIdIWVY HE XOAAIOKN KUWEAIDO KAl WG aVaywWYIKO avTIdPACTIPIO XPNGCIHUOTIOONKE
10 NaBHU og 6&vo didhvpa (Delgado-Andrade, 2003). Emiong yio Tov TTOCGOGCTIKO
TIPOCOIOPIoUO TwV OToIxEiwv Se, Sh kal Te XPNOIPOTIOINBNKE GOCTNUA TIAPAYWYNAC
LVOPIdIWV WE TIC TIPOBAETIOPEVEC OTIO TOV KATOIOKELAGTH PLBUICEIC.

2.4 ZtotmioTtikn Emnegepyaaoia ATTOTEAECUATWV

MNna v OoTOTIOTIK) avAAUCT KOl TNV TEAIKI] TIOPOUGIOCN TWV OTIOTEAECUATWV
xpnowomomonkav  ta Mpoypdupota MS Excel koi Statistica, kabw¢ Kai TO
oTaTIoTIKO TtokéTo SPSS 10.0 for Windows.

Ta OTIOTEAEOUATA TWV HETPAOEWV KABe €Toug (1998,1999 Kai 2000) vTtoAoyioTnKav
OPXIKA EEXWPIOTA KOl CLYKPIBnkav PETAgy Toug yia va Ppebei n OTapEn 1 Oxl
OTOTIOTIKA CGNUAVTIKNC JlO@OPAC. TN CUVEXEI UTIOAOYIGTNKOV Ol PECOL OPOl TwWV
OUYKEVTPWOEWVY HETAED TWV ETWV.

€ KOOE TIEPITITWON UTIOAOYIOTNKE N HPEYIOTN KAl EAAXIOTN TIMI KABE TTOPAUETPOU, N
MEON TIUNA QUTAG, N TUTIKN OTIOKAION OTIO TN MEOTN TIPN, KOBWC KOl 0 CUVTEAEDTHG
petapAntotnTOg (% CV).

MNa v e€0pecn OTATIOTIKA CNUOVTIKAC 1 OXl JI0@OPAg METOED TWV TIHWV TwV
OUYKEVIPWOEWY TWV HPETAAAWVY PETOED TWV €TWV, OAAG KOl yio TNV CUYKPION TWv
pMEBOOWV  eKXVUAIONG TWV  HETOAAWV OTO  OEiypata  Twv  QUAAWVY  KOTTVOU
XpnolJoTtointnke 1o Kpitriplo Student (Student /-test). O1 CLYKpPICEIC apopovaav KABE
QOpPa OLO AVEEAPTNTA TIOKETA dedopévwy (Comparison of Two Independent Sets of
Data) 1] yivovtav cuykpioelg {euywv (Paired Comparisons).

H oUyKpIon TwV ATTOTEAECUATWY YivovTav HE TIC OVTIOTOIXEG TIMEG TOU TTivaka /-test

g€ ETNTEDO ONUOVTIKOTNTOC 95%.
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Ma v e0pean oxéong PETOEL TwV TIHWVY 000 | TIEPICOOTEPWY TIOPOUETPWY TOCO OTA
€00@IKA Ociypata, 600 Kol HETAED €dAPIKWY OEIYUATWY Kol OElyUATwWY KOATIVOU
XPNOoIJoTIoN6nke n €ubUypauun oupueTaBoArn (Linear Regression), Kabw¢ Kal N

ouoxetion (Correlation) og eminmedo onuavtikotntag 0,01 kou 0,05.

MNa ™ KOTaoKeLN TwV WNEIOKWY BEPOTIKWY XOPTWVY, TIOU a@opolV TN TIEPIOXN TNG
MEAETNG, OPXIKA €ylve N Ynelomoinaon pe 1 Bonbeia TOTToypPaPIKWY XAPTWY NG

TIEPIOXNC TOL AAPLPOU. Ta eTiTIEdA TIOL TEAIKA Yn@loTtoiénkav ival Ta €&N¢:

- Znueia delypatoAnyiag (onueia)

OJIKO JIKTLO (YPOMMER)

- looUyeiq (YypappEc)
- YOpoypa@IKo SiKTLO (YPOUUEC)
- YWoUETPIKA anueia (onueia)

Emimedo twv tics (onueia ava@opac)

Tumk& TO €mimMeda Opyavwvovtal £TC1 WOTE TA ONuEia, Ol YPOUUEG Kal T
TTIOAUYWVa va aTtoBnkevovTal e EeXwPIoTa emieda Kal shapefiles. MNa mapddelyua ol
OpOUOI TIOPICTAVOVTAI PE YPAUMEG KOl ATIOONKELOVTOI WC Eva ETTITIEDD, EVM TO ONUEIa
OelyyatoAnyiog TopIoTAVOVTal WG CNEIO Kal attoBnkevovTtal oe AANO ETTITIEDO.

Ta Yewypa@iKA XOPOKINPIOTIKA JTIOpoUV ETTICNC va opyavwBolv BeuaTika
oOP@WVA JE AUTO TIOU AVTITIPOCWTIEVOUV.

e KABe XapTn Wn@IloTIolEital apXIKA €va KEVO ETTITEDO ME T tics. T OULVEXEIX
PneloTolouvTal w¢ OVEEAPTNTA ETIMESN TO LWOMPETPIKA Onueia, ol 1oolyeic, ol
dpopol Kal TEAOC Ta anuEia derypatoAnyiag.

ATIO TN OTyur Tou KABe BePATIKOC XAPTNG WNQIOTIOIETAl, OUTOUATWE T
YEWYPOAPIKA XOPOKINPIOTIKA Ppiokovtal amobnkevpyéva e TN Popen X Kot Y

CULVTETAYPEVWY aTN WNoIokn Bdon dedopévwv padi Pe TIGC TIEPIYPAPIKEG TIANPOPOPIES
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TOUC O €va TIHVOKO YVWOTO ¢ TIHVOKA TIANPOQOPIY TWV  YEWYPOIPIKWY
Xapokinplotikwv 1 AAT (Arc Attribute Table) kat PAT (Polygon 1 Point Attribute
table) yia Ta oneia, TIC ypauuEG KAl TA TIOAUYWVA.

TEANOC dnuiovpyolVTal PNTPIKA tic apxeio kKal yivetal apibunon kabe tic pe éva
HovadIkO apiBud ID Kol OpIcPOC TWV CULVIETOYHEVWVY VIO KABe tic pe Bdon TIG
OUVTETAYPEVEG TOU XAPTN. Mg Tov TpOTIO autd dnuiovpyeital Evag Tivakag ue ta ID
TwV tics Kal TIG CUVIETOYHEVEG. AKOAOUBEI TTpOadIopIouog Kal d1opBwan Tuxov Aabwv

¢ Ynelormoinong. (PAwpag Z., 2004)

MpoacdlopIouog Aabwv atd TNV YneloToinan
Metd Tn dwadikagio NG Wnoelomoinong e@appootnke 10 ARC/INFO v.9

TIPOKEIPEVOL VA YIVEL ETIICNUOVOT KOl PETETIETA d10pBwan Aabwv. To ARC/INFO v.9,
didel TN  duVATOTNTA VA EVIOTIOTOUV TUXOV OTEAEIEC GOV  Amoedoon NG
TIPOYUOTIKOTNTAC KABw( TTpoadiopilel e e10IKA cOUBOAa Ta Aabn otnv Ynelormoinaon.
Mepika amo Ta cuvBn Ad6n Ta oroia n ToToAoyio UTTOPEi va TTpoodlopicEl

givar

e To&a mou dev guvdéovtal PETAED TOUC,

e TloAbywva avoixtd,

e TMoAUywva 1ou dev €xouv label point | TTou €xouv TIEPICGOTEPA ATIO EVa KOl

e TauTOTNTEG ONUEIWVY TIOUL OV Eival JOVODIKEG

To ARC/INFO v.9 Ttapéxel yia dnuiovpyia TOTIOAOYIOC aUTOPATO dU0 EVIOAEC
. build kaui clean. H evtoAn] build xpnoiuoTmolgital yia Ta onuegia, T ypauuéC Kat Ta
TIOAUYWVA €V N clean povo yia TIC YPOUUEC KOl TO TIOAUYwva. Ta Topamave Aden
QVTIMETWTIIOTNKOV HPE TNV €VToAn build yia dnuioupyia TommoAoyiac.

