KE®AAAIO 3

IIOIOTHTA TQN YIIOI'EIQN NEPQN

3.1. ®vokég 1OTNTES TOV VEPOD

To vepd eivor o ovsio aypoun, GOGUN, AYELOTN KOL VYPY] OE KAVOVIKEG GLVONKEG.
Anoterel T0 70% tOL AVOPOTIVOL GOWUOTOC KOt €Vl TO OmMOPAITNTO GLOTATIKO Yo TN
Aertovpyio TOV KVTTAPWOV, GUUUETEXOVTOG GE OAES TIG Proynuikég depyacies. Ta gutd amd
TO VEPO AMOGTOVV TO LOPOYHVO Yo TN SradIKAGIL TG PMOTOGHVOESTC.

Kafe popro vepov amoteieiton amd dvo dropa vdpoyovov kot £vo dtopo o&uyodvov. To
vepd otV TpaypaTikodTTo Etvon piypa popiov vepol pe dtapopetikd poplakod Papoc. Ta
pia wwdToma Tov vVépoydvou (‘H, *H, *H) kot ta tpic to6toma tov o&vydvov (°0, 170, '0)
dnpovpyovv 18 mBavodc cuvovacuods 160TOTWV vePo. O ynukds 0ecdS TOV cuyKpoTed
T0 popro givar opolomoAkdg, OmA. kabe dtopo vopoyodvov popdleton To €ALOEPO
NAEKTPOVIO TOL e Ta MAEKTPOVIA TG 6To1Adg 6BEvoug Tov o&uyovou. H yovia petad
500 Seopdv sivan 104,5° kot 1 omdotacn tov deopod O-H avépyeton o 0,96 A (Zy. 3.1).
[Top' 6Xo mov 10 HOPLO TOV VEPOD Eival NAEKTPIKG OVOETEPO, CLUTEPLPEPETAL GOV OITOAO
AOY® 0GOUUETPNG KOTAVOUNG TV POPTI®V.

H molikétnyra mov eneovilel 10 pOPLo Tov vePoL €ival TOAD OMUOVTIKY WO10TNTO Kol
vevbouvn yoo TOAAEG 1O10TNTEG TOV VEPOV, KOOMG Kol TOV TPOTO TOL OvVTWOPE UE TO
neptPdAlov. To pudplo tov vepov givar KatdAinAo vo oynpatifel deopovs VOPOYOVOL Kot
eneavilel vynAn didextpikn otabepd, mov eival ion mepimov pe 81. H dutolkn pomn €xet
devBvvon kdbetn oty gubela Tov evdvel Ta dVO VIPOYOVA LE CNUEID EPAPUOYNG TO

o&vyovo.

Yyqpe 3.1: To popto tov vepow Kot GUVOEGT LOPIOY TOV UE SEGIOVG LOPOYOVOU.
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Mo dAAN YOPAKTNPLIOTIKT 1O10TNTO TOV VEPOD Eivol 1 LEYOAN JIAAVTIKY TOV IKAVOTHTA,
oV oQeidetal ot peYdAn dmAekTpikn otabepd Tov, KOOMG Kol GTNV TOMKOTNTO TOV
popiov tov. ‘Etor 1o vepd elvar évag koAOC SOAVTNG TOV MAEKTPOAVTAOV KOl TOV
OPYOVIK®DV EVOGEMV e OECUO VIPOYOVOL KOl KAKOG SOAVTNG TOV LN TOMKAOV EVOGEWV.
Awhdel o HeydAn TOKIMO GLOGTATIK®V OO OTAG GANTO HEYPL OPVKTO KO TETPOLOTOL.
[Mailer eniong onuavtikd poAO Gt YMWKN ArTocdBpwon TV TETPOUATOV OTov, pall pe
QLOIKEG Kt Ploroyikég depyacieg CUUPAALEL GTO GYNUOTIOUO E60PDV.

To vepd elvar n povadik and TG GLVNOICUEVES EVDGELS OV GTY| GTEPEN LOPPT TOL
(méyog) eivan ehagpdtepn omd v vyYpR (TukvdmTa wdyov og 0 °C ion ue 0,91659 kg/L
Kat okvoTnte vypov og 0 °C ion pe 0,99980 kg/L), pe anotédeopa TV ETITAELOT TOV
Toyov Kol T dtnpnon g vopoPiag mavidac. H mukvotnta tov vepoo ennpedletal and
™ Ogprokpacio, TV ATHOCOOIPIKY THECT KOl THV TAPOLGiN dpdpwv ovcidv (dAata,
opyavika vroieippato k.q). H Oeppdmra e€aépmong eivar 9720 cal/mol kot avtiotoyel
oTNV EVEPYEIDL YL VO 6TGoovy ot dgopoi vdpoyovov. H Beppokpacio méng (0 °C)
ehotTdveto kat 1 Oeppokpacio Ppacuod (100 °C ot 1 atm) av&avetar av to vepd mepiéyet
dwdvpéva cvotatikd. EmimAéov, to popto tov vepol epgavilel Leydin emQAVELOKT TAOT).

To vepd &xel peydhn woavotmto vo omoppo®d Kot vo  amofnkevel Oeppodtnro,
gmnpedlovtag to mepidirov. Ta va petapindel n Oeppokpocio 1 Kg vepod kotd 1 °C
yperdleton evépysi vtd popen Oeppotmroc ion pe 4200 J. H peyddn oot €0k
Bepuotra (4200 J/Kg °C 1 1 cal/g °C) ogeiletar 6T00G 8e61O0G VIPOYOVOL. TN HEYOAN
Ospuoywpntikotyta tov vepoL oPeiletan 11 OEPLOCTATIKY) TOV OTOTEAEGUATIKOTNTO, TOGO

o€ eninedo kABe OpYAVIGLOV, OGO KOl GE TAAVNTIKN KAILOKAL.

3.2. Agvypotoinyic vroyelov vepov-Xnukeg avardoELs

H derypatoinyio tov detypdtov vmdyelov vepod TPEMEL VoL EIVOL AVTUTPOCOTEVTIKY TNG
MEPLOYNG OV UEAETATOL, KOADTTOVTOG OAOLG TOLG YEMAOYIKOVUG OYNUOTIGUOVS, TOV
@o&evov vOpoedpovg opilovieg, dote vor pmopel va yivel GUYKPION NG TOLOTNTAG.
Avtimpoomnevtikn oetypoatonyio mpénet va yivetar kor kotd Pdbog, axopo kot av o
V3PoPHPOg opilovtag etvar eviaiog. To vepd tov delypatog mpémet va etvar Ppécko, dnA.
HETA amd AVTANGN TNG YEMTPNOMG YOl IKAVOTOUTIKO ¥POVO (TOLANYIGTOV LG MPOGS), DOTE
va avavenBel. Ov Appelo & Postma (1994) Bewpodv 611 npénet va aviinbel to 4-nhdolo

TOL OYKOL TOL VEPOU OV £ivat amrodNKeLUEVOG GTO COAN VA TNG YEDTPNOTNC.
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H ocvAloyn tov vepol mpémel va yivetar og guadeg 1% Atpov amd moAvatBurévio, apod
npdta EemhvBel koAd pe to 1010 vepd mov OBa avarvBel. Ot yvaiiveg @ldlec mpémel va
amoeevyovTal, Yol &xel mopatnpnbei mpospdenon Kot avrorioyn wviov. Ta delypata
purdccovtol oe youyeio pe Ogpuokpacio 4 °C, péypt va petagepfodv 610 £pYOSTAHPIO.
'Eto1 emtuyydvetol n avaoToAr] avemBOUNToV PloAoyiK®V Kol ynukov ovipdcewny. Ta
OTOTEAECUOTO TNG YNMKNG avdAivong givon mepiocdtepo aiomota, 6tav 0 YpOvog oL
pecoloPet petadd derypatonyiog Kot ovéAvong etvat pikpog.

[Tpwv avarivBet o detypa mpémet va dmBeiton amd nOuod 0,45 p ko va o&viCeton pépog tov
detyparog (Y2L), 6tav mpdkettan va avaivBovv pétaila. Me ) duOnon amopoakpivovtal
To, ouwpovpeva cvotatikd. H o&ivnon yivetatr yuo va kpatnBovv ta pé€taila oe didAivon
Kot yU avtd pootifeton mosotnta S ml HCI (0.5 N).

H mepiextikdomro tov 16viov ekepaletar kupiog oe ytiootdypappo ova Altpo (mg/L)

lmg/L
Kot 6€ yIAootoicodvvapa ovd Aitpo (meq/L). Ioyder 1 meq/LZ%
Lp.

omov 1.p.= 1odvvapo Bapoc= Atopko Bapog / obévog (ITiv. 3.1).
H nextpikn ayoyipudmra ekppdletor oe pS/cm.
[Ma tov €heyyo TOV YMUKOV OVOAVGEDV JEIYUATOV VEPOD YPNOUOTOIEITOL TO COAALO

eolvyiov 1OvTV:

karbviov  “ avidviov 1 OO

Ypdpa 1woluyiov wvtev (%)=

KaTIO VIOV avioviov
To ovpPoro X dnimdvel AOPOIGHO KOl Ol CLYKEVTPMOOELS eivan o€ meq/L. Av 10 cpdipa
gtvon peyardtepo amd 5%, n ynuky avaivon mpénet va erovarappavetor.
Emiong ypnowomnoteital 1o opdAipa tocolvyiov goptiov (charge balance error), To omoio

opiCetron g e&ng (Freeze & Cherry, 1979):

Zch —sza 100
ZZmC +ZZma

omov: z=omélvtn TN Tov obévovg, m=poplakdtnro (molality) koTOVTIOV,

ZpdApa wooluyiov goptiov (%)=

mM,=HOoPLaKOTNTO OVIOVIMV.

I'evikd ta ceaApata Tpénel va unv €ivor GLGTNUOTIKA, VO KOTAVELOVTAL ONAadY| peTa&d
APVNTIKOV Kol OETIKOV TIHOV.

H mopovcioon tov amoteAecpdtov Tov ynKov availvcemv yivetor pe tn Pondela
VOPOYNUIKAOV  SLYPAUUATOV:  PAPOOOIYPAUUOT, OVUGUOTIKE, TOADYOVIKA, KLUKAKA,

nuoyoapBpkd, tpryovikd dweypdupoto PIPER, DUROV.
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Y10 Zynpa 3.2 mapovcstdlovtol PEPIKE VOPOYNUIKA dtaypdppote Pe Bdon n ymukn
aviivon ¢ epappoyns 3.1. Or vdpoymukoi yapTeg MOV Seiyvovy TN YEOYPUPIKY|
KOTOVOUN JopOp®V TOPAUETPOV €lval TOAD YPNool oTr HEAETN NG TOWOTNTOG TV
vrdyel®v vepov. Xovibwng koataokevdlovtal YapTeg 10MG CLYKEVTPMOONS LOG TOPAUETPOV
Y. ICOYADPLES, 1oNG y®YLOTNTOG KA. (X)X, 3.3).

H ta&ivéunon tov vrdyeiwv vepdv pe Paon tov ynuopd toug yiveton pe 1 Pondeia
dtpopov Adywv CI/SO4, Na/K, CI/Br, Mg/Ca, 1 pe Bdorn v mepiektikdtnto o€ didpopa
wvta. Emiong ypnowomoleiton n tavopnon pe Pdon m okAnpdtrto, T GOVOAO T®V

SWAVUEVOV GTEPEDV, TOV GUVIEAEGTY| TPOGPOPNONG VATPIOL K.4.

Iiv. 3.1: Xvvtedeotéc petatponng and mg/L oe meq/L.

Ca? 0,0499 HCO; |0,01639 | NH,' 0,05544
Mg* 0,08226 | CI 0,02821 | COs* 0,03333
Na* 0,0435 NO;y 0,01613 | SO” 0,02082
K' 0,02557 | NOy 0,02174 | PO 0,03159

Ma cl

Mg

N

Mg ©Ca Ma+K O 50, HCO,

Tympe 3.2: Awypappote mepovsioong YKoy avoilvcemy (dedopuéva epappoyng 3.1).
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Yympe 3.3: XApTng KaTovouns Tov yAopovimv ot Aekdvn [iavkov tov N. Ayaiog
(Mg ovveyeic ypappég eivarl ol 1I00DYEIG Kal e LUKEKOUUEVEG OL KapmOAeg iong mepiektikotntag Cl).

3.3. ®VoIKOYNUIKEG TAPANETPOL TOV VEPDV

Ot kup10TEPEG TAPBELETPOL TOV VTLOYELOL VEPOD ElvaL:
- Dooikég (Beppokpacia, ypopa, Bordtrta, ocur|, padievépysia)
- Xnuirés (pH, Ayoyypomta, ZxkAnpdtnra, AAKoOAKOTNTO, AVVOIKO 0EELS00VOYWYNG)
Kopio 1évra: Ca**, Mg*", Na*, K, HCO5', SO4*, CI', NO5~
Aevtepedovra 10vTo: Fe2+, Fe3+, Mn2+, NH,", F, CO32', AP .6
Bopéa péraira: Po*", Cr®", Hg™", As®", Cd*" k.q.
Operuikés evaoeis tov N, P

Ilpwreiveg, Opyavikes evaoeis, Aépio. (Oa, Na, , HoS, NH3, CHy)

Ocpuokpacio
H Beppoxpacio tov vrdyeiov vepav koabopiletor kvpiong and ) OBeppoxpacio tov

TETPpOUATOV, To. omoia Ta mePPaiiovv. Ot Beppokpacieg Tov vdyeOL VEPOD TEIVOLV VOl
Tapopeivouy otabepéc, eKTOC amd TO EMPAVEIOKA VEPE TOL TAPOLGLALOVY SLUKVUAVGELG
®G ATOTEAEGUA TOV UETARBOADV TNG NAMOKNG EVEPYELNG TAV® OTNV EMPAVELD NG YNG (BA.
napdypaeo 2.2). H Beppokpacio Tov voyelov vepov ennpedletor Kot omd TG pHetaforég
™G TECOUETPIKNG EMLPAVELNG TOV VOPOPOPEQL.

Katd v avapeEn Oeppod kot yoypov vepod pe Bepuokpacieg Ty kot Ty, pe dyovg Ve,
Vy, 1o0et avtiotorya:

Viix - Tmix= Vo. To + V. Ty, kot Vinix= Vo + V,=100%
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Avvovtag o¢ pog Vo vroroyiletar o dykog tov Beppod vepod (%) oto piypo:
(T, —T,)100
6:

(Ta - TW)

Hiextpixy ayoyuoryra (EC)

To xaBapd vepd dev givar kaddg aymyodg Tov niektpiopod. H avénon g mosodttog
TOV SWAVUEVOV OAATOV Kot 1 avénomn g Oeprokpaciog cuvendyovtol Kot avénon g
NAEKTPIKNG AyOYUOTNTOS, YU oVTO 1) HETPNOT TNG TPEMEL Vo, YIVETOL GE GLYKEKPLUEVN
Oepurokpacio (cuvnbwg 25 OC). 'Etol 1 NAEKTPIKY oy@YIUOTNTO GUVOEETOL QUESO LUE TNV
TOGOTNTO KOl TN @UON TV OAVUEVOV NAEKTPOALTOV. To &vieKTIKO E€mimedo Tng
ay@yomrog oto mosio vepd eivar 400 uS/cm. Avénuévn ayoylydtnTe. VTOOMAMVEL
ALENUEVES TOGOTNTES AANT®V, TOL AVAAOYO LE TN (VOTN TOVG KOl TN CLYKEVIPMOY| TOLG
UTOpPEL Vo 01OV pYHGouY TPoPAT Lot VYELG.

Kot v avéipein dvo vepov pe dtapopetikég Tipég EC woydet:
ECnix=EC; . x + EC; . (1-x),
omov: ECpix efval M miextpikn ayoyyodmta tov piypatog mov mpokvntel, ECy ECy ot
AYOYLOTNTEG TOV VEPMV TOV AVOUUELXONKOV Kol X=TO0 TOCOGTO aVAUEIENS TOV €VOG VEPOD

oto piypa (BA. epappoyn 3.3).

Evepyos oévtnyra (pH)

Evepydc ofvtmta sivan 1 suykévipwon tov 10viov H;O' mov tepiéyeton 6to StdAvpo Kot
exppaletar pe to pH, dNA. pe Tov apvnTiKd deKaOIKO AOYAPIOUO TNG CLYKEVTIPMONG TOV
16vtov H30'. O mpocdiopiopdg tov pH yivetol xpoUATOUETPIKE Kot AEKTPOUETPIKL.

To pH tov vmoysov vepod kabopiletar amd TIg SAPOPES YNUIKES OVTIOPAGES Kot
ooppomieg petalh tov dtwAvpévoy wviov péca oe avtd. To pH mov ogeiietar otnv
napovcio tov CO; anoteAet to pH 1coppomiag 1 pHs kopeopov. Av to pH tov vepod givar
HiKpoTeEPO amd 10 pHs kopeopo TOTE T0 vEPO £xEL LEYOAN OLHAVTIKTY TKAVOTITO KO HITOPEl
va dtoAdvoel To CaCOs. v avtifetn mepintwon 1o dtdAvpa givol KopespuEvo Kat amoBétet
70 CaCOs.

To pH twv vepdv yevikd peidvetor 660 1 vodtivn palo evnlikiovetot. Mo véa vddTivn
pala etvor ovvnbog aikaiikn (pH>7) kot oryd-oryd pe tov ypovo yivetor 0&vn (pH<7).
Avto o@eidetor KLPIOG 0T GLYKEVIPMOOT OpYOVIKOD LAKOD, mov ekAvel CO, oOtav

omoovvtifstot.
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H 6&wvn Bpoyn (acid rain) mov ogeileton oty ékivorm o&ewiowv (SO, NOy) and v
Kavon vopoyovavlpdkmv Kol T peTOTpOm TOovg o€ 0&Ea omnv atuoceopa (HaSOq,
HNO:3), coparirer ot peimon tov pH kon ot dnpovpyio 6&tverv vmoysimy vepv.

To pH tov vepod tov vreddpovs eivar onuavtikdg napdyovtag arnocdfpwone. O&wvo
nmepBailov guvoel v agaipeon Fe kot Al amd ta untpikd opvktd, kabmdg kot
ovykévipwon tov Si0,. To pH eniong pnopel va peiwbei amd v o&eldwon g appmviag,
OV TPOEPYETAL OO TN XPNOM TNG KOTPLdg cav Aimacua, kabmhg kot v ofeidwon tomv

noprtov (FeSy).

Avvauiro Oéetéoavaywyijs (Redox potential)

To duvapkd o&gdoavaymyns (Eh) evdg vdatikov dtoivpatog propel va vtoloyicohel amd
v e&iomon tov Nerst. Metpdton pe gvaicOnta niektpodoa kot eoptatal omd ™ 0€on
1GOPPOTIAG TNG AVTIOPUONC:

O&ewbmpévn popeny + e < Avnypévn popon

H 6éon g ooppomiag €optdtor omd TG GLUYKEVIPADGCEL TOV OEEOMTIKOD KOl TOL
avaywywkob copotos. To mo dpbovo kot 1oyvpd 0&edmtikd oty evon eivar to o&vydvo
KOl TO 1GYVPOTEPO avay®YIKO Bempeitat To LVOPOYOVO.

H petapoin tov pH oto mepipdiiov mpokodel onUOVTIKY] HETABOAN TNG TWNG TOL
duvapkol o&edoavaywyns, AdY® NG CLUUETOYNG TtV Wviov OH ot avtidpdoslg
oygwoavaymyns. I'vopilovtag Tig THES TOV SLVAIIKOD 0EEW0AVAYWYNG GE GUVAPTNOT HE
10 pH, &ival duvatdg 0 TPOGIOPIGUOC TV HOPO®V LE TIG oToleg Ppioketal £va YUK
oTOLElD0 OE £VOL GLYKEKPIUEVO PUGTKO TEPIPAALOV.

Y10 Zyquo 3.4 oeaivetor m oxéon Eh-pH ko dwokpivovror meproxég 6mov 10 vepd
ofeavetar oe O, ko mepoyég 6mov avayeton oe Hy. Emiong n xatavoun tov H,S, CHa,
Fe?" kot AoV evdoemv kabopiletal oe peyého Padud amd tv tun tov Eh.

Me m Bonfeta tov Eh gvog vodtivov mepiPdAlovtog eival duvatodv va vroroyicBodv e
aKpifelo 01 GLYKEVIPMGELS OVIOV 1] EVOCEMY 0TO TEPPAAAOV aVTO. ZTNV EMPAVELN TNG
O0araccac to Eh=10,3 (o&edwtikd mepiPdArov), Adym eUTAOLTIGHOD HE 0EPOL KOl KOVTE
otov mubpéva Eh=-0,6 (avaymywod mepipdiiov), Adym mepicoelog opyavikod LAKOD Kot
EMheryng o&uyovou (Ocodmpikoac, 1997). Xoaunid Eh coufdiier omn d1atrpnomn opyoviknig
OVAng o’ éva inua. Xy Enpd, aebovn opyavikn VAN LLAPYEL OTOV TLOUEVE AMUVOV Kot
eldv Ko otn BdAacca oe KAEGTOUG KOATOUG HE TTEPLOPIOUEVT]) KLUKAOQOPiD, VEPOU Ko

AToLGi0 AOPOKOKK®OV KAUGTIKOV DAMK®V.
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Yympoa 3.4: Adypappo Eh-pH.

2ovolika Avaivpéva Xrepea (T.D.S)- ALatotyta Tov vTOYELOV VEPOD

H mapovsio addtmv 6to vroyelo vepd oyetileton pe To €100G TV TETPOUATOV 6T OTToial
KIVELTAL, TOV ¥POVO TOPALOVIG, TNV TOOTNTO PONG K.AT.

To T.D.S ex@pdlel T GLVOAIKT CLYKEVIPMOT TOV OIAVUEVOV GTO VEPO OAAT®V, YMPIG
va epthappdvovtot to atwpovpeva WUt To KOAAOEWN Kot To dtodvpéva aépta. AnA.
to T.D.S oamotelel éva odeiktn petoAMKOTNTOC (OANTOTNTOC) KOL CULVOEETAL LE TNV
niektpikn ayoyotto (EC) pe tig oxéoeig (Zy. 3.5):

T.D.S (ppm) ~ 0.65 (EC) (uS/cm) xor T.D.S (meq/L) ~ 0.01 (EC) (uS/cm)

3500

3000

2500 -

2000 -

1500 -

T.D.S. (mgiL)

1000 -

500

0 T T T T
0 1000 2000 3000 4000 5000

E.C. (uS/cm)

Yympa 3.5: Ipagr napdotacn T.D.S (mgr/L) oe cuvaptnon pe v EC (uS/cm) and deiypata
VEPOL TOV TOPAKTION dAAOLPLakoD VIpopopéa Tov Nopoh KopvBiog.

Av ot tipég tov T.D.S. xvpaivovton peta&d 0-1.000 mg/L 10 vepd eivor pivoré (fresh),
petagd 1.000-10.000 mg/L Bswpeitar vpdiuvpo (brackish), petagn 10.000-100.000 mg/L
aJuvpo (salt or saline) kot yio tipég peyarvtepeg tov 100.000 mg/L vzepaiuvpo (brine).
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I"a tov vmoloyiopd tov T.D.S. mpootifevtat ot Tipég AV TV 10vTeVv, eved o Hounslow

(1995) mpoteivel v kaT®OL avarvtiky Ekepoon ywo o T.D.S.:
T.D.S.= X0vvodro 16viev + SiO; — (0,5082 x HCOy3)

To T.D.S. pumopet va ennpeacHel and 1 dieiocdvon g Bdhacoag, Tnv eEATUIoN TOV VEPOL
Kot T 01dAven opuktng VANG. To mAedvacua Tov apdevTiKoy vePoDH mov dinbeital oTov
VOpoPopo avédvel to T.D.S. Meydreg Téc alatdTNTOG OMAVIOVIOL GE VOPOPOPOLS
ENpOV TEPLOYDV KOl OE AEKAVES LLE KOKT GTPAyYLoN.

2T TOPAKTIEC TEPLOYES TO. OEPOUETAPEPOUEVA GAOTO OITOTEAOVV U10. CTIUOVTIKN TTNYN
alaToTNTOg TOV VIdYEIOV vepdv. EykiwpPiopéva aipvpd vepd evtomiloviol og mePLoyEg
Wnuatoyevav anobéoewv (badlands).

Ta vrdyeln vepd £€xovv HEYOAVTEPEG GLYKEVIPAOOCELS OWAVLUEVOV OoAdTOV omd To
EMPAVELNKA, AOY® @OpTIoNG e dAata omd TN O1dAvon tov netpopdtov. H alatdétta
etvar peyoAdtepn oe meployéc, 6mov M kivion tov vepol givar pikpoTepn Kot o€ Enpég
TEPLOYES 1e aon oV EmAvon and T Bpoyn. ['evikd, n adatdtnta avédver pe 1o Bdbog.

Me oandotoén mopackeLAlETOL TO ATOGTAYUEVO VEPD, TO OTOI0 OV TEPLEXEL KOOOAOV
dwdvpéva daato. Me katdAAnAn eneéepyocio TapackevdleTol 10 amovieuévo vepod, amod
70 omoio £yovv aalpedel 1W6vTa TOV Elval SuVATOV Vo dSNUOVPYNGOLY TPOPANUATH KATA TN

xp1on Tov (cuviBwg gival amaAlaypévo omd 1Ovta acfectiov Kot poyvnoiov).

Aradvpévo Oévyovo

H mapovsia tov 0&uydévov 6to vodyelo vepd, vroonimvel Tpoceatn £kBeon tov vepol
oV enidpaon g atudésearpoc. To o&uydvo mapovstdaletl pikpn dStohvtdTTa 6TO VEPD, M
omoio. Kvpoiveton amd 6 €woc 15 ppm. Mikpég TéC meplekTikOTTAG 66 0&VYOVO
TOPOTNPOVVIOL O TOANL VEPE 7OV OEV  OVOVEDVOVTOL, €VO ovtifeta peydieg
OVYKEVIPMOEL GLVOVTOVTOL GE VEPGH, TO Omoid OEV MOPAUEVOLY YlOoL HEYOAO YPOVIKO
SoTNHO. OTOVG VIPOPOPOVS OPIlOVTEG KOl OVOVEDVOVTOL GLVEXDS. MIKpPEG TIHES TOV
SLHAVEVOL 0EVYOVOL PAVEPDOVOLV £VIOVO PLTOGUEVO VEPA LLE OPYOVIKEG OVGIEC.

I'evikd n meplexTikdTNTO TOL S10ALVHEVOL 0ELYOVOL GTO vePO eEapTdTan amo:

a) Tn Beppoxpacio. Oco vynidtepn eivar 1 Beppokpacio Tov vepov, TOGO LKPOTEPN

etvau N TepekTikdTTO 68 0ELYOVO.
B) Tnv mocdtTO TNG OPYAVIKNG VANG, 1| OTtoin amocuvTifeTal 6To vepod.
v) Tnv mapovsia 1} amovsio PLTOV (LKPOSKOTIKAOV Kol LUKPOGKOTIKAOV), TO 0TToi0l

UTOPOVV Vo, KAVOLUY pmTOCLVOEST).
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d) To Babud g deicdvong Tov PMTOG, ToL e€aptdtal and to Pdbog.

Koatd v xivion tov vepod omv akOpeotn (®OVN HEIOVETOL 1 GLYKEVIPWOGN TOV
o&uydvou, AMOy® KATOVAA®ONG OTIC 0EEWMTIKEG Olepyaciec mov cuvvtelovvion ekel. H
peiowon tov ovyovov pe 10 Pabog eivor exBetikn] kol omdvio TEPLEXETAL OLHAVUEVO
o&uydvo og BaOn peyodvtepa twv 20 m amd TV VOPOCTATIKY EMUPAVELN. ZTO GTAGULO VEPHL
N TEPLEKTIKOTNTA o€ 0ELVYOVO petofdiietar pe to Paboc ot v emoyn. To 0€pog N

TEPLEKTIKOTNTA 0ELYOVOL oTa peydda BAOT ehattdveTon Kot pmopel v undevicHel.

Aixatixotnta (Alkalinity)

H aAkoAikdmrta givor Eva HETPO TS IKOVOTNTOS TOV VEPDV VA EEOVOETEPDVOLYV OPICUEVT
TocoTNTO VOpOoyovokatovtwy. H efovdetépwon avty ogeiletor otnv mopovsic TV
wvtov OH', COs* kat HCO5". Emuthéov dpovv ot ouluyeic PAcEIC TOL QOOPOPKOD Kot
nopttikoy o&Eoc. H mapovsio opyavikng VAng pmopel var €€l onUOVTIKY €MIOPAOT GTOV
kaBopiopd ™¢ aAkaAkoOTNTOG TOV VIOYEWV vep®V. Ta yAmplovya, Oelikd Kot Vitpikd

10OVToL €V GLUPAAALOVY GTNV AAKOAIKOTNTOL.

2xinpotyta (Hardness)

H oxnpdémra tov vepodv mpoépyetar omd Tnv mopovcio. O160evadv  HETAAAKOV
KOTIOVIOV, €K TOV 0moiov Ta o cvvndopéva sivat to Ca® kot to Mg®". Ta wvto ovtd
avVTIOPOVV HE TO coamovVl kot oynuatilovv ilnuo ko poalli pe opiouéva avidvta, mov
Bpiokoviot 610 vepd dnpovpyody KpovoTa.

O mpoodlopiodg TG oKANPOTNTOS £xel UEYAAN omupaocia ywori omotelel kplTnplo
KOTOAANAOTNTOG Y100 TOAAEG YPNOELS TV VEPAOV YiatTi delyvel TNV TAOM Yo GYNUOTIGLO
avOpokiKOV emkadnoemv otovg AEPNTEC KOl TIC WYUKTIKEG OeCOpEVES, TV 1KAVOTNTO
déopevong coandvev Kot xpopdtov k.6 (Mntpakag, 2001). H okAnpoémta To0v mOGIHOo
vepol HETAED TV GAA®V GLVOEETOL KO UE TNV VYEIRL TOV avOpOTOL KOl CLYKEKPIUEVOL
oyetileton pe KopdaKés madnoes.

H oxinpomta daxkpiveton oe:

o) Hapookny 3 avlpaxiky oxKAnpdtTo TOL TPOEPYETOL OO TNV TOPOVGio OEV®V
avOpaKIKOV aALT®V TOV Ca’" xau Mg2+ OnA. Ca(HCO3),; kar Mg(HCO3),. Ta drhata ovtd
mpoépyovianr amd T Swdhvon oAdteov Ca®’ kar Mg®', mov vmdpyovv oto Sidpopa
TETPOUATO 1 6TO €0000¢ péco amd To omoia OwEpyetar to vepd. H dudlvorm avt

dtevkorvvetan amd to CO; mov ehevBepdvetar amd T PokTnpPlokn dpdom G OPYUVIKEG
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ovoieg Tov €dGPovg N TpocrapPdvetar and v atpndceapa. Otav 1o vepd Bepuaviel ta
dAata avtd amoovvtifetal ota avTioTorKo AvOpaKIKA Kol TEPTOLVY M¢ {nua.

B) Moviuny oxiypotnyra 1 un avlpakiky TOL TPOEPYETOL AMO TNV TOPOVGIO OAKAAKDOV
youwv, evopévav pe to Betikd 10v, 1o 16V yhopiov kot o vitpiko W6v. H kdpla nyn tov
Oetikov 1OvTov civar 1 o&eldmwon tov cdnpomvpity, €kT0¢ Kol av cvpPaivel amdbeon
efomoplrmv.

v) Olixy oxinporyra (Total Hardness): Eivar 1o dBpoicpa g avBpakikng kot g
puoviung okAnpomrtag. Exepdleton og 1codvvapo CaCO; (mgr/L), aAld kou og abpovg
OKANPOTNTOG.

O Tloidikog Pabuos 1woodvvapel pe 10 mg/L CaCOs kon o Igpuavikog fobuog 1codvvopel
pe 17,86 mg/L Ca(HCO3)s,.

H ol oxinpémra (TH) divetar oand ™ oyxéon: TH=2,5Ca+4,1Mg av o1
TEPLEKTIKOTNTES TOV WOVTOV gival ekppacpéveg o mg/L kot TH=50 (CatMg) av eivat
exppacpéveg oe meq/L.

H meproyn peta&y 15-20 yorlikadv Babudv yopaktmpilovv mold koA vepd amd dmoyn
okAnpoémtag. H undevikn okinpotnra, 1 movteAng omA. EAdenym acPeotiov kot payvnoiov
dev etvan emBountr. H peyddn oxdnpdmra mpokadrel ehappd dibppola 6 6GOVG TTivouy
Yo TPOTN QPOpd, EVD M oLveXNS €EMTEPIKN TOL YpNom TPoKaAiel epebioud 1o OEpLO.
Emiong xoataotpépel 1o vedopoata kot @Beiper T1g ovokevés. Ta vepd pe Paon
okAnpodtta taivopovvion Onwg eaivetot otov Iliv. 3.2.

H oA odkaikdtra ioovtan pe Alk=0,81967 HCOs™ (mg/L).
2V TEPITTOOT TOV 1 OAKOAMKOTNTA VOl HEYOADTEPT ATTO TNV OAIKT] OKANPOTNTA TOTE 1|
un avOpokikn okAnpotnTa (LOVIUN) eitvor Pndév Kot 11 OAIKN) GKANPOTNTO 1GOVTAL PE TNV
avOpokik okAnpotta (Tapodikn). Av 1 aAkaAMKOTNTA €ivol PIKPATEPT OO TNV OAIKY|
OKANPOTNTO TOTE 1 TOPOOIKN GKANPOTNTO €ivar iom He TNV oAKaAKOTNTA Kol 1 LoV

elvai 1 010popd TG OAKOAIKOTNTOS OO TNV OAKT OKANPOTNTO.

Miv. 3.2: To&wounon twv vepdv pe Bdon T okAnpodtnra.

Iooovvauo T'allikoi Xaparxtypiouog
CaCO; (mg/L) Pobuoi TOV VEPOD
0-100 0-10 Molokd
101-200 10-20 Métpio 6xkAnpod
201-300 20-30 2KANPO
>300 >3() IToA) 6xAnpd
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H amociinpuvon tov vepov (PA. ene&epyacio vepov, mapdypago 9.5) yivetar pe ynuikés
dwdwkaocieg (1nuatomroinomn), Le AvIiIGTPOPN OCUMGT], NAEKTPOOIAAVOT 1] LE TEPLOPIGUEVT
e€atuion, kabamg kot pe yprion ovtoavtaAlaktodv (prtiveg 1 (edA0ot).

>tov Ilivaxa 3.3 mov akolovbei Tpocdiopilovion o1 KuPLOTEPES TOPAUETPOL TOV TOGLLOV

vepov, 0mmg kabopilovion pe faon ) vopobeoia g Evponaikng Evoong.

Iiv. 3.3: Evdeiktikéc mapdpetpor Tov TGOV VEPOD
(Odnyia 98/83/EK tov Tvufoviiov tne 3"/11/1998).

Movada ékppacng HopoapeTpikny Tip*
a/a. HopapeTpog OTOTELECUATOV

1 I6vta vopoydvov povéda pH 6.5<pH<9.5
2 Ayoyywotta uS/cm 2500
3 XAwprovyo GAota mg/1 250
4 Oetikd ahoto mg/l 250
5 Ndtpro g/l 200
6 Apyidio ug/l 200
7 Nutpikd drota mg/1 50
8 Nitp®mon droza mg/l 0,50
9 Bpouwd drota mg/l 10
10 Kvaviotvya dAata ug/l 50
11 Appovio mg/l 0,50
12 dOoprovya Ao, mg/l 1,5
13 2idnpog ng/l 200
14 Mayydvio ug/l 50
15 XaAkog mg/l 2,0
16 Apoevikd ug/l 10
17 Xpopio ng/l 50
18 Y dpdpyvpog ug/l 1,0
19 MoAivBdog ug/l 10
20 NukéAo ug/l 20
21 Kdadpo ng/l 5,0

*H mopopetpkn tun, pe Baon v Odnyio 98/83/EK, avagépetatl ot GLYKEVTIPMGOT KATAAOIT®OV LOVOUEPOVG
070 vePO, OTMG VITOAOYILeTOL COUP®VO [E TIG TPOSLOYPAUPEG TEPT LEYIOTNG HETAVASTEVONG EK TOV OVTIGTOLYOV
TOALLLEPOVG, OTav PpiokeTal o€ emapn e 1o vepo.

O ovvreleatnic mpoapopnons Nazpiov i kivovvog Nazpiov (SAR)

O ovvtereotg mpoopoenong vatpiov (Sodium Adsorption Ratio) icodton pe:

Na
[Ca+ Mg
2

OOV 01 GLYKEVIPAGELG TOV 1OVIOV givan ekppaouéves o meq/L.

SAR =

O ocvvteleotng Tpocspdenomg vatpiov amoteAel Eva Pacikd KPLTnplo TG KATAAANAGTNTOG

evog vepov yua apdevor. To vatpro dnuovpyel amokpokidowson Tov £66.POVS, TPOKAADVTOG
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peimon Tov aeptool Kot TG TEPATOTNTOS TOV £0GPOVS. o niextpikn aywypodmta 750
uS/em, tyéc tov SAR<6 vmodniovouv pkpd kivovvo vatpiov, 6-12 péco xivovvo
vatpiov, 12-18 peydro kivovvo vatpiov kot tipég SAR>18 oAb peydio kivovvo vatpiov.
Muw ta&vounon tov apdevtikav vepwv Paciopuévn oto SAR kot v mAekTpikn
ayoyuoémro mpotddnke oe ddypappo arnd to U.S. Salinity Laboratory 1 dwdypoppo
Richards (Xy. 3.6).
Y10 Xy. 3.7 mapovotdletor to Sdypappo TaEvounonsg apdELTIKOV vepav pe Pdorn Tto

Babuod arkarioong Natpiov (Sidypappo Wilcox).

Eilfimr aywyipdrnia o pSiom omoug 25 C
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Yympa 3.6: Adypappo taEvopmong apdELTIKOV VEPMV.

H mepiextikotnra o¢ varpro (Pabuog aikoiioong) exk@paletor cov mOc0GTO €M TOLG
exato (Na%) amd m oyxéon:
Na(%)=(Na+K).100 / (Ca+tMg+Na+K)
OOV OAEG Ol GLYKEVTIPAOCELG Elval EKQpacUEVeS o meq/L.
H dwPpotikn wavoétnta tov vepod 1 N kavotnta amdbeone ardtov, kKuping CaCOs;
nailel onuavtikd polo oTig ¥PNoELS ToL Kot e€aptdtal amd T Beppokpacia, To doAvUEVO
o&vyovo, v TayvTTo. pong Tov vepov kot o pH. Ta PBakthpla eniong Opovv KATOALTIKA

EMTOYVVOVTAG TIG YNIKES OVTIOPAGELC.
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Yype 3.7: Avypoppa tagvounong pe faon to Pabud aikarioong Na (dwdypappa Wilcox).

Tovrtikij 16yvg I (ionic strength)

H 1ovtikn 1oy0g gtvar éva pétpo g 0AMKNG CLYKEVTIPMOONG TV 1OVI®V Kol VToAloyileton
and tov tomo: [=0,5 ZM Z?  6mov M; eivon ) poproxn cuykévipoon (mol/L) tov i-06t00
wvtog kau Z; gtvor to goptio tov. Ot Domenico & Schwartz (1990) avagépovv 61t 10

YALKO vePO Exel 1ovTikn 1oy 1<0,005.

AeinTng Kopeouov kot oEikTS oTafepoTNTAS

O Jcintys wopeouov SI n Langelier (Saturation index) ypmoylomoteital o TOv
TPOGOIOPIGHUO TOV TOPUUETP®Y TOV GVUPBGAAOVY ot ddPpwon N v andbeon acPeotitn
N YOWoL 1 doAOUiTN ald TO VEPO GTOVS COANVES LETAPOPES.

H yevikn popon tov deiktn kopeopov eivar SI=pH-pHs

omov pH=to0 petpovpevo pH tov vepol kat pHs=to pH kopeopo?.

o tov acPeotitn: SI=log([Ca* I[COs*)/K, 6mov [Ca* I[COs>] t0 yvopevo evepydTnTog
kot K 1 otaBepd icoppomiag. Oeticég Tipég Tov 0eiktn Kopespov dNA®VOLY TV Téon Tov
vepo Yy amdBeon CaCOs, evd o1 apvnrtikég v tdom va dtaivel CaCOs.

O Ryznar mpotewve tov deikty otabepotnytag Stl (Stability index) mov diveton amd ™
oyxéon: StI=2pH-pHs. Twég tov St peyoarvtepeg and 7 Sniodvovv dtoPpmtikd vepd. Otav

o0 ogiktng StI eivon pikpdtepog amd 7, 1o vepo Exel TNV TAON Vo amobETEL AAATA.
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Y10 Zy. 3.8 mapovcialetar To vopdypapupa Langelier, amd 1o omoio mpokvTEL N TIUN TOL
deikn, av yvopilovpe ™ okAnpoOTTO, THV OAKOAMKOTNTO, TN OEppokpacio Tov vepol Kot
10 pH. ILy. av n oxkdnpoémra Ca sivor 240 mg/L CaCOs, n odkaiikdémra 190 mg/L, 1
Oepuokpacia 70 °F kot to pH=6,8 omd 10 Sidypappo mpokdmtel pHs=7,3 kol cuVERT®E 0

delktng Kopeopov eivar SI=pH-pHs=6,8-7,3=-0,5 vroonimdvovtog dafpotikd vepo.
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Yyqpe 3.8: [pocdiopiopodg tov deiktn Langelier (Kemmer 1988, amd Mntpaxoe 2001).

H mpoocHnkn moAvpepdv opyovik®v popiov avacTéAAEL TO GYNUATIOUO KPLGTAAA®V
CaCO; ko1 amoteAel ™ @OnvoTep Ko amoteAecpatikdtepn HEOOOO EAEYYOL TWV
anobécev  CaCO;, CaSOq4 kot  Caz(POs),. H mpooOnkn emiong dSwpdpwv
GUUTAOKOTOMTAV pEWdVEL TO pLONO amdbeonc tov CaCOs, Yot deopevovv ta Ca’™ oe

ELOLIAVTO GOUTAOKCL.

Bioynuixa araitovuevo oévyovo (BOD)- Xnuixa amaitovuevo oévyovo (COD)

BODs civar 1 mocot T TOL 0ELYOVOL OV KOTOVOADVETAL OO TOVG HKPOOPYOVIGHLOVG
Yy T PLOAOYIKY AOIKOOOUNGT TV OPYAVIKAOV EVAOGEMV TTOV TEPLEYOVIOL GTA VEPL, CE
ddotnua 5 nuepdv kot oe Beppokpacio 20 °C. Ot twég tov BOD divouv ypfioieg
TANPOPOPIES Y10l TNV OAIKT] POPTICT] TV VEPDV LE OPYUVIKEG EVAOGELC.

COD e&ivor 1 mocdTTO TOL 0EVYOGVOL TOV KATOVOAMDVETOL Y10 TN YNHKN 0Eeldmon TV

OPYOAVIK®V EVOGE®V, 01 0Toieg Bpiokovtal ota vepd.
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Egappoyn 3.1

Muo avéAvon detypoatog vodyelov vepov £0moe ta eENg amoteléosota o€ mg/L:

Ca*'=76, Mg*'=14, Na'=22, K'=1,5, HCO; =267, SO, =14, NOs=1,5, ClI'=44.

- Na petatpamodv ol GLYKEVIPOGELS 6 meq/L

- Na vroAoyisBel to cpdipa 1oolvyiov 1OVT®Y.

Avon: Me Baon tov Ilivoka 3.1. mpokdmTovy o1 Katwbl cuykevipdoelg o€ meq/L:
Ca*'=3.7924, Mg>'=1,15164, Na'=0,957, K'=0,03835, HCO;=4,34335, S0,>=0,29148,
NO;=0,0242, CI'=1,2412
To aBpotopa TV KaTOVTOV €ival 5,94 kot to aBpotoua Tov avidoviov 5,90.
Me BdGﬂ m GXéGT] (Ekattