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IIgoodrogrondg aofeotiov, Ca,

oe detyna mpohiag Boyoornoursn Aawnon Iy
2%0mOC

Noa elobe og Bon:

VO CUUTTEQAVETE TV ONUOOTOL TG TTQOETOLUAOTOS EVOS OElYUOTOG.

va emA€yete TV ®atdAnin uéBodo drakvtomoinong.

va emA€yete TV ®atdANAN uEBodo mEoodlopLouoy Tov otoyeiov.

va eauolete ™V ®xoTtdAnAn LEB0do TEOTOLOPLOUOU TOU GTOLYEIO.

VO TAQOVOLALETE T, TOTEAEOUATA OLPOT OTOLYELMOWMS TO EMEEEQYAOTEITE.

Boaowréc yvooerg
Oemonrrés paocers. To meEoPfAnua zar 1) wopeia Tng AMiong Tov

2TV TEOOTAOELD EQPAQUOYNS TOV GOMV YVOEIoaTE UEYOL T OYXETIRA
UE TNV TOOOTLKY OVAAVOT 0 AyvwOoTo delyua, 0 EMAICOVUE TO OVOAVTIXG
TESPAUa TEoodLopLouoy Tov acfeotiov oe delypa xuwiiog. o arolov-
Brjoovpe ta frinorta T avaAuong EENYMVTOS T AoYLrY ROl TG AETTOUEQELES
TOU ®aBEVAC.

Eddd mooxrvmter €vo mEOPANUA TOV TOEMEL VO AVTLUETOIIOOVUE UAVOL
noG. Aev €YOUUE RATOLES OUYREXQLUEVES 0dMYiec nou TEETEL va foolue Ta
Prinaro T avdlvong ot T ULy Aoyt Tov To EmLBAAAEL.

To medPAnua eival vo teoodLopLotel aoPEotio o €va delyua ®pumiiog.
Agyopoote »at’ ayny ot to deiyua, wa wpwlio, tov maigvovue amd Eva
NOUTL (VAL AVTUTQOOMITEVTIXY TOOO TOU TTEQLEYOUEVOU TOU, GO0 RO TNG «ITOLQ-
Tidog» TG omoiag autd To ®ouTl eivar uéog. To BEua nag elvar T TO T
uébodo Ba arorovbBoOUUE YL TOV TTOOCOLOQLOUO KO TTOLES ELVAL OL LOLOTY-
Teg mov €xeL 1o delyua, dote va xobopioovue Ta frinato wov Bo axolovd-
OOUULE.

H emidoyr} tne uebodov

To Ca umoget, Thnv tov dAwv, va tpoodioglotet otabund (ratafubiCe-
Tow wg 0§ahxd aoPéotio xan Quyileton wg 0Eetdio tov aopeotiov). Emiong
7RO00AL0QICETAL OYROUETOLRA UE OUUWTAOXOUETOI0L UECH TOOTVITOU OLOADUOL-
toc EDTA. Téhog ne evogyovn avdaivon WIoeet vo. TQOCOLOQLOTEL LE ATOLL-
%1 AroEEOPNoN.

EmAéyouvue €otm v ovputhoxopuetolo o xonw 1 otabuxn nébodog eival
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¥0OVOP3G00G %ol EMITAEOV OTO £QYOOTHELO deV dLABETOVE ATOULKY] OTTOQQO-
gnon. Emumhéov n) megrextindmta tov delyparog oe Ca elvoun ueydin (yvaon
ov v €xovue and ™ Paowy Xnuelo 1 ard ™ Bifloyoapio) now dev
VITAQYEL AVAY®T) VO ROTAPUYEL ®AVE(S 0 evOgyavn uéBodo mov amevBiveton
0€ TROGOLOQLOUOUS LYVAV AL ULKQOTOCOTHTMV.

H mooegrowuaocia tov deiyuaros

EmAéyovtag ™) ovpmhorouetoio apuéomng odnyoluaote og dLAuTtomoinon
TOV OE(YUOTOS LOL HOL 0TV OYROUETQIO YEVIRA TO delyna elval o€ popwr| dia-
AMparog.

MdM amd ) Xnuelo yvopillovpe ot 1 ®pwhiio, xa yevind to CaCOs,
glvar adLdAut oto veed (rahitepa TOAD Alyo SLoAuTH) ®ou CGUVETMOS ato-
uheleTon 1 dudhvon. 't ’avtd xow odnyovueba oty TéYPn Tov delyuorog.

