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, AH TQN OPYKTOAOITKQN KOKKOMETPIKQN KAI TEQXHMIKON
XAPAKTHPIETIKQN-AEATAIKON AIIOOELZEQN
LTH LYTKENTPQIH ¥ CS £TO IZHMA'
I. MAPTAPITHE'

o IYNOWH

T10 napGv GoBEO EMLYELQE(TAL Pitt AVATXGTNOT TWY TAOUYGVIOY KOV EMBEOTV oV Tospdenoy Tou 7 Cs
@ hjpara. Atepevvdrar 1 guayétian e npooedgnons tov " Cs fe Ta ogURTOMOYIHG, HOKKORETOLRG H(tt
WMHG YaparmEoTrd TV Knpdtov.

Emumhéov nagovodlovia véa atougeic yio m duninavon mg evepydmag tov padiovouxidiov oe aygom
| TOQATAVE YAQAKTNOLOTIXA, OTNE AUTE TROXUTTOUY atd Tr) MEAETY) TwY SeATai e oo Ge wy TOU TOTCpROw

Bov (Appoarinds xdhmog).

To ovpnepdopate ™ EpEvvac eival 1 WoyuEY cuoyétion me ouyrévipwone Tov V'Cs we ™ Aemréronxn
10v 1hjpatog, xafg ®ou e 10 1ocooTd Tov thhiny. H gbivovoa og1pd cuoyénomg tov V'Cs pe wa togootd

ABSTRACT

This parer provides a review of the factors governing "'Cs sorption in sediments. We have specially focused
in the correlation between sorption and the sedimentological mineralogical and geochemical characteristics of
the sediments.

" Literature conclusions in experimental as well as field studies on V’Cs sorption is that "’Cs is strongly corre-
lated with the < 20pm fraction of the sediment as well as illite content. Other clay minerals such as smectite,
[-nhtﬂinite and chlorite sorb '"Cs in a lesser degree. Furthermore organic material and Fe-Mn hydroxides, act like
sorptive surfaces.

Our data on '"'Cs activity variation based on field studies from deltaic deposits (Arachthos delta, Amvrakikos
gulf, Greece)is also discussed.
~ The results of this studies confirm the above mentioned, since "'Cs activity is strongly correlated with the
‘clay fraction and the illite content,while a lesser correlation is indicated for total organic carbon Fe and Mn
content of the sediments.

AEEEIE KAEIAIA: '"Cs, apyuund opuxtd , Aufoonixcs xéhrog, d€hta Apayfou, dopog Korpaivig
KEY WORDS: “'Cs, clay minerals, Amvrakikos gulf, Arachthos delta,Copraina bay, Greece.

L EIEAINQI'H

H npocpsgmom tov V'Cs ae {0jpata »a edagm avdayetar omy abknienidoaon petali pevanig (veed Ty
AoV, Bakaoove vepa) kat OTEQENS @S (EMGKIVELES QOYIMHEY OQURTUIV, 00 Yavirig UANS, okewdiwv Fe-Mn
#Aa). O unpraviopds mg mpoopdgmoms 1dvtmy yevird, Paolletal o duvdpelg poprasns (van der Waals), »au
niexrpootanxic €AEng (Wicker and Schultz, 1982).

Q¢ PéTpo TS TAONE TPOTOAENONS TWY DUDIOVOURMIWY OF OTEQEES EMQAVELES €3EL ELOWYDEL O TUVIEAEOTIC
auyrévipmome Kd mov opiletal mg o Méyos mg evepydmrtag £vog padiovourhidion omy OTeQed (dom, mpog my
EVEQYGTITEL 0T} QEVOTI (PAOT):