Eival amapaitnto Kol mpémel va didetal IdIaITEPN TIPOCOXN OTNV ATIOQUYN T
otn d10pbwan PIKpWV AaBmV KATA TNV Ynelotoinon Kal ToUTo JIOTI UTIAPXEL N
duvatoTNTa va dnuioupyndolv OTPEPAWGEIC, PETAED TwV dla@opwy emmeEdwy. ‘Etol,
OV Ol CUVTETAYUEVEG OE CUUTIITITOUV aKPIBWC, Ba uTdpéouv TpoBARuaTa TalTIoNG !
T.X. OnMIoLpyia aveTUBUPNTWY OTEVOUOKPWY TIOAUYWVWY, OVWOUOAEG BGKPEC OTOUG
XOAPTEC KOl OVOKPIBEIC YETPNOEIC OTNV ETIEEEPYATIO OEDOUEVWV.

Ma va petatparmoly ol PovadeC Twv TICS ot OeKAdIKEC HOIPEC, Ol HOIPEC
agrnvovTal W¢ £X0UV KOl w¢ OEKOOIKO MEPOC aBpoilovial Ta aToTeEAéTHOT TNG

JlaipEDNC TWV PEV AETITWV TNE HOIpag PE TO 60, TwV O SEVTEPOAETITWV e To 3600.
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O1 Yno@iotoinuévol XAapTeg, ME TN XPron Twv eVIOAWV mapjoin, append Kal

edgematch tou ARC/INFO v. 9, evBnkav ge éva eviaio Xaptn.

> 00TNUO TIPOBOANC XOPTWV
Ol TiepIooOTEPOl XAPTEC TIOPOULCIAlouV Ta Oedopéva oUPPWVA HE Eva

OVOYVWPIOUEVO GQAIPIKO CUCTNUO CUVIETAYUEVWVY OTWC €ival yio Tapddelyua 10
Universal Transverse Mercator (UTM), 10 Albers Conical Equal (ACE) kal 1o Area
Polar Stereographic System (APSS). Mpokelital yia opadeiyuata TPoROAGY XOPTWV
TIOU XPNOIYOTIOIOUVTOl VIO VO TIOPACTACOLV EAAEITITIKA XOPOAKTINPIOTIKA O MO
EMITEON eTU@AVEID. BERala Ta TTPOBOAIKA CLUCTAUATA TIOU LUTIAPXOULV GCHUEPA €ival
Tavw amnod 300.

AoupBavopévou umoyn ot n I'n €ival éva o@AIPOEIdEG, TIPETIEL VA
XPNOIJOTIONBEl o poBNUATIKA PETATPOTIN Yyia va dnuioupyndei évag emimedog
XAPTNG amo TNV c@AIPOEId ETUQAVEID. H pabnuatiky autr PETATPOTI AVAQEPETAL
OLXVA WC XapToypa@ik TIPoPoAr (map projection). (PAwpdcg Z., 2004)

Ol TIHEC TOU YEWYPAQPIKOU TIAATOUG Kal MPrkoug Oev gival oto Kapteolavo
Z00TNUO ZUVTETAYHEVWY OAAA O€ VA YEWYPAPIKO oLOTNUA ava@opdd. Ol TIMEG OUWC
OUTEC €ival ol TIAéov OIaBECIPEC OKPIPEIC METPOEIC OE TIOAAOUG XApte¢. Me 1n
BonBeia Tou ARC/INFO v.9, Ol TIMEC OUTEC METATPATINKAV Of &va Kapteaiavo
>0otnua MpoBoAng To omoio ovouddetal “EMZA 87 ” . To cOOTNUO QUTO ETIIAEXONKE
METAED TWV OAAWV W TO KOADTEPO OJIOTI €XEl TN MIKPOTEPN TIAPAPOPPWAOT WE TIPOG
NV €TEAVEID KOl w¢ TIPo¢ TN dlebBuvan, dlatnpei dnAadr To oxNUa Tou XAPTN

OXEOOV AVOAAOIWTO.

Eg@appoyr] tou ArcGIS 9.1 Desktop

To ArcGIS 9.1 Desktop attoteAsital amo €TMIPEPOVC TIPOYPAUMATA OTIWC Eival TA
ArcView, ArcMap, ArcEditor kal Arcinfo. To ArcGIS 9.1 I!Desktop TIEPIAaUBAVEL pia
OKOAOULBIO OAOKANPWHEVWY €QapUoywy OTw¢ Tta ArcMap, ArcCatalog Kai
ArcToolbox. Mg 1 XpnolJomoinon Twv 3 OUTWV EQAPUOYWVY UTIOPEl  va
TIPAYUOTOTIOINOEI OTIOINdNTIOTE Epyaaia OXeTIKN PE GIS, amd TIC TO ATAEC PEXPL TIG
TIO €EE(NTNUEVECG, CULPTIEPIAAMPBAVOUEVWY TNG dnuiovpyiag xaptwv, NG dlaxeipiong

0ED0UEVWV, TNE YEWYPAPIKAG aVAALCONG KOl TNG YEWOTATIOTIKNAG ETIEEEPYATIOG.
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To ArcMap eival n Kevipikn e@apuoynl tou ArcGIS 9.1 Desktop. Eival n
epapuoyn GIS n oToia XpNOIYOTIOIEITAL VIO OAEC TIC EPYOATIEC TIOL £XOUV VA KAVOULV LIE
XAPTEC, OTIWG N XapToypo@ia, N avAaAuacn XapTwy Kal N TI0pouaiaan auTwmy.

H e@appoyrp tou ArcCatalog PBonb6a otnv opydvwon Kal dloxeipion Twv
VEWYPAPIKWY OedOPEVWY. TepIAaUBAvVEl EpyaAEia Yo TNV OVEDPEDT] YEWYPOPIKWY
TIANPOQOPIWV, TN TOaXeio TIPOPROAN OeOOUEVWY KOl TO KOBOPIOUO NG OXNMOTIKAG
O0MNC TwV OTPWoewV (layers) Twv YEWYpPaAPIKWY OEOOUEVWV.

To ArcToolbox €ival pia amAr e@apuoyn Tou TtePIAAPPBAvVEl dIA@Oopa epyaAEia
GIS KatdAAnAa yia yeweTegepyaaia. INa mapadelyua XpnolpeVEl TN YETATPOTIN TWV
0eO0UEVWVY KAl 0T TIPOROAN TOUG aTa dlAEOPa TIPOBOAIKA CUCTAUATA.

TENOC, TIPOYMOTOTIOIEITAL N dOUNCN NG PBAong dedOUEVWY PE TNV EI0AYWYN TwWV
OTIOTEAEOUATWY TWV EPYOCTNPIAKWY OVOADCEWY. TN CUVEXEID EQAPUOLETAl TO
ArcGIS Geostatistical Analyst.