Avt Ba yivelr e apond 08V o€ MrtLeg Yevird ouvOireg o xot, TdM omd
™ Xnueia, yvopitovue m.y. Ty avtidoaon:

CaCO; + 2 HCI - CaCl, + CO, ™M+ H,O

Mdhota 1 aviidpaon ot yiveton ok mo yorpyopea av to CaCO5 elvon
o€ ondvn %o GyL 08 OAORANQO xoppudtt. Agv vTdEyeL AGYOS VAL XONOLWOTTOL-
Oel xdmoLo 0EeldmTInG 08V wa o 1o CaZ+t €yeL 0tabed apBus oEeidmong.

T mpoérvpe teMnd omtd 115 oxEYPeLS oTES; Mo wol 0ELpd PnudTmy Tov
Ba axohovBnBovY Yo TV avdivorn. AMATovTaS T T OELRd TOQOVOT0L-
ong Twv mewaudtov Bo meotdEovue ta PRUOTO UE LOQPY] EXTEAEONS KoL
UETA TO OTTOLTOVUEVA, OQYUVA KOl AVTLOQUOTYOLCL.

[Topeia avalvong

Brjuata xai extédeon.

1. H xpwhio moénel va Aewotolpn0el not va yiver oxdvn (deg mpogToLua-
oia delynorog). H ondvn ot ovvéyela Ba Enpavlet oe Gyl vymi Beppo-
noaota w.y. 120 °C now Oa Yuybel oe Enpavrroa.

2. An6 10 Enpd detypo Bo AMgBel o toodtnta. Ae yoeldteton va eival
ueydin wo xow M mepextundmro oe Ca oto delywo eivar ueydin xou m
OUUTTAOROUETQLOL 0EKRETA evaioOnTy. Mia toodmta el to 0,5 g eivar agne-
™.

3. To delyua Ba drahvtomonBet pe apoard HCl ww.y. 1 M. Eivow duvatdy va
elval »ow murvaeTeQo, omdte nat 1 dudhvon Ba ywvdtav yonyopdtega. Mnv
Eeyvdte Opms GtL oty oyroueEtonon tov dahiuartog pe to EDTA 1o pH tov
dahiportog Ba pémel va elval Yupm ato 10. Zvvdudlovtag Tovg Toedyovieg
avTovg Tov avtirpovovtal, ag emhéEovue €va dudivpo HCI 2 M (1: 6 apad-
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o1 ToV TURVoU pe veQo). ITéoa mL and avtd; Ma téoa doa meoxrvmTouV
076 TNV OTOLYELOUETQIOL TNG TAQATAV® OVTIOQAONS -OUV WLOL TTEQIOOELL TNG
TaENs tov 10 % ywo PePondtnro oy didivon-. Ané ta mbavd mol tou
CaCO; 0o vroroyiotovy Ta mol tov HCI naw ad exet o dyrog tov drodvpo-
tog HCI 2M. Aut6 ya 0,5 g delynotog ®ou ot TEQITTOU TEQLERTIROTNTO TNG
wuwhiog o CaCO5 80%, odnyel oe ~20 mL.

“Etot 0,5 g tov ENpot ®oviomotnueéVoU dElyIaTog LETOPEQOVTIOL OF KWVL-
%1} tov 100 mL (zovixy zow oy motiol CEoemg yua eharyLotomoinon Twv Tuyov
anwAeldv). Ze avni mpootiBevran Twpa 20 mL and didhvpa HCI 2M, évag
avadevtioag pe poper edfdov Teflon now 1 rwviny| TomoBeteitan og Bepua-
voury TAdna pe paryvnurd avadevtoa. H dudlvon ouveyiCeton uéyols 6tov
10 Oudhvpa dper va exhiel a€QLo pe o Quoakidmv, delyua 6t n ovi-
dpaon telelmoe.