Kd = ALAQ ovvreheonis xaravopnis Kd vrodnhover my enitevEn puds Looppomiag ®ard Ty petaxivnon
£vig guﬁtovmﬂtﬁiw RETEY pEVOTIE ®atl OTEQEAC damg oy povada tov ypdvov. H wooppomia avt] xa ev
16A€1 0 BaBude mpoopdgnone, Eaptdra and mhibog mapaydvimy HETAEU TwY 00imy, 1) ¥MIEIL el 0pUKTOAOYi

* CONTRIBUTION OF MINERALOGICAL SEDIME]"{'IéO];.O(j[CAL '.f\ND GEOCHEMICAL (.'HA%ACTERISTICS OF DELTAIC
DEPOSITS IN THE "'Cs sSEDRAQEKABBMAIKN, 1980ppacTog” - Turua MewAoyiag. A.M.O.
L IMeviwe Abnvv, Epyaoniow Aoyawpetpicsg, LEY, EKE®E “Anpdzprog”. Ayia [Mopaozewm), 15310 Abjva
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mmcpuvuwv TQOOQOYNONG, TG PUOLAE LUPEHTQLOTHAL TMV OOPATSIWY TOU AETOLRYOUY 1T EMPAVELES
TROoAGENIMS (duapetpot bpandioy, tppce copaudioy uw& povada patag, ouvolu] ETUPAVELE, OAY
POQTIO i ZETVOT TOU PORTION, #.0.X.): b
[, w; Emmhéovipt RETAPOAES O CUYAEVTONON EVOC padovovxMdiov om gevom gdon emmepedtovy tov K
¢ patd avrigroopa avdhoyo tpéno (Duursma, 1976).

Fy O paduog mooopedenone toi s eEaotdral emiong amd TS GUOLOYMUIHES IBWGTNTES, TIC YTIHES HETATQOTES
ROLTY @K Oy ZENTOmOoT) Tou pddlovouxidioy (Zheleznyak et al. 1992; Konoplev et al. 1992). Tlepattépn
padLevERYOC dudomaon odnyel omy ainam twy cwpandioy Tov feioxovial O ETaq] KE ™) QEVOTY pdon,
avEavovide Tig eedtes Tow-gadiavewdudiov rov ewodyetar oM pevon| gaom péow didyuang (Konoplev et
al. \qeen. "

; O igyaviopse mpevedgrams b "Cs eival watd »0ohGyo wd daduaoio avrakhaynic pETast Wviov,
®owoe I odTEeo Balid etk tev wotdnmy tov (Duursma and Eisma 1973; Wicker and Schultz, 1982). O
dpogduvartavTakkayierandviov CEC (cationexchangecapacity ), TEQLYOAQEL TV CRETUAN 1RAVETITA TOY
CTEQEWV ETLPUVE LY VI TPOTOOPOUY XUt VUL ALITROUY RUTLOVTO ®arl ex@oaleTa o meq/100g.

O dpog avrikabortd morkes popfs (we mo douog) Tov ouvteieon ouyxrévipwong Kd dtav mpdzeital va
AEQUYOEMPOVIE TO Pyeeviopd ™ teocpdgnons. H wovioaviahiay] eEagtdron ane T ouyxEvtpmar), 10 gootio Tov
wovrmy %A1 H woyie aviehhaynis HeTaEl HEQLAMY ROy 1vTwy (Rard @iivouca OELod) TEQLYOAGETL e

H > Sr>Ra> Ca > Mg > Cs > Rb > K> NH_ > Na > Li (Wicker and Schultz, 1982).

QOoTé00 auTh 1 YEVIXKT] OELRG duvatdy v HIHTadoeTaL Srme dniuvory TEpapaTikda dedopdva (Staunton
and Roubaud 1997; Eberl 1980) nou agopoty otov pnyaviops mpoapognon ' Cs otov tiim =i povipogthovi),
aviiotorga: Cs > K > Na > Ca wan Cs >» K > Ca > Na.