MNa v EgEtaon tng XwpIKNC TIOPAAAAKTIKOTNTOC TwV dED0UEVWVY, XPNCIUoTIoNenKav

TO TIAPAKATW:

lotoypappa: Ot péBOdOI XWPIKAG METARANTOTNTOC TIOU XPNOIKOTIoIoUVTAl yia va
ONMIOLPYNCOLY HIa  ETIPAVEID, OiVOUV TIOAD KOAG OTTOTEAéCUOTA POVO €4V T
0ed0oPEVO  OKOAOUBOUV KOVOVIKI] KOTOVOUr (KOUTIOAN Gauss). 2& TIEPITITWOEIG
O0EO0UEVWY TIOU OEV OKOAOUBEITAI KAVOVIK] KOTAVOWN], YIVETAl PETATPOTIN TWV TIHWV

TIPOKEIEVOU VA TIPOGOUOIA{OLVY E KOVOVIKI] KOTOVOU.

Normal QQPlot: To gpyaAgio autd TNG YEWGTATIOTIKNAG £QAPUOLETAI TIPOKEIUEVOL VO
yivel olykplon NG dl00TIOPAC TwV OEOOUEVWVY Kal TNG ATIOKAIONG QUTWVY OT0 TNV
KOVOVIKI KOTOVOMPN W¢ €VOC ETUTTAEOV OEIKING TNG KOVOVIKOTNTOCG TwWV OEQ0UEVWV.
‘000 TTANCIECTEPO OTN YPOUUN Bpiockoviav Ta anueia, TOC0 TIEPICOOTEPO TIPOTEYYILE N

Ol00TIOPA TOUG TN KAVOVIK.

Cross Validation: Mg tn or6egia tou cross validation propei va diommiotwOei eav éva
MOVTEAO TIPOPRAETIEI IKOVOTIOINTIKA TIC AyvwoTeG TIHEG. Mo 6Aa ta onueia 1o Cross
Validation eTIAéyel éva onueio, TIPORAETIEL TN TIUN QULTOU XPNOCIPOTIOIVTAG T
LTTOAOITIO OESOPEVA KAl KATOTIIV CUYKPIVEL TIG TIMEC TIOL €X0UV LETPNOEL KAl AUTEG TIOU
€X0ouLV TIPOPAEQOEI.

To TIO ONUOVTIKO QVTIKEIPEVO TN agloAdynong autrg €ival n duvatoTnTa TIoU

TIAPEXEL OTO XPNOTN VO ATIOQAGCICEL TTIIO JOVTEAO JidEl TIC TTI0 AKPIBEIG TIPOPBAEWEIC.
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H emAoyny TOU KOTOAANAOTEPOU MOVTEAOU TIpayuoTOTIOETal AauBdvovtag Tt
oyn ta akoAouba:
- H Tiur tou péoou 6pou va gival 660 To duvaTo TIIO KOVTA OTN TIPA PNOEv.
- H Ty Twv root-mean-square-error Kol n TP Tou average standard error va gival
000 TO dUVATO HIKPEG KOL VO £X0UV PIKPN METAED TOUC ATIOKAION.

- H iy twv root-mean-square-standardized-error va gival kovtd ot tiun 1



KE®AAAIO 3°

ATtoteAEopata Kav Zulftnon

2tov [lMivaka 1 Tou akoAouBei TTapoucidldovial Ol (QUOIKOXNUIKEG 1010TNTEC TWV
€Q0QIKWV OEIYPATWY, KATA TN OIAPKEI TNG HEAETNC. METOED Twv OU0 ETWV dgv
TIAPATNPNONKAV CTATICTIKA ONUAVTIKEG dIOQOPEC (ME EQAPUOYN TOL t-test) Kal yiauto

Ta dedopéva Ttapouaidlovial we PEooC OPOC TwV dU0 ETWV.

Mivakag 1. PUOIKEC Kl XNMIKEC TIOPAPETPOI TWV EOAPIKWY SEIYUATWV

HAektpikr)  Opyavikn

pH Aywyluotnta  Ouacia Apyihog

(1:1) (pPS cm') (%) (%)
EAGxiotn TIipn 5 123 0,9 13
Meyiotn Tiun 8,4 3000 5 44
Méon Tiun 6,3 1560 1,4 22
CV% 17 54 32 18

21ov lMivaka 2 TtapouciddeTal N KaTATagn Twv JEIYPATWY £5AEOLC aVAAOYO PE TNV

iU 1oL pH avtwv (MAFF, 1988).

Mivakag 2: Katdtaén 1wv £30@wv o€ KATNYOopIEG avaAoya PE TNV TiUr tou pH

pH Katnyopieg % MO0C0O0TO TWV JEIYUATWV
2o (018)Y] 2005 2006
4—5 MoAU 1oxLPWC OEIVa 0 0
5—5,8 loxupwg 6&iva 19 21
5,86—6,5 MeTpiwg 6&iva 13 13.1
6,5—7,5 Oudétepa 46 45,8
7,5—8,5 EAa@PpwC OAKOAIKA 20,9 21,1
>8,5 OAKOAIKA 0,0 0,0

ATIO TN MEAETN TOUL TOPATIAVW TIIVOKO TIPOKUTITEI OTI YEYOAADTEPO TIOCOCTO TWV
€00PIKWV OelYUATWY gival oudétepa (TToooto 45,9%). Akpaie¢ TiUEC pH dev
TIOPOUCIACTNKOV KOTA TN OIAPKEID TWV ETWV TNG UEAETNG, KABWC OEV gU@AvVIOTNKAV
€00@IKA Ociypata pe Ty pH HIKPOTEPN TNG TIUNG 5, aAAG oUTe Kal pe Tiunp pH
peyaALTEPN TNC TIUNC 8,5.
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21ov lMivaka 3 Tou akoAouBei TtapouaidlovTal ol EAGXIOTEG, MEYIOTEC KAl HETEC TIMEC

TWV OTOIXEIWV TNC MEAETNC KABWC KOl 0 CUVTEAEDTHC TIOPAAANAKTIKOTNTOC OUTWV.

Meyloteg
Meyiotn EAGxloTn Méon CV (%) ETutpemtég
TN Twn Twn Tiuég
As J+ (ppb) 15 MA 8,2 19,2 —
As 5' (ppb) 15 MA 7.4 22 —
As dtpa (ppm) 1 MA 0,05 37,8 —
Aqua Regia (PP”) 4 MA 0,9 44,8 50
Sc Aqua Regia (ppb) 500 | 274 28,9 1000
Sb Agua Regia (ppb) 33 0,1 3,7 33,4 75
Tc Aqua Regia (PPb) 50 1 22,3 48,7 —
Ni dtpa (ppm) 4 MA 19 37,8 —
N Aqua Regia (ppm) 50 MA 11,4 29 75
Cr dtpa (ppm) 14,2 51 7,7 33 —
Cr AquaRegia (PP*") 25,8 5,4 9,4 47 —
Cd dtpa (ppm) 4,8 0,12 1,9 33,4 —
CdAqua Regia (PP?) 12 | 3,2 471 3

MA: Mn AvixveUOIUn CUYKEVIPWON

Me Bdon Ta oToIXEIO TOU TIAPATIAVW TTIVAKO TIPOKUTITEL OTI Ol TIUEC TWV OAIKWV
OUYKEVTPWOEWV TOL CTOIXEIOL KadPiou gival HEYaADTEPEC OTIO TIC PEYIOTEC ETIITPETITEG
Tov €xouv BeoTmioTei amo tnv Evpwtadikn évwon. Ta eda@ikd deiyyata ota oroia
EUPAVIOTNKAV LYNAEC OLYKEVIPWOEIG KOOUIOU €gival eKeiva TIou TIpoEpXOVTAl OTIO
TUAMOTO TNCG TIEPIOXNC MEAEINC OTO OTIOI0 KOAAIEPYOUVTOIl OTIWPOKNTIEVTIKA KAl
KOTvoC. Eival yvwoto améd n BiBAIoypagia, OTI TA QWO@OPIKA ATTACHOTA KLPIWC,
gival auTA TIOU TTEPIEXOLV LWNAEC TTOGOTNTEG KadUioU, KaBWC To KAdUIO BpiokeTal Ye
N HOPEN TIPOOUIEEWV OTOULC @PWO@OPITEC OO TOUC OTIoIOUG OTNG GCUVEXEID

TIapaokeLAZovTal TA AITTACUOTA.
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Me Bdon TIC TINEC TWV PUOIKOXNUIKWV TIOPAPETPWY KAl TWV TIMWV TWV OTOIXEIWV TI0U

TIPOOBIOPICTNKAV KOTOOKEVAOTNKOV BEUATIKOI XAPTEC Ol OTtoiol aTtelkovi(ouv Ta

ETTTEDN TWV CTOIXEIWV OUTWV OTNV TIEPIOXN HEAETNC KATA TN SIAPKEIA TWV €TV 2005

Kal 2006. Xe OAeC TIC TIEPITITWOEIC N YEWOTATIOTIKI] HEBODOC TIOU ETEAEYN NTAV N

pEBodoC Kriging.

Mivakag 4 MaBnuatika TpoTUTIa KOl KPITHPIA ETTIAOYIC TWV TIPOTUTIWY

Xaptng

10
11
12
13
14
15
16
17
18
19

Mpotuto

Spherical
Spherical
Circular
Spherical
Circular
Circular
Circular
Circular

Spherical

k - Bessel
k - Bessel
k - Bessel

k - Bessel
Circular

Circular
Spherical
Spherical
Spherical
Spherical

Range

1789.9
1526.2
1458.3

1789.5

1999.9
17080
15263
11458
1789.9
15085
15085
17080
15085
17080

19685
1526.2

14785

Partial

Sill
0.186

23,581
0.036

282.08

0.0479
0.2478
0.569
0.896
0.6373
0.097
0.097
0.097
0.097
0.569

0.569
23,581

6,498

1571.1

Nugget

0.425
13,588
0.472

375.3

0.08779
0.08128
0.08128
0.08128
0.425
0.067
0.067
0.067
0.067
0.08128

0.08128
13,588

4.105
3,876.7

0.019
=

MPE!

-0.008
0.884
0.01

0.006

-0.014
0.004
0.004
0.004
-0.008
-0.003
-0.003
-0.003
-0.003
0.004

0.004
0.884

-0.023
-0.96

0.0003

RMSS
2

0.986
0.933
1.059

1.079

0.215
0.504
0.504

0.504
0.986

0.504

0.504
0.933

1.077
1.107

1.44
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Ma TNV KOTOOKELN TWV XOPTWV OKOAOLBNBNKav OAa Ta GTAdIA TNG YEWCTATIOTIKNAC
avéAuong pEow Tou ArcGIS. EvoelKTIKG avagépeTal OTI yia T dnuioupyia Tou XApTn
| e€eTdoTNKOV TA TIOPOKATW:

210 oxnua 1 amelkovidetal n dlocTopd Twv Tihwv Tou pH (Normal QQplot) Kabwg
KOl N OTIOKAIOT] TWV TIMWVY oTIO TNV KOVOVIKI] KOTAVOUr.

000 TO KOVTIA OTN YPOMMN NG KAVOVIKAG Katavour¢ Bpiokovtal ol Tiyeg tou pH
TWV €0AQIKWV OEYUATWY, TOCO TIEPICCOTEPO I OIOCTIOPA TOLCG TIPOCEYYIlEl TNV

KOVOVIKI KOTavoun.

H avdAuon tng taong (Trend Analysis) mou tapouaialouv ol TIHEG Tou £da@ikol pH
OTO XWPO, TIAPOUCIALETAl GTO OXNUa 2.
AlaTioT@VETAl aTTd TO JIAYPAPUA AUTO MIa ad&non KAl KATOTIIV HEIWON TwV TIHWV
oTtd A0on mpo¢ AVaToAr. Mpdyuati, GTO AVOTOAIKO TURUO TOL XApPTn | @aiveTal pia
avénon Twv TIHWV Tou €da@IKOL pH amoé 1oxupd O&iva otn JUTIK TIAELPd, OF
METPIWC O&IVa, OLOETEPA KOl EAAPPWC OAKOAIKA..

AKOUN gival egeavr¢ Yo YiIKpr Tdon ad&nong Twv TIHWVY Tou £da@ikol pH amé voto

TIPO¢ Boppd. ZT0 BOPEIO TUNUA TOU XAPTN TtapouaoidlovTal oTabePEG TIMEC pH.

210 oxnuo 3 TapoucsiddeTal  To  JIAYPOPUO  TNG  NUITTAPOAAOKTIKOTNTOC
(semivariogram) twv TIPWV 10U PH ToUL €dd@ouc. Me T PBorBela Touv dlayPAUPATOC
auTtoU yivetal n TIPOCUPUOoYT) TOU KATOAANAOGTEPOL TIPOTUTIOL (MABNUATIKOV HOVTEAOUL)

TIOL 0JKyNoE€ TEAIKA ot dnuiovpyia To Xaptn 1

TO PHOONUOTIKO TIPOTUTIO TO OTIOIO ETIEAEYN WG KATAAANAOTEPO NTav To spherical

O éAeyxoC NG OEIOTIOTIOG TOU ETUAEYEVTOC HOONUOTIKOU TIPOTUTIOU TTAPOUCIALETAL
oto oxnua 4 (Cross Validation). 10 oxAua autd Ttapouciddovial Ol YETPNBEITEC
OAAG KOl Ol UTIOAOYIOBEITEG, HECW TOU PABNUOTIKOD TIPOTOTIOU, TIPEC TOU £0A@IKOD
pH O éAeyxog €yve PETA aTO €EETACN TWV TIUWVY TOU PECOU OPOU, TOU CPAAUOTOC

TWV TETPAYWVWY TWV PHEGWV TETPAYWVWY KABWCE Kol TOU HETOU TUTIIKOU GQAAUOTOC.
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3 JijiitiSliteS i+ 2171

Models
Senwariogram j Cov»ianee| R Model 1 JI”” Model2 j " Model3 |
Circular Major Range @A O
7 Spherical ile
03 Tefcrati P
0.24 Euponential - Anisotropy
018 Gaussian ) MinorRange 9o
Rational Quadratic .
0.12 * dpinyoe k% Hole Effect ii8157
N . K-Bessel
0.06 % ’eV r :/ - y I*_ J-Bessel Direction moO
- - VR L7 Ve, Stable
[2420.... d
255 51 7J55 103 12.75 15.3 17.85 20.4
Distance, h'lO Parameter ||d Partial S«
SemivariograirvCovariance Surface r |0M8332
Show Search Director»
W Muggel OO
Angle Direction: foo & . .
10KI267 Erro* Modeling
Angle Tolerance: (4£(I'[| -
-P sfifts  a, *y-
Bandwidth (lags) [6TI—]|
Serrir/aoogfarrwT//Niances:
Lag Number
Vari ivarl “3 Size; }673.1 of Lag:: [I2
0.048332*Perte»ph«ca»139t0.181572«20HX051Z < Bat*. Ne*t> Finish Cancel

IxNua 3. AlQypaupa TNG NUITTAPAAAOKTIKOTNTAC TwV TIHWV Tou pH
ge €3AQn TNC TIEPIOXNG MEAETNC.

Geostdtistical Wizard: Step 5 of 5 - Cross Validation JLi *J
Chart
Predicted j Error | Standardized Error | QQPlot|

1.86
S 159 |
B 131 |
-~ - ~n -
—1103 e Jxeee e e - J .....
"1 0.76 * RO e o — N L *
. ° |
0.48 " {
0.21 .
0.21 0.48 0,76 1.03 1.31 1.50 1 86
Measured, 101
Regression function: 0.285“ x +5.072
Included T x TV = | Predicted 1
Root-Mean-Square 3243 Wes 21284 14125 5 52543
Average Standard Error 231
Mean Standardized: 0.001162 Yes 21313 1.3938 5 5.2648
Root-MeatvSquere Standardized: 1.112 Yes 21333 14183 6 43126 —f
Yes 21434 14389 55 50711
Samples- 102 of 102 Yes 21435 8468.1 52 8.7844
Yes 21441 13974 25 52389
-U 1 AT
Save Ooss:- Validation.. <Back | (| Finish | Cancel

ZxNua 4. EAeyxog TnG a&loTioTiag TOU ETUAEYUEVOUL TIPOTUTIOU PACEL
TWV TIPWV ToU pH ag €dA@N TNC TIEPIOXNG MEAETNC.

270 XAPTN 1 TTOU AKOAOUBEI ATIEIKOVIZETAI N XWPIKN TIOPOAAOKTIKOTNTO TNG TIUNC TOU
€00@IKoL pH. O&iva €daen TapouacialovTal TPo¢ T JUTIKI TIAELPA TOU XAPTN KOl

KOVTA OTnv TEPIoXN] TNC EugevoOToAng. Ta €da@IKA deiypota TTApouaidlouy aKOun
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IO PIKPEC TIMEC OTAV €ival KOVIA aTOUG TIPOTIodeC Tou Bouvol OBpug, OTIOL EKEI Ta
€dagn eival eAa@pwg EemAvpéva Kat £xouv uTtootei didBpwaon (Malkakis, et al. 2006).
1Olaitepn pEPIPVA TIPETIEL v AN@BEei oTnv TEploX] aUTH, €TC1 WOTE Ol OUVEXEIC
TIPOOONAKEC OAPPWVIOK®WY  AITTOCUATWY  OTIC KOAMEPYEIEC VO PNV TIPOKAAECOUV
TIEPAITEPW O&IVIOTN TWV €dAPWV Kal TUTIAEOV dIARpwan Toug (FKOAIa K.a., 2007).
AVOTOAIKA TNG TIEPIOXNG MEAETNG Ta €DAEN TIOPOULCIAloLY LPNAOTEPEC TIMEC pH pE
vynAoTEPN TNV TIPN 8,4,

210 XAPTN 2 OTIEIKOVICETAL N TIUA NG NAEKTIPIKAGC AYWYIHOTNTOG TWV €dAQIKWV
OEIYUATWY. ATIO T MEAETN TOL XAPTN OULTOU TIPOKUTITEI TO CUPTIEPACHO OTI TO 68%
TIEPITIOU TWV €XAPIKWY OEIYUATWY €XEl TIUI NAEKTPIKAG OywyluotnTag amd 2000
pd/cm €wg 3000 pd/am, To 22% Twv €dA@PIKWV OEYHATWY EXEl NAEKTPIKN
aywylpuoTnTa amd 1000 ud/cm €wg 2000 pd/cm, To 6% TwWV ESAPIKWVY JEYUATWY EXEL
NAEKTPIKN aywyIHoTNTa amé500 pd/ar €w¢ 1000 pd/cm Kol 10 4% TwV E00PIKGV
OEIYUATWVY EXEL TIUN NAEKTPIKIG AywYIHOTNTOG oo 123 pd/at €wg 500 pd/cm. Ol
VDWNAEC TIMEG TNG NAEKTPIKNC OYyWYIHOTNTOC, G OLVOLOCHO ME TIC LWNAEC TIMEG
NAEKTPIKNG AywylHOTNTAG €ival duUVaTO va €yKUPOVOUV KIVOUVOUG vaTpiwong Kal

oAdtwong otnv Tiepioxn (FCkoAla, 2006).

210 XAPTN 3 ATEIKOVIZETal N XWPIKA TIAPOAAAKTIKOTNTA TOU TT0C00TOU TNE OPYOVIKAG
ouciag. B&oel autol Ttapatnpeital Eva PIKPO TTI0G00TO ALENUEVNC OPYOVIKAG 0UTIOG
oT1a OUTIKA NG TEPIOXNAC EVW QAVOTOAIKA N OPYOVIKI Ouaia BpiokeTal ge PIKPO
TI000GCTO, XOPAKTINPIOTIKO OAWC OXEOWV TWV £d0@WV TNG KEVIPIKAC EANGdOC. ATIO TN
MEAETN TOL XAPTN AUTOU TIPOKUTITEI OTI TO 60% TWV EXAPIKWY OEIYUATWY TIEPIEXEI
opyavikn ouaia amd 0,9% £w¢ 1,9% Kal XapoKINpPidetal w¢ XaunAr, 1032% Twv
£00@IKWV JEIYUATWV TIEPIEXEI OPYAVIKI) ouaia amo 1,9% £w¢g 2,5% Kal xapaktnpietal
WG MEON KAl TO 8% TwV £dA@IKWV OEYUATWY TIEPIEXEI OPYAVIKI] ovaia amo 2,5% Ewg

5% Kol XOpoKTNpidetal wg pean.

210 XApPTN 4 aTIEIKOVIZETAl N XWPIKI TIOPOAAOKTIKOTNTA TOU TT0g0ocoToU tou CaCcCh.
1N voTia TIAEUPA TNG TIEPIOXNG TTOpaTNPEiTal HIKPO TTooootd CaCO3 evw TO TT0OCOCTO
oTadIaKA auéavetal TiPoC TO Poppd. ATIO T MEAETN TOL XAPTN AUTOU, TIPOKUTITEl OTI
T0 71% TWV €0AQIKWV OElYUATWY TIEPIEXEl ammo 0% €w¢ 2% CaCCE 1o 11% Ttwv

€00PIKWV OEIYMATWVY TIEPIEXEl aTtO 10% éw¢ 15% CaCC>3, to 10% Twv £00@IKWV
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OEIYUATWV TIEPIEXEL aTIO 2% £wg 5% CaCO03, T0 6% TwV £SAPIKWV JEIYUATWY TIEPIEXEL
atd 5% €w¢ 10% CaCo03 Kal To 2% Twv £0A@IKWVY JEIYUATWVY TIEPIEXEL OTIO 15% £wG
20% CaCo03

Ol VPWNAEC TIMEC TOU pH ToU XOPOKTNPEI(OUV TNV OVOTOAIKN TIEPIOXN TNCG MEAEING,
EVOEXOMUEVWC VO OPEIAOVTAl GE PAPYEC, YE LPNAG TTocoota MgCO03 (Mntalog, 1999).
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ANUKOVIBN TNG XWPIKAG <APOAAIAKTIKOTNTACG TOL As 34

N

*  bamplepointsfJat3.shp
B8881 almyrostowns

almyrostudyarea
A* 3+
ppb

0-3

3-6

£16-8
mO 12-15

—iMeten

1745 3490 6.980 10.470 13960

XAPTINC 5: ATIEIKOVION TNG XWPIKAG TIOPOANAKTIKOTNTAC TOL TPIGOEVOUG ApPTEVIKOU

Omwg gival eavepo, PeYAAEG TIMEG TPIOBEVOUC apaeVIKOU TtapouaidlovTal oTIC
TIEPIOXEC PE MEYAAEC TIMEC PH KaBw¢ Kail bPNnAd TTooooTd apyilou. MapAAAnAa, OTIC
TIEPIOXEC OTIOU TO TI0C0CTO TOU AVOPOKIKOU aoBeaTiou gival LPNAO, TTAPATNPOLVTAI

KOl UYNAEG CUYKEVTPWOEIC TPIoBEVOUC apTEVIKOU.
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ATIEIKOVION TNG XO>PIKNC TIOPOAAAOKTIKOTNTAC TOU As 5+

N

YTnépvnua

Samp lep ointsdata.slip

- n_r_

aimyro studyarea
As 5*
ppb

0-3

3-6

1 iMp.ters
0 1.737,5 3.475 6.950 10.425 13.900

XAPTNCg 6: ATIEIKOVION TNE XWPIKNE TIAPAAAOKTIKOTNTAC TOU TIEVTOGOEVOUG APTEVIKOU

ATIO TN PEAETN TOL TTOPATIAVW XAPTN TIPOKVTITEI OTI UTIAPXEI APVNTIKI CUCGXETION
METAEL TNC OLYKEVTPWONG TOU TIEVTOCGHEVOUCG OPTEVIKOU KAl TNG TIUNAG TOL £0A@IKOU
pH. MpdyuaTti, VWNAECG TIMEC TIEVTOGHEVOUC OPCEVIKOU TTOPATNPOUVTAL OTIC TIEPIOXEC

EKEIVEC TIOL €XOULV XOUNAN TIUn pH.
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ATIEIKOVION TNG XWPIKNG TIAPOAAAKTIKOTNTAG ToV As (DTPA)

Ymépvnua
Sampfepoinisdata,shp
aJmyrostewns
airriyrosnjdyaiea

As (DTPA)

ppm
0-0,05
0,05- 0,5
/'7 0,5-1
mmmmmmm-—mr ENEEEE iMeters
0 1.670 3.340 6.680 10.020 13.360

XAPTNCg 7: ATIEIKOVION TNC XWPIKNC TIOPAAAOKTIKOTNTAC TOU SIOBECIUOL OPOEVIKOU

H ouykévipwan Tou apoeVIKOL TIoU €ival dIaBECIUN TIPOG TA PUTA KAl EKXVAILETAl PE
1O d1dAvpa DTPA, @aiveTal va TTapoualiadel TIG LYNAOTEPEG TIMEC TNC a€ £0A@n O&Ival.
Eival yevika yvwoto OTI o€ O&IvEC CUVONKEC Papeéa PETOANO Kal TOEIKA OTOIXEia

yivovtal tepioocotepo PBlodiabéaiua (Aloway, 1995; Kabata-Kabata Pendias, 1992).
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ATIEIKOVIOT TNG XWPIKAC TIOPOAAAAKTIKOTNTAC TOU
As (Aqua regia)

SunpkpoLmJata.sfip

ahnjTostudyaxea
As (Aqua Regia)
ppm

0-0,5

1-2
mHi 2-3
mHi 34
S iMeters

0 1.680 3.360 6.720 10.080 13,440

XAPTNC 8: ATIEIKOVIOT TNG XWPIKNC TIOPAAAOKTIKOTNTOC TOU OAIKOU OPTEVIKOD

ATIO TN oUYKPION TWV XOPTWV 7 Kal 8, €ival @avepo TO yeyovoc OTI LTTAPXEL LWNAR
OeTIK] ouOXETIoN HETAEL NG dIOBECIUNG KOl OAIKNG CUYKEVIPWONG TOU OPCEVIKOD,
onAadn ta Plodlabeoiya Tood TOL OPGCEVIKOU Eival PEYOADTEPO OTIC TIEPITITWOEIC

EKEIVEG TIOU 1 OAIKI] CUYKEVTPWAT] TOU gival unAdTEPN.
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ATIEIKOVION TNEG XWPIKNAC TIOPOAAAKTIKOTNTAG TOU

Se (Aqua Regia)
N

Ymépvnua
- Samplepointsdata.shp
almyrostowns
almyrostudyarea

Se (Aqua Regia)
ppb

1-50

100-200
200 - 300

300 - 500
jMeters
1.765 3,530 7.060 10.590 14.120

XAPTNC 9: ATIEIKOVION TNG XWPIKNC TIAPOAAOKTIKOTNTOC TOU OAIKOU GEANVIOU
YWNAEC OUYKEVTIPWOEIC OAIKOU ogAnviou Ttapouaialovial Gt VOTIA KAl o1 OUTIKNA

TIAEUPA TNG TIEPIOXNC HEAETNG. H OTOPEr] TOU €VOEXOUEVWC VO O@EIAETAl OTN

YEWXNUEIO TNG TIEPIOXNG. AEV TIAPATNPEITAI CUGXETION PE TNV TIKI TOou €30@IKOL pH.
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ATIEIKOVION TNG XOIPIKI G TIOPAAAAKTIKOTNTAG
Tou Sb (Aqua regia)

Yijre(Orif|u<

Semy Irpoinlid ata.lhp
RRRR&d aJmynwtowiu

ahnyrostudyarea

Sb (aqua regia)

ppb

0 1.656 3.310 8.620 9.930 13.240

Xaptng 10: ATIEIKOVION TNG XWPIKNE TIOPAAAOKTIKOTNTAG TOU OAIKOU QVTILOVIOU

I31aiTeEPa LYPNAEC OUYKEVTIPWOEIG OAIKOU OVTIHOVIOU TIOPOTNPRONKov GTnV OVOTOAIKN)
TIAEUPA NG MEAETNC. H Omap€y TOu eVOEXOUEVWC O@EIAETAl OTIC EVTIOVEC
dpaCTNPIOTNTEC TOU EPYOCTACIOU ETIEEEPYATIOC METAAAELUATWY TIOU TNV TEAEUTAIO

OEKOETIO €XEI EYKATAOTABEI OTNV TIEPIOXT MEAETNC.
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ATIEIKOVION TNG XWPIKNG TIOPAAAAKTIKOTNTOC TOU
Te (Aqua Regia)
N

Vrimim
Sample pointsdata.shp
almyrostowns

almyroatudyarea

Te (Aqua Regia)

ppb
1-10

I 10-20
|§§ 30-40
HOI 40-50

Meter!
0 1,750 3.500 7.000 10,500 14 000

XA&ptNg 11: ATIEIKOVION TNE XWPIKNC TIOPAAAAKTIKOTNTOC TOU OAIKOU TEAAOUPIOL

MeyaAUTEPEG CUYKEVTPWOEIC OAIKOU TEAAOLPIOL TIAPOUCIACTNKAV OTIC IBIEC TIEPITIOU
TIEPIOXEG TIOU EUPAVIOTNKOV KAl Ol UPNAOTEPEC CUYKEVIPWOEIC OAIKOU geAnviov. H
TAUTOXPOVN TIOPOUCIia TOUG EVIGXUEL TNV KOIVH YEWXNMIKN TIpoéAeuar] Toug (Kabata-

kabata, Pendias, 1992).
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ATIEIKOVION TNG XWPIKAG TIAPAAANAKTIKOTNTAG TOU Ni (DTPA)
N

Y”)p Ip
Samplepointsdata.shp

almyrostowns

almyrostudyarea

Ni (DTPA)

—iMeters

0 1.725 3.450 6.900 10.350 13.800

XA&ptNg 12: ATEIKOVION TNE XWPIKNAC TIOPOAAAKTIKOTNTAC TOU SI0BECIUOU VIKEAIOU

Ol TINEG TOU OIOBECIUOL VIKEAIOL €ival OPKETA XOUNAOTEPEC QTGO QUTEC TIOU
TIAPOULOIAJOVTal G GAANEC TIEPIOXEC ME OVTIOTOIXEC YEWPYIKEG KAl PBIOPNXOAVIKEG

dpactnpidtnteg. Emiong, doev TOPOUCIACTNKE aV&non NG OIOBECINOTNTAC TOU

VIKEAIOL o€ oxéan He TO €dAQIKO pH.
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ATIEIKOVIOT TNG XWPIKIG TIOPOAAOKTIKOTNTOG
tou Ni (aqua regia)

Legend

Stamplepoiratsdata-shp

almyroitudyarea

Ni (Aqua regia)

ppm

0-10
10- 20
20 30

—_— i iMeters

0 1.695 3.390 6.780 10 170 13.560

Xaptng 13: ATEIKOVIOT NG XWPIKAG TIOPOAAOKTIKOTNTAC TOU OAIKOU VIKEAIOL

YWNAEC TIMEC OAIKOU VIKEAIOL TIOPOTNPEAONKOV OTN TIEPIOXI TIOU QAVAPEVOVTOV Va
UTIAPXOUV LWNAEC OUYKEVIPWOEIC BapEwV PETAAMWY, KOVTA OTOV OpUOo NG Zoup7ing,

OTIOU UTIAPXEL EVTOVN PBIOUNXOVIKI dpaoTnPEIoTNTa.
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ATIEIKOVION TN; XWPIKNG TTAPOAAAKTIKOTNTAC Tau Cr (DTPA)
N

Samplepointsdala. shp
| almyrostowns

almyrostudyarea

Cr (DTRfY)

ppm
51-75

75-85
| 8,5-10

| 10-142

LT L] AT T — e iMeters

0 1.725 3.450 6.900 10.350 13.800

Xaptng 14: ATEIKOVION TNG XWPIKNG TIAPOAAAKTIKOTNTOG TOU SI00ECIPOU XPWHIou

Ol CULYKEVIPWOEIC TOL OIOBECIUOL Xpwiou Ttapouaiddovtal oTn VOTIA TIEPIOX TNG
MEAETNG. Aev TopATNPNBONKE OUTE OTNV TIEPITITWAON AUTH T AVOUEVOUEVN OPVNTIKA
OUCXETION HE TNV TIMA TOL €0a@IKOL pH. X& TTAPAYOVIEC AVOPWTIOYEVEIC Kal Ol
£00(PIKOVC, EVOEXOUEVWC VO OPEIAOVTAL Ol AULENUEVEG CUYKEVIPWAEIC TOU dI0BETIOU
Xpolgiou. 't aUTO KAl Ol CUYKEVIPWOEIC @aivovTal UPNAOTEPEG aE €DAQIKA dEiypaTa

IOV YEITVIAOUV TOU EpYOoaTaaiov, Tapd TO yeEyovog OTI N TIUN TOL £da@IkoL pH eival

LYNAN.
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ATIEIKOVION TNC XWPIKAC TIOPOAAAAKTIKOTNTAG TOU

Cr (Aqua Regia)
N

Ymopvnua
- Samplepoirrtadats.shp

133881 aln‘iyrostowns
almyrostudyarea

Cr(Aqua Regia)

ppm
54-85

65-10
10-12
12-258

3Meter;
1.750 3.500 7000 10.500 14.000

Xaptng 15: ATIEIKOVION TNE XWPIKNAC TIOPOAAAAKTIKOTNTOG TOU OAIKOU XPwHiou

OTw¢ Kal oTNV TIEPITITWAON TNG CUYKEVIPWONG TOU OAIKOU VIKEAIOU KOl N OAIKN -
OUYKEVTPWOT TOU XPwHMiov eival pyeydAn otn votia TepIoX. AAAG Kal g€ OAn TNV
€KTOON NG TEPIOXNG MEAETNG Kal AVEEAPTNTA OTIO TNV TIUR Tou pH o1 TIUEG TOL
OAIKOU Xpwuiov gival unAéc. TOGo ol dpacTNPIOTNTEC TOU £PYOCTAGIOU OGO Kal Ol
aLENUEVEG TTOCOTNTEG AITTACUATWY TIOU XPNOCIYOTIOIOUVTAL OTIO TOUC TIOPAYwYOoUC TNG
TIEPIOXNC, EVOEXETAl VO OULVIEAOUV OTO LYNAA TIOOOCTA XPWMIOL OTNV TEPIOXN

MEAETNG.
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ATIEIKOVION NG XWPIKNAG TTapaAAaKTIKOTNTAC Cd (DTPA)

Legend
,Saj)">Jepoinis<ia
aJrnynwtowiw
aimyro*taiyarea

Cd (DTPA)

ppm

012 1
1 115

e ] iMeters
0 1625 3.250 6.500 9.750 13.000

Xaptng 16: ATIEIKOVION TNE XWPIKAG TIOPOAAAKTIKOTNTOC TOL JI0BECIUoU Kaduiou

H d1a0€01un Tpog Ta QUTA CUYKEVTPWAT TOUL KOJMIOU (TIou EKXULAIleTal PYE dIGALUA
DTPA) mtapouaidletal bPnAoTePN € O&IVa €dA@N (LYNAN OPVNTIK] CUCXETION HE TO
€00@IKO pH), aAAG Kal OTIG TIEPIOXEG OTIOL N €VTOVN dPACTNPIOTNTA TOL EPYOCTAGIOU

OAAQ KOl Ol YEWPYIKEG TIPAKTIKEG ETTIRAPUVOLVY TNV TIEPIOXN ME KADUIO.
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ATIEIKOVION TNG XWPIKNG TIOPOAAOKTIKOTNTAG TOU
Cd (Aqua regia)

Legend
Humptpointfdata.»hp
abnyirotowitf
abnyrostudyarea

Cd (aqua Regia)

ppm

wmmmmmmmmmmm - —wmmmmmmmmmmm \Meters
0 1.650  3.300 6.600 9.900 13 200

XAaptng 17: ATIEIKOVION TNE XWPIKAG TTOPOAAAKTIKOTNTOC TOL OAIKOU KOadUiou

YWNAEC OAIKOU OUYKEVIPWOEIC KOJWIOU TTapatnpolvIal OTO PEYOAUTEPO HEPOC NG
TIEPIOXNC MEAETNC, EETIEPVWVTAC OE TTOOOOTO 69% TA MEYICTO ETUTPETTA Oplo. H
TIAPOLCIa TOCO HEYAAWV OCUYKEVIPWOEWV KOOMIOL KaBIOTA avaykaia tn ouvexn
TIAPAKOAOUBNGCN TNC TIEPIOXNG MEAETNG OXETIKA HE TO €TTEdA TOL KOdUioL KABE

Xpovo.
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>1ov lMivaka 5 Tou akoAouBei TTapouaiddovial Ol CUVTEAECTEC TUOXETIONG HETAEL
(PUOIKOXNMIKWV TIAPAPETPWY KOl TWV OTOIXEIWV TNG MEAETNC.

2TOV TIVOKO OUTO QAIVETOL TO €TITMEDO ONUOVTIKOTNTOC KOl Ol TIEPITITWOEIC EKEIVEC
TIOU OEV TIOPOUVCIACTNKE OTATIOTIKA CNUOVTIKI] CUCOXETION METOEY TwWV OTOIXEIWV TNG

MEAETNG.

Mivakag 5. ZUVTEAECTEC CUCXETIONC METOEY PUOIKOXNMIKWY TIOPAPETPWVY KAl TWV
OTOIXEIWV TNG HEAETNG

pH HAeKTPIKN Opyavikn ApyIAog

Aywylgotnta Ouacia

As J+ 0.657* 0.657* 0.552 0.497*
As N -0.527** -0.657* 0.447 0.477*
AS dtpa -0,523* 0,523* 0,522* 0,566*
Aqua Regia -0,355*  0,766* 0,526* 0,233
Se Agua Regia 0,555 0,236 0,444 0,555*
Sb Agua Regia 0.577* 0.565 0.778** 0.354*
Te AquaRegia 0.567* 0.656* 0.522* 0.456
Ai DTPA 0,255 0,366* 0,548* 0,425
NI Agua Regia 0,444* 0,466* 0,452* 0,552*
Cr dtpa 0,233* 0,412* 0,455* 0,523*
Cr Aqua Regia 0,555 0,456 0,258 0,145
Cd dtpa 0,778** 0,456* 0,236* 0,455
Cd Aqua Regia 0,236* 0,236* 0,555* 0,547~

** 3 nNUaVTIKI cuoxéton oto emimedo 0,01 (2-tailed),
* YNUOVTIKA ouoXEtion ato eminedo 0,05 (2-tailed)
MZ: Mn onUavTIKI CUOXETION

Ioxupr] OUOXETION TIOPOUCIACTNKE O OAEC TIC TIEPITITWOEIC METAED TwWV
OlOBECINWY  OUYKEVIPWOEWY TWV  HETOAAKWY  OTOIXEIWV KOl  TWV  OAIKWV
OUYKEVTIPWOEWV aUTWV. 'ETOl OTnNV TEPITITWON TOU SIOBECIMOL KOl OAKOU VIKEAIOU 0
OUVTEAECTI] cuoxEtiong rrav 0,588*, evw Ol AVTIOTOIXO0l CUVTEAECTEG TNV TIEPITITWON

TOUL XpwHiov Kal Kaduiov Atav avtiotoixa 0,542* kai 0,633**.
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2NV TIEPITTTWON TOUL METOANOEIOOUG As Ogv TAPOTNPNONKE OTATICTIKA
ONUAVTIKA OUCXETION METAED TNC JIOBECIUNG KAl OAIKNC CUYKEVIPWAONG AUTOU, EVQ
avTiBeTa TTapaATNPENONKE LWNAN CUOXETION METAED TOUL TIEVIOOBOEVOUC OPOEVIKOU KOl
NG SIOBECIUNG CUYKEVTPWAONC OAAA KOl TNG OAIKNG, KABWC Ol CUVTEAECTEC CUOXETIONC

ntav 0,623* kai 0,599*, avtioToixa.

‘OANeC Ol OAIKEC OUYKEVIPWOEIC TWV HETOAAOEIdWV CULOXETIOTNKAV HETAED

TOUG, OAAG OXI OTATIOTIKA oNUAVTIKA oUTe ot emimedo 0,05 ovte oe emimedo 0,01.

AVTIOETO, OTOTIOTIKA ONUOVTIKI CUCOXETION TIAPATNPNONKE PETAED OAWV TWV
OIOBECIPWY GUYKEVTPWOEWV TwV HETOAAIKWY atoixeiwv (Ni, Cr kat Cd) kabwg eTiong
KOl HETOED TWV OAIKWV GUYKEVIPWOEWV TWV HETAAAWVY PETAEL TOUG. YYNAN OpvNnTIKN
OUOXETION TIOPATNPNONKE PMETAEL TNC JIABECIUNG GUYKEVTPWAONC TOL KAdWiou Kal Tou
€00@IKOU pH JdIkaloAoywvTag HPE TOV TPOTIO aUTO TNV LWNAR JIOBECIUOTNTA TOU
OTOIXEIOL AUVTOU GXEDOV OE OAN TNV TIEPIOXN MEAETNG, 1BlaiTEPO OE O€ eKEiva TAl £dGQN

IOV €ixav XaunAd pH.
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KE®D®AANAIO 4°
JuuTIEPACUOTA

YWNAEG OUYKEVIPWOEIC OAIKOU KadUiou Tapatnpriénkav oT1o PeyOAUTEPO
MEPOC TNG TIEPIOXNC MEAETNG, EETIEPVWVIAC GE TIOCOCTO 69% TO PEYIOTO ETUTPETITA
opla. H mopoucia 1000 PEYAAWY CULUYKEVIPWOEWY KOJMIOU KOABIOTA avaykaio Tn
CLVEXN TIAPOKOAOUONON TNG TIEPIOXNG MEAETNG OXETIKA HE TO ETMEdA TOU KOdUIOU
KABE Xpovo.

YWNAEC OAIKEG CUYKEVIPWOEIC XPWHIOL TTapaTnPrOnKav eTtiong e OAN axedov
TNV TIEPIOXN MEAEING, ME TIC MEYOAUTEPEC TIMEC va Ttapoucoldlovial oe edA@IKA
deiyuata 10U [BpioKovial KOVIA OTO €PYOCTACIO ETIEEEPYATiOC METAAAWY NG
TIEPIOXNG.

H pumavon amd Ta OTOIXEId OPOEVIKO, CEANVIO, QAVTIMOVIO KAl TEAAOUPIO
Bpioketal oe xaunAotepa emimeda pe Paon ™ OBV PiAloypagia Kal o@eiletal
TOAVWE OTN YEWAOYIO TwV €A@YV TNG TIEPIOXNE Kl AlYOTEPO OE OVOPWTIOYEVEIC
OpaCTNPIOTNTEC.

Mapatnpnénke vPnAn cLoXETION PETAED TOU TIEVTAGOEVOUC OPTEVIKOU Kal NG
Ol00ETIUNG aAAG KOl TNG OAIKAC CLYKEVTPWONC auToL. YWNANR apvnTIK] CUOXETION
TIOPOTNPENONKE PETAEL TNC SIOBECIUNG CUYKEVIPWANG TOU KAJHIOU KAl TOL £dA@IKOU
pH JIKaloAOYWVTAG HE TOV TPOTIO AUTO TNV LYWNAN JIOBECIPOTNTA TOU CTOIXEIOL AUTOU
oxedOv oe OAn TNV TIEPIOXN MEAETNC, IOlaITEPO OE O eKeiva Ta €dAEn ToU eixav
XOUNAG pH. loxupr] GUOXETION TIOPOUGCIACTNKE O OAEC TIC TIEPITITWOEIC PETOEY TWV
OlOBECIUWY  CUYKEVIPWOEWY TWV  METOANKWV  OTOIXEIWV KAl  TwWV  OAIKWV
OUYKEVTPWOEWV OUTWV.

ACQOAWC PEVOUV TIOANG EPWTNUATO TIOU TIPETIEL VA ATIOVINOOUY Kol TIOAAG
OKOUN TIOU TIPETIEL VO YIVOUV TIPOKEIUEVOU VO TIPOKOWOUV TEAIKA CUUTIEPACUOTO
OXETIKA pe TN pUTIAVOT aTto BOpEa PETAAAD HETOAAOEION KOl AUETOAANQ G€ €0AQN OTNV
TEPIOX] MEAETNCG. Ta dedopéva waTOCO €XOULV TN SLVATOTNTA VO AVAVEWVOVTAI
ouveXwG, vyiati n Paon doedopévwy TIoL €xel dnuioupynBei eivalr duvatd va
EUTTAOUTICETAI OUVEXWC HE VEQ CTOIXEIO.

NEeg Kal i0wC TIUKVOTEPEC JEIYUOTOANWIEG, O TAKTA XPOVIKA dlootiuata, 8a
MTTIOPOUCOY CLVEXWC VO ETTAANBEVOLY 1N KOAUTEPO, VA OI0OPBWVOUY TOUC UTTAPXOVTIEG

Pn@IoKoug XApTEC.
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