4. To duavyéc dudhupa TOV TEOEXMPE TEETEL TWQO VO OQOLMWOET (LaL KoLl
neQLéyet aretd Aopéotio (Cat) nou dev vrdgyer Moyog vo xatavoldvov-
ue oAU artd 1o avTldQAOoTHELO TOU TRoodLoELonov (e8¢ to EDTA). Me Bdon
g opadoyEC mov €xouv Yivel wa apaimon og teMxS 6yro 500 mL poudlet
hoyinn. “"Etol Aowdv to SudAvpa omtd Ty ®wVikt] UETAPEQETOL TOOOTIXA RO
OQOLADVETOL OF OYROUETOLRY] 0 TeEMKO Gyxo 500 mL.

To dudhvua o eivan EToLo vo LeTenoet.

H oyxopetounn H€B00C TEQLYQAPETAL OTO CUUTAOROUETQLRG TEOGOLOQL-
oud CaZ+ ue mpdtumo dudlvpo EDTA 0,01 M o deintn Eriot -T

5. Av naveig 0€leL va eEarydyel 0ELOMLOTO QTOTELEOUA, TOETTEL QOVAETVO-
vTog mopdMnAa va etoludoel Toia delyuata TuyiCovrag Toia delypata g
tdEemg Twv 0,5 g. Av Aelmovv, Tov cuvnBmg Aelmouy To 6QYava, Aol TEAEL-
WOOVUE TV VA0, TNV ETOVAAAUPAVOUUE.

Mmopel emiong vo emeEeQyaotel oTtaTIOTRA TO ATOTEAECUO ROAVOVTOG
OQXETES (N =4) oyroueTonoeLs ot to didivpa twv 500 mL.

Amapoattnta avtidpaotioLa xaL 6Qyavao

youd(

®dpa ToeoeAAVNG

TVOLOTHOLO

Enpavtiipag

onaBida

nwvirg Tov 100 mL

OYROUETOIOGS ®UMVOPOC TV 100 mL
UOLYVNTIROS VOO EUTONG

9 N en P s B W =
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9. Beouavtixny TAAxa e poyvijTy avadevong
10. oyxopetowy twv S00 mL

11. owpwvio Tov 25 mL

12. mpoyoida twv 25 1 50 mL

13. mpdtumo didivpua EDTA 0,01 M

14. detntng Erio T

Yrohoyiouol

Av ratavorddnray oe uéco 6po V; mL and to didhvpa tov EDTA 0,01
M onuaiver 6t aviédpaoav ue to Ca* V,-10- mol.

Emedry: 1000 mL EDTA 0,01 M megiéxouv 0,01 mol
V, mL x; = V;10° mol EDTA

Mo zow M avoloyio oty avtidpoaon eivon 1:1 téoa eivan xon ta. mol Tov Ca?+,
Avtd glvon oto 25 mL doa ota 500 mL eivouw 2V,°10* mol Y o¢ g
2V,-10*mol *40 g/mol = 8V 103 g
AnohovBel n avaywyr ota 100 g delynatog.
Telnd TVTOTOLHVTAS TOUS VITOAOYLOUOUS ELVaLL:

% o Ca = 0,8V, / mj.

[Tapatnenoetg

Avtl g amhjc odnylog yia v avdlvon €ywe mpoondOela va tomoBetnOel to
TEGPAN A 1ow va diraohoynBouv ha to friuato tov axolovBovvian oty avalvom.
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EAev0ego Avayvoopa.

ANAAYXH: KAOGE BHMA METPAEL.....

e ndbe avoluTinG TEOOOLOQLOUS - OXOUA XL OTOV TTLO OTTAO - UeCOA POV
TOAG Prinarta. Auto €xel 0oV TOTEAEOUN OL TWES TTOV TTQOXVITTOVY 0Tl TV
avdAvom evag delypatog amd dudgoQa EQY0OTHOLO ®OlL OLAPOQOUS AVAAUTES VAL
Exouv peydieg amoxhioels. AmoxAioelg mov elval oA peyohiteQes amd exei-
VEG TTOV EUPOVICOVTOL 0TS TV avdAuoT) Tov delyuatog, TOAMES poeEg amd Eva
uévo ggyoomijolo. To moQordtm amdomaoua TEQLYQAEPEL TOUS AGYOUS TTOU
HAVOUV TOL amoTELEOUATO OLOPOOMV EQYOOTNEIMYV, T OTTOLCL CUVEXQLVOY TNV
TEQLEXTIRATNTOL O OAXOGAN OTO L, va. unv elvan TavTo 0€ CUUPOVICL.

‘Otav yivetat o ovdivon 1 LETENOT EXTELEITOL AORETES PORES OE UEEY TOV
dov delyparog, elte mapdhnha eite aveEdomra. Katdmy vmohoyiletan o
UEOCOG BOOC TV OUTOTEAEOUATMV TV UETONOEWV. AV RATOLO0 TG T OTTOTEAE-
onoto €XEL T ToU onuovtrd otoxAivel oo To HEco 6o, awtd ouviBmg
amoimteTol - aoxAivov (outlier)-. H ototiouxy eneEepyaoio tmv ammotehe-
OUATMV ELEYYEL TV OEICL QUTAV TWV OTTOXAOEMV.

Mio pun avaoteéyiun dlopoed VIdoyeL UETOEY UETQHOEWY, £0TM ROL OV
elvol TOVOUOLOTUTTES, TTOV TTAEATNQE(TAL UETAEY dlapdpmv ggyaotmoiwy. To
onueio avtd omodelytre oamd €va xuPegvnund modyoauuo oty Néa
Znhovdio To 0TT0l0 YONOUOTTOMOE OOV «TTELQOUOTOLWO» UL OELRA RQOTLRGV
€0Y0OTNOIMV. Zg autd TEOTdLOQILOVTOY OLVOTVEUUA OTO allua e TV (Ol pébo-
do. Ta gpyaonjoe owtd ®aTéPalay peyYdhes TEOOTADELES VIOl VO CVOROND-
Youv xdfe Ny opdiuatoc. "EQracav axdouo ®oL 08 axQaies EVEQYELES OGS
1 UETABEON TV AVOQOTWV - AVOAUTOV 0T6 €VaL EQYOTIELO OTO GALO.

To medypauua €3e1Ee GTL ardua xo Tov LoV VOAUTH TOL ATTOTEAEOUOTOL
SLapEQOouy GTaY PETAXLVETOL O GANO €QYOOTHOWO RO OAAACEL YEVIRA TTEQL-
Baihov. To faord cuumégaouo eivol 0Tt 0 WOVOS TEOTOS YLdt Vo, UeLmBovy oL
omoxMoglg otig UETENOELS elvan Vo Yivovtal OAES oL avalUoeLs OTo (dLo eQya-
oo %o av elvar duvatdv amd Tov ido dvBgmmo. BEPaua tdte mporvmtel
TEOPANUCL LE TO LOYVOV VOIRS ROBEOCTHDS ROL TLS VITAQYOVOES SUVOTOTNTES oL
O RAOE «HATIYOQOUVUEVOS» EXELTO OCUVTOYUATIXG AU VOL ETTRONEOTEL TOL
amoteAéopata evog dhhov ggyaoteiov g Oung Tov emhoyiic. To onuavaxd
AOuTGV £QMITNUA TTOV TTRETEL VO atavTn €L Tavm oty aElohdynomn towv uef6dmv
OVAAONG EIVOL TO TTOLOL CLVOYY] TIQETTEL VAL VITAQYEL YLOL TOL OTTOTEAEOUOLTOL KOLL TIC
OmOrMOELS TOVG ,0L0pOQMYV EQYOOTNOIMV. AV OL OTTOXALOELS KO TOL OQAAUATAL
elvou T€tolo Tov euTodiCouy pa vouury] dLatimmon oo 10 ®edTog eVeg 0Qiov
Y. 0Ar0OANGS OTo afua, 1 uEB0dOG TEETEL VO 0ToEELpOET TOUAAXLOTOV YLOL TO
OROTO YLOL TOV OO0 HQIVETAL ...

(Amdomaoua omd to deBoo tov Horwitz, W. A6 to meuodird Anal. Chem.
1982, Téuog 54, oeh. 67A -76A)
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IIEPIAHWYH

H mpoerowpacio evég deiypatog elval Eva amd To o ®oioLo onueio
wog avdivons. Me auvt 1o delypna mpémer va €LBeL oe petpioLuy
ULoQ®1, VO UV VTdEEOUV ATMAELES ROL VO, ATOUORQUVOOUV oL TEOOoui-
Eelg mwov umopel va alhowdvouv ) puétgnon. Etvor Aowrdv amapaitnto
va. yivouv diepyooieg oto deiypa, 1o £id0g Twv omolwv eEaQTdTal amd T
u€Bodo mov Ba axohovONOel naL s TLg LOLOTNTES, PUOLRES RAL YNUKES,
Tov Oelyuatog. And mivaxreg PAEmeL vavelg 1L mEEmeL va yiveTow yia vol
dralveton | va vygomoteltal 1 vo eEatpiCetar | va atpomoleitor €va
delypo wov wropel va eival oteped, vypod 1 aépro. Enxiong and mivaxeg
uropel ®avels va TAMNQEOPOQEEITOL YL TO TOLO. LOQY TEEMEL VAL EXEL EVal
delypo wote va eival arodextd, xot ovufatd, pue m néfodo Tpoodiogt-
opoU mov Ba eQAQUOOTEL.

Mua za oL TEQLOOOTEQES Ad TIg HeBAdovg Tov yvmwpicote amattovv
delypa vypd 1 og dudlvua, 1 drahvtomoinon tov delypatog €xel mow-
Tay k1 onuaocia. H dvahvtomoinon umopel va yiver e pio amiy didiv-
on og veEo 1} dAlo drahvtn, av BEPata To delypa dralietar og avto (V).
Av 0& drahieTol TQOXWOEAUE O UL TLO EVTOVY] XATAOTAOY, Y01 OLUOTOL-
wvtag Yo ™) dtdlvon o&€a, fdoeis 1 oEeldwtind not BEPaLa BEpuavon.
Eivoauw n Aeyouevn méyn tov delypatog. Av not mdit 8 dralvetor, rata-
gevyoupe ot ovvInNEnN ue ™ forfela gEvaToTOLNTOV, Gt dLdpoQa
dhoto to omota vrofonBolv oty TEN Touv delyuatog. To ouoyeveg
™Mypo oov YuyBel dradvetar oe apald oEv, ovviBws. Amd aviiotol-
yovg mivaneg folornovue ta, vatdAAnia yia dudpopa viirnd, uEoo TEYPNG
1} oUVINENG .

H uébodog mov Ba emiheyel yia €vav mOCOTIRG TEOCGILOQLOUS RATOL-
ov ovototvoy oe €va deiyno eEaptdtol amd dLdgoQous TaQAYOVIES,
UeTaEV TV omolwv oNUAVILXOL €lvol 1 TOOOTNTA - ROAITEQO OUVYXE-
VIQWON- TOV ovotatixoy mov Ba meoodioglotel oL 1 axgifelo mov
QUTTOLTE(TAL.

IToAAEg amtd TiIg vTdyovoes uebddovg dabBétovy oe didgpopovg Pab-
nolg exhexrtixdTnto, evaiodnoio, axgifera, avamagayoylpuéTnTa %oL
TaVTNTA. 2 QUTOUC TOUS TAQAYOVIES TREMEL VO TEOoTeOoUV ®aL dvo
O QEAMOTIRES TOQAUETOOL. AUTES EIVOL TO OLXOVOUWARO ROOTOS ULAC
avalvong xat arduo 1 dratiBéuevny gpyaotoiaxri vrodouy. Iiow and
OhaL OVTA VLAY EL TAVTA 1) EUTELQTO RO (OGS 1) TEOTIUNON TOV OVAAUTOU.
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Avdhvon: Avdivon tov deoudv UeTaEy TV poeimwv %ol daomoQd g
ovoiog oto dtdhvua.

Awghvtomoinon: [evindg 6pog mou mepuhaufdvel ) dudivon, Ty TEYM
%Ol TN OUVINEN.

ITéyn: AmoouvBeon wag ovoiag oe WxEATeEQA UL oL oot Bol duohv-
Bouv o€ namoro drahvTy. Igoxnakeltor arwd edird avidoaoTigLa.

Exgognon: Amoxdhnon amd pio empdvela .

IMayidevon: Amoudxuvon xoL ouyrQdTnon evog O€QLOV CUOTATIXOU
UETYUOITOG UE POEY, TEOCQOPNON 1] YNUKT| OvT{dQOLOM.

EEdrmon: Metatpomi og a€plo cuvibmg og youniy Bepuorpaoia.

Atpomoinon: Metatpomn og aéplo, ouviBmg pe €viovn B€puavon).

Atopomoinon: Awdomaon SAwv Tmv deouwV, MoTe To delyua va LETOTQA-
nel og aveEdotnta, ehevBepa droua.

Toviopog: Metatpom] ovdeTéEQmV aTéUmVY o€ LoVTa.

EEovdetépoon: Metotpomy GEwvmv 1 factrdv dlolupdtwv oe ovdEteQa.

Yuurvxveon: Metatpomy agpiov 1| atuol og vyeo ue YPuen.

Yygomoinon: Metatpomn agpiov o€ vyQo, eite ne Yi&n eite ue ovumieon.

TrEn: Metatpomy otepeol og vyEo pe BEpuavon.

Exyvlon: Metagopd g ovotag mov 8o avalvBel omd wo uijtoa og uia
dMn. H ooty eivon otepen 1 vypd »ow 1 devtepn vyon.

Igoogdgnon: Aéopevon, aepiov cuvnOmS, 08 (LA ETLPAVELD.

OEeidmon: AUENON Tov 0pLBuov 0Eelidmwong otowyeiov.

Avayoyi: Meioon tov apBuoi oEeidmong otouyeiov.

XovenEn: TiEn wag ovotag pnali ue dhheg mov vrofonbouvv v e, e
O®OTG TNV UETATOOMY O€ TIYUo Tov Stav YuyOel diahietan og vepd 1 apald
0&v.

Xavevtiero: Muxed doyeio amd muolpayo VAMrGS yia T oUVINEY OVoLaV.

Mnjree (matrix): To untowmd vAxd mov mepurnheiel v ovota mov Ba
TEOOOLOQLOTEL.

Pevortomomtiig: To vind poli pe to omoto Ba Aewdoel To deiyua.
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Egmm’oug

1. “Eyxer avageBel GtL yuow v dtohutomoinor tov delyuatog (oetdtovion xo
yvaoelg faotis ynuelag. “Etol av 0€hete va mpoodiopioete to NaHCO; o€
delyno owrtomng payelpuiic 06dog o diahutomtoovoate to delyua o€ 1 Ue:
. 0E0UG OEY B. og vepo y. og muxvé H,SO, . oUvngn
€. WEYM

2. Ze éva delyno B€hete va mpoodiopioete ta. Cl- mov vdeyouvv o autd. Zmv
drohutomoinon tov delyuarog oo 1j oot oo Ta ToaxdTm Ogv Ba yonot-

UOTTOLOUOOTE;:
a. apod HCI B. munvé HCI 38% wiw  y. apoud HNO,
d. munvé H,SO, €. veQo durtiov.

3. ®éhovrag vo mpoodlopioete To aoPéotio ot €va Oeiyua papudoov, CaCOs,
yoet dev B mémel va drahioete To delyua o Betind o&v;

4. T va petatpéypete €va oteed delypa o €va didlvpa oL Ot TIS TR
ndtw Olegyaoies Bo emAEyare;

o. TEN f. atpomoinon v. dtahutomoinon
0. vypomoinon €. OUUTTURV(OT)

5. Ze éva opurtd owdjpov Ba mpoodiopotet o Fe ue oEetdwon tov Fe(Il) amd
ddivper KMnO,,. Tl dev mpgmet va StohvBel o opuntd oe HNO; ahhd
emAéyeton 1) Oudhvon oe HCl;

6. 1o melpaua mEoodLopLopot Tov Ca o xiumhic. ot edom TS OLATOTTOM-
O AVOPEQETOL: « TO DE(YUOL UETAPEQETOL OE RWVIXT] QPLAAN %ow Gyl TOTHOL
CEoEmG Y10 UEION TV TUYOV OTTWAELDIV».

Mrogeite va eEnyrjoete to yuo;

7. To «dvelpo» rAbe avaluTinol ynxov eivar €vag «tovdlohime» mov Ba
OLéhve SGha ToL VARG IOV UTAQYOUV. ARG ®OL OV OUTOG VoY E TL ol Tov
®nafiotovoe avoELomoinTo;

8. Av og ®dmolo onueio g avaAluong OGS OVAPEQOVY « TTQOOOYN VAL UV UOAT-
VeTe 10 Oelypol » g avihapuPaveote vt v uoAvvon;

9. & mowo Gyro meémeL va agouwbotv 10 mL doahduarog Wovtwv Ca2+0,1 M
ote To TEMKO dudhupa va wegLéyel 100 ppm tov 6viwv avtav; [ 450 mL].
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