O wpyaviopds mg mpoopdgmane tov 'Cs oe otepefs EMQAveles Exel eremBel xupine Yid g apylhoug
®atL Eyorv mpotabs{ Dagopa HOVIEAL IOV EXOUV TROHNPEL TOTO CITG TELOUHOTIHG GTOTEAEGUATH 000 #ou and
EREVVES (PUOLROU TTEdIOU.

O TEPLOGGTEPOL EQEVVITES ONHEQC DEYOVTL pitt LWoyUROTEEY TEoopOyMan tou 'Cs aTOUS NUONUOVYLES
(7o el TOV WAAITY), OF OYEO] HE GAAC QYLALXG OQURTIL.

O BE0ELS ERAERTIRIIS TIROTEAYM NS TOL LT fpiorovion ong Thdyes €d0eg Ty emute dwy guikiwong (frayed
edge sites) nat agopotv 1o 1% tov ohxzott CEC (Poinssot et al. 1999; Comans and Hockley 1992; Brouwer et al.
1983). Ou BéoELg Twv EMUPAVELDV TV EMITESWY PuALwONG (planar sites) €govy ougug HPOTERD duvaLKd
mpoupdEmMuN g 600 agood 10 'Cs (Staunton and Roubaud 1997). Eniong newapanxd anoteréopata( Tamura
and Jacobs 1960 ; Eberl 1980) Seixvory myv eSijc gbivovua fviaom mpocpdgmons tov 'V'Cs o Sidpopa apyihued
0QUATA LAATE > ®aohviTg > povipopriovimng > mixed layer protioy/Beppurouiin,

To "'Cs epgaviter yevika Hemzy cuayEtion e ) AEaTonoxan qaon tov Wijpatog (d < 20 pm), xabug
EMLONG PE TA QPYLALAG 0pUXTA (€101 TOV (AA(TN),TO TOOOOTO 00YAVIRNG VANG XUl TN CUYREVIDWON
{udposuotedimv Fe-Mn (Rank et al. 1987; Amano et al. 1999; Yasuda et al. 1995; Barnes et al. 1987).

[Mpérel va toviatel 6Tt 10 10000td 'Cs MOV TEOCQOQPETAL OTIS ATV ENUPAVELES VIOKELTaL OF pia
OuadLr ol expOgNoNs, OLaYUONG - EXUVAdIGALONG ®al EXAVATQROTRGENONC OF £XT0an Tov xaboplletut und T
OQUHTOYTULKA LUQURTNOLOTIAG KOL TIS @UAKOENIIKES TUQUUETPOUS TOV TLOTHRUTOC dmwg Bepuoxpaoia,
akardmra, pH, wi. (Hilton et al. 1993; Meil and Worman 1996; Smith and Comans 1996).

To anotehéopata me g pug €QEUVAL, T OO UEOPOTV UTT) CVOYETLOM TN evepyottag tou Cs pe 1a
ORUKTOYNHLRA - HOXKOPETOLRG Y OpUXTOLOTIRGE DEATOL RO GmOOEGEWY TOU moTapon ApuayBov, ovyrpivovial pe
me dteBvors Bifhoypapiac.

2. YAIKA KAI ME®GOAOI

[Moaypatomouinxay derypatolmpies emgavelaxuy Inpdroy (0-5em) and my mepoy Tov dppov
Konpaivz-déhta ApagBov. Ot detyparohpies €yivay 1o Suomua rahoxraiol - ghvdnmoeo 1999 xal xalumray
pic mepuoy 20km’, O xaboplopds tov atiypatog gywve pe goento dagopud GPS. To fabog vepot (max =
45m) peteritnze pe fuddpetpo mg Navytronic. H meprop] €oevvac napovaidletan ota oyjuata 1 o 2.

Tuvohra avaiitnrav 24 decypata (WLipatos (oo delypa). Mpaypatomonjnray wnputokoyixés,
0QURTOAOYHES (TepUHRaIIETOlC axTiviay -X), YEQYWHES (QUOPCTOQWTORETOU (ATIVIOY -X) AVCIAUOELS KOl
aVIAVOELS PUONATOOROTIAG - Y. Entiomg petpntnze 1o mogooto okixot opyavizon avipaxa (pEBodog Gaudette
et al. 1974). Avahvnxd €ywvay o €Eqg avaivoes:

Y] ®Oo®Ivon Y1d TO SagwOLOpRG NG Gpuon (>63um) are my thudgytho (<63um).

To xhdopa <63um avarifnxe pe Sedigraph 5100. Ta amoteie Gpate LTOdELXVIOLY TOE(L EVPUTEQES TEPLOYES
Grov xuplapyoty avriotHNeIakn BiRNe8Nka Qeopaorog tm THINEEN EWAMAGATER.Tr o0y e c e fdom ™ ndon
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Sy TEOOSLOpLovTar we £ETS: (o My axtoypapp) fwg ™y wofath twy Sm (125-300 pum), and 3
20m (8-125 ) a0 20608 45m;(2-8 pm).

midltum (CEOPATOPOTONETOILOS EYIVE e pE To ovomua Philips PW-2400, Si6dov 3 KWRh xa avigvevni
¥, vig enizedo aEromartiag uéronong 95%, ngoovguialel orabegés andrlong yia To pev oidngo *
l"‘ 10.0¢ noryydvio .3 .8ppm.
elc Fes Ma mapovaalovv-avriotoue.ovykevipnoeic 0.8 - 7% xau 200-800ppm. Ot vymhdregeg
Emwaenc ayetiCovia pe ta Aerronoxxa ijpata v fafiep@v onpeioy g Aexdvne.
O ayardde GopaTooxeniag 1 eyway pe avigvevn] HpGe oyetunic anddoang 20% wg mpog aviyveuty
Nﬁl 33 (inch) Fa dtaxoimn] ieavdmra 2.0 KeV ot 1.33 MeV,, To otanouxé ogahua 1ov petofjoewy (10)
: ms T4EnC Tov 18%0H evegyomra tov "'Cs rupaiveta, pfta@u I wen 2205 Bg/kg nié g appoug »at g
il ovrioTaLyd.
| VahuoELS 0pyavikot avBpaxa €yivay ue Ty wEBodo Gaudette (o‘éﬁiﬁmm] ™mg ogyavixig vhng pe K Cr,0,
. O opyavinds avOpanag eppaviter tipnég (.2-2.6%. Mapampeeital avEnan mg ouyxEVIpwong ota mo
GROUHC DECYUOTA TOU LOUCTOS,
O1 avakioerg nepdhaopuetoiug Eywvay pe RIGAKU D/MAX B SYSTEM, pe auyvia CU_ 40 KV, 20 mA
(1L HOVOYpWRATOR yoagiT). Ot ouvihixeg Tg RETENONES Ay, THUNTH TEQLOTROGS YwviopueTpon [ °/min oto
didompua 2-50° 260, Tud Ty NUTOo0TLR ava-AvoT) TwyY 0QUXTWY QAoEwy yonauononjinxre n pédodog RIR
t and Bish 1989).
T TOCOaTH TOU LAALTY), OUERTITY ROl ROV + YAwoim), Eivon avriomoya 3-45%, 2-8% wa 2-18%. Bdoel
OV TWY TOOOOTOY RUTUTAEVAOTIHAY OL FAPTES HOTUVOUNE TWV OQUHTMV OL OTOIDL THOOVOUAELovTan oo i 3.

AIIOTEAEEMATA - EYZHTHIH

Ta (Wbjpata g derypatornyiag avijrovy wg ETL TO TAEIOTOV 0TV RaTNyopLla Twv thuapyikiov, Ta
TOTEAEOUATOL TV XOAROUETOLAUY avalioEwy €de15av dn oe Bty 20-30 m 1 péon i) TV TO00aTOV Guuio,
hog, ay(hov, avTIIROOMITEVETOL and Ty axorovbic: 10%, 50%, 40%. Zta fady 30-45 m autd ta TocooTd
yivovraw avriotovga: 1%, 44%, 55%. I0jpatae g »am)yooias AETTS-REONS GRIOT RUAUITOUY TEPUPEDELURE
Aexdyvn Tov dppov Kompaivne-Adita ApayBou £mg v wofaby tov 5 m pe avii-otorya nocoota 60%, 30%,
0%. H petpovpevn evepydmna tov "VCs (péom ] yiud ng npouvagepbe(osg meployfe avriotowya, 6.2, 14.4
wn 1 Bg/kg), oyetiletal ue myv woxzopetpua) Surfabon. O héyog e woyupdtepng mpoopogmang tov 'Cs ota
Aeonoxna Cnipara, eival Omme tpoavagEpOnxe, 1] HEYOANTERT EMUPAVELR TOU QYTLTQOTMITEVOUY UUTA.
Evdewnxeéc ipdc emepavelas avagépoviay (Wicker and Schultz 1982) yud myv xovdo1j o, hemmr Gupo, i
#a Goyiho, avriotorya 23, 91, 454 xon 8 x 10 “em’/g. Avnj n oxfon mpoopogntuiic wavemtag tou Cs nat
HORAOPETOLAIV YOQOXTNOUITIAMDY OVTAVOXAGTUL QL OTO OUYVTEAETTH quoyéniong (correlation coefficient juetasi
TS EVEQYOTTAS #atL Tov pEcoL peyeboug wowawy M, (r = 0.75).

H aviivon mepiihaoue tolag axtivory -X avedsIEe g ®UpLES PACELS GOYIAAMY DQUATUIIY TU OQUARTA LAAITNS,
OpexTiTe, ®eohvime + xhwoite. Q¢ dlayvwonxég avaxrhdoels (20) yonowomonjtmxzay avriotorya ot 8.89,
19.7, 6.24. H avdhvon 1ov 0ARov delypatog twv wpdtoy Sev eTTUYXavEL TOV Oagn) SIayoOuapis Tov Qacemy
RAOMVITN-¢hEIT) ®ow auTog Elval 0 AGYOS YUl TOV OMOIo Tig ESETALOVIE WS piypCL.

Ta amote A€ opate ™5 NUITOo0TIXS opurTOAOYLAS avitivong RIR napovomalovial pe m noogr| yuotuy
RATAVONS LAY, OREXTITY RO Raohavitn + yAwoit) oto Eyjua 3, TTapammpoipe GTL 1 Emxparovon (aon gival
01AAimg (3-45% ). axokovbe( o xao-hivimng + yhwoimg (2-18%) o 0 opertitng (< 2% €wg 8% ). H emnpdmon
10U LAATTY) EvavTl Tomv dhhuv grioewy ratiotatar oagnis ota (Gijpata tov rgo-Afhta (fabdog vepor > 20m). O
OWTERE OTEL ovoyftione petald  mg ouyxéviomamns tou YOS xal TwY TOO0OTHY TV apYIARNY OQURTUY
FOOEHVPAV VLG TOV LAATY, GUERTITY, ®aolviTn + ghooim aviiotora 0.72, 0.66 za 0.63. Qotdoo 1o yeyovog 6t
1} MUTOCOTIXT] OOVRTOAOYIXY] Gavaivon & pgaviCer £va a@ahpa @ 10%, o8 ouvdUAONG 1E TO YEYOVOS OTL OL TiLég
TV TOOOUTEVS GUVIEAECTWY TUOYETIONS AGOOVCALOUY dlagopés emione mg TiEng tov L09%, dev emTpenel ™y
EEQYOYY] COQUANY CUITEQUONATMY (GO0 PORIL TO T3E-Tixd fubud ovoyétong tov peyebuv. H ghivoroa oelpd
TV TUUDV TWY TUVTELE OTHY CUOYETIANE YLd TOUS LAAITY), OPERTITY, RaohviTy + ¥hwpltn, el0dyel £vay mpofiin-
PoTOopG dedopEvou OTL avTh 1] TUEaTieNon POIOXETML O UV LE TELRMUOTIRG WIOTEAETpOTO Ghiuny
gpevviiv(Tamura and Jacobs 1960 ; Eberl 1980). Na v empe-Paimon me woyvodteons ovoyxénong ¥ Cs-1hhim
ROLTE (Tl TEQUITEQM EQEVVL (TTOCO-TIXT] AVAALON TOU apyLAXoU #AGopatos). ‘Ommg 1dn avagépnxe 1 oy
avm) mpémer v avalnmOel omy exkextiany mpoopdgnon tov Cs ot mhayies €dpeg Twv eMIESHV gUikhmong
100 AT (Staunton and Roubaud 1997; Eberl, 1980). Eniong n avuxatd-otaom tov K (otogeio o agbovia
otov thkitn ) and 1o Cs™ 0dnyel 08 epmhovTops tov kit pe to otouyelo Cs* (Poinssot et al. 1999; Comans and
Hockley 1992). TTaodpotr WiRpiariBIBNOBHKNAI 'OES@OAETOL - TR0 FEWADYiag] AAI@T] OTa £0CQ) YEMDYLIHIE
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Zyrjua I: Feoloyixos ydemng opuov Kompaivys-Afira Apayfov
Figure I: Geological map of Copraina bay-Aracthos delta
~ Didoyne (fysch) V' Aedraixés amobéoeis (Deltaic deposits)
+ Zrabuoi deryuarodnyias (Sampling stations)
- 20 - loofabeis xaumiles (Isobath lines)

Zyrina 2: Xdorne s EAAddag (ue to fédog onueiaverar n mepioyy €pevvag).
Wigreics BipMepinlioesestereeram g Teaxeyidt camRlo.
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Zyrjpa 3: Xdgres xaravounc mo000Tov Tov a@yiAIXgy oguATGOV

Figure 3: Maps of clay minerals distribution

yorions (Cremers et al. 1989) »ou emopévwg wal ota edagn mg aedadag me Aptag. Qg ovvenaxdiovbo 1
PETUPOQCE CWPATIOLUKOT VALKOT TwY edaguiv g edud-dag Aptag péow g porjs Tov Apaybov omy peiembeioa
Bakdooa nepoyr, 5 autiag aunic Mg AVTIIXOTAOTHONS, AVOREVETAL YO £XEL UG CTOTEAEOUN TOV E£UTAOVTLONO

tov ifnpdtwy oe Cs' »at mv aiknon me ovyxévipmang tov YCs,

‘Ooo agopd ™y oxgan mg evepydmrag tov VCs pe g ovyxevipwoets Fe na Mn  twv inpdrov, ot
OUWTEAEOTEG ouoyEnong elval avtiotowa 0.45 »ai 0.15. H pébo-dog ehayiotwv tetpayuivoy EdetEe 611 0L GoLoTEC

HUPTUAES GVTLDOOWITE WHGItKBIBMOBHRHOt Sppaoioe” P Tiipd [EwAeyids 0m. @)ws €xet 1jdn emonpaviel
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Dtafpog B&®og¢ m| Iz | Il% [é+ch%| sm% [ Fet | Mn% [c.org%[ CsBg/kg
1 5 T22f23leys | 2.6 4.68|0.0617| 1.38 6.4

tl 2 10 8.28] 43| 17 |5.4|6.33[|0.0477| 1.11 7.9

{ 3 i L () 9. La| B2 P16 FP0u2= BLS53|0.0713[ 0.96 18.5
q P 1.89] 2.5 2 0" [1.28]0.0711( 0.25 0.2
5 2 4.24] 6 3,41 0 |2.03)0.0717] 0.19 0.9
6 10 7920103 f4.4]5.38[0.0497] 1.35 11.2
] 30 9.13[7.4[17.1[%5.2] 6.44 |0.0711[ 1.28 2955
B.= 4 20 eL1z(@s7[1a.6] 7 | edD1 |0.0548[ 1.62 21.8
Eg 10 8.57]|45.8[16.4| 5.6 606 [0.0562] 0.93 16.2
10 5 3.82(4.21 2.1 0 [0.87|0.0201| 0.27 1.2
11 10 5.43( 11 | 3.8 |2.7]2.08|0.0309| 0.48 5.4
12 20 9.52| 26 18 | 8.4|5.72)0.0532| 1.19 21.7
13 30 10.2| 36 |12.2]7.1| 6.8 |0.0788| 0.86 14.9
14 40 9.43[30.7[11.8|10.2| 6.73 |0.0835| 0,77 10.2
15 30 9.97| 31 13 [8.4]6.69(0.0755( 0.77 11.5
16 40 9.4 [35.1(13.5]7.1]5.57 |[0.0706] 1.03 14.8
17 20 9.63] 40 [ 8.8 | 7.6 6.6 |0.0452| 1.25 13.9
18 10 6.43] 7.2 5 4.83.81|0.0473] 2.59 3
19 5 8.63[29.3] 5.8 [5.1]5.41 |0.0446| 0.76 18.6
20 40 9.51|26.8[/12.4[9.1] 6.81 |0.0814| 0.67 9.3
21 30 10.3| 38 [12.4[8.2]6.91 [0.0747] 0.76 14.5
22 20 8.52(15.4] 7.7 6 |4.79[0.0468] 1,14 16.5
23 10 4 [5.7] 3.7 13.23[1.34]0.0267| 0.6 2
24 5 2.75] 5 3.5 0 | 0.87[0.0229| 0.39 Tl

Zoyrjua 4: Anoreiéouara rov avalvocwv. = dAing, sm= ousxrityg, k+ch= xaelvityg+ylooitys
Figure 4: Results of analyses. H= illite, sm= smectite, k+ch= kaolinite +chlorite

(Rank et al. 1987; Barnes et al. 1987) 1a (vdpo&uv)-0Eeidia Fe not Mn Aettovpyotiv wg em@d-veLEg Tpoopognong
tov "Cs. H mapovoa pehém) dev eXextdbnxe 0TOV UTOAOYLONG TV OUYREVIDWOEWMY QUTHY TV 0EEdiwY,
FZONOLUOTTOLWVTAS TS OUYREVIRUoELS Fe ko Mn we dvvnuxotic deiuteg avray. H vndBeorn du ta avaiubévia
Oerypare Whjnarog Peioxo-vial eviog o5wot TeQIPAIOVIOS - ®al ETOUEVWS OL avapevipeves paoels Fe wau
Mn avturposwste Bovia ®uplwg (td 0SEDLE ATV - EVIOLVETAL GO TU ATOTELE OWCLTE TOV VAAIOE WY 0QYayIirod
avBpana. Zvyrexpuéva ot peTondeloes TinEg opyavirot avBpaxa (0.2-2.6%), feiorovial evidg Tou
TOOTEVORE VO PAOUCTOS TLHWY LAQUATNELOTLXOU Yt oEad nepifdaihovia (Duursma 1976). Qotéoo n aobeviig
ovoygrion petadt Vs war Mn, g1odyel Evay 1poflnuationd 600 agopd my 0 1j avoSu watdotao tou
nepifdihoviog peiémz. To Mn we md evaiodnto ano o Fe oug peraforéc tov duvapnor ofeidoavayuis,
UETUXRIVEITUL 06 TO EMEavELaxd Enpa elftal mpdg Pathitepa onuela me iItnpatoyevols onjing eite mpdég my
omjAn touv Bakdooov vepou (Duursma, 1976). Q¢ anotéheopa mg dwhvtomomang tov oEetdlowy Mn e5 aitiog
petaforiv oto duvapxs oEedouvayopic, 10 "'Cs mov ouvdFetal pE quTd vIoKETaL OF ERGvauioon om)
o rou Dakaooiov vepou. H €xtaom auvton ToU gaivopEvou “au 1] ETITTwaN Tov €7EL 0T OUYKEVIQWO Tou
YCs oo \Dipata, dia@etvel amd Toug oTéYovs ™S tapovoas pekémc. [dviws n onuaoio mbavic exoyaric
avoEiag (eldinG 1OV ROAOXALOVOUS jVES GOV TUQQIMOETaL CTOWRATHON Twv LdEToY o peieTbeion
mepLoyn) ooy emavaidenan tov Cs, dev moénel va vrofafpiCeTa,

O ovvieheonic ovoyftiomg petall mg ovyrévrpmong Vs wal Tov mogootol olxot ogyaviral avlpaxa
(r= 0.26) vrodnhivel fva fabud cvogénoms evdudueco Tov Fe wat Mn. And v avdivon maivdpdunong
(Zymua 7) maigvovpe v mANpogopic 6TL 1) AO-0TN HOTikY] GVILIDOTOIEVETL Gd LoyaoLBpzn ouvaoman.
H tynj tov ouvieheanj ougyETLONG YUk TOV 0pYavIKG AvBpaRo OUYROIVOUEVT) JHE EXEVES TIV UQYIAXUY OQUATWY
npovuTteL aaBntd pwxpdtepn. YrevBupiCetat 1 afefoudmta oty eXTimom avmic ™me oTanotinig nopapfoon
Y16 T apyLhird 0QUATA, HOTOO0 ELTGYETaL KoL TEAL €vag TEORAIaTIONSS Tpog Tepaitépm dtepetvnon. Tldving

1) TQosTavn nTOEoT PAPRpiaks BIBATOOKKN " O b pBETOE T THflie TEWROVIGE A AU, TELOCUATIRDY EQEUVHY
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Fig.5 Hcs vs Fe

¥ = -0.024x"+0,7488x

Fe (%)
i

0= __ 5..4l0 .15 20 25
\ s (B/G)
D46 Duoxétion *V'Cs/Mu
Fig.6 *’cs vs Mn

. s y = -0.0001x°40.0035x
£ o0.0s
§ o] , ; ; : .
0 5 10 15 20 25
s (Ba/kg)

[ ‘ Ex.7 13:Cs/opy.&vep.

Fig.7 13xCs vs C.org.
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(Cremers 1988; Konoplev et al. 1992) nov agopoiv ot ouyxoit wini mpoapdgmong tov VCs og apyihoug
A0 0QYaVLT) VAT £0agpudv ot Apvaiov iinpatmy, Oy kdyol mpéne va avalnmboty omy aduvapia dnuovpyiag
oafepwy deopUIV HoL CUpThorwY EVOTEmy HETAED "TCs ®on guoric opyavisng VANG (L. YOUpLHGV).

Qc yevirl OUITEQUOPU TG EDEUVAG pag 1) OxE0m mov exdniwvetal petall e ovyxévipmong “'Cs nat tov
OQUATOYTILAUDY - HOXHOPETOIHWV FAQUKTNOIWOTIXGY Twv deltaixrwy amofiéoewy tov motauol Apaybou, eival
avahoyn pe EXe0 ESapiv, hpvaimv nudroy ke npdrwy fabud Odhaooag T 0noin HIOTELECUY AVTLLE (LEVO
peEmG ahaoTepmY eQEVVOIY. H 1ayupdtepn ovogénon mg ovyrévigwong tov O ouvSEETaL PE T AETTGRONHY
gadon tou Wipatos. H gbivovoa oepa ovoyétong tov V'Cs e e To00oTa Tmv ¥njuxev gaosmy Tov IEnudtny
efivai: Fe %, opyavinds avBoaxag % nar Mn %.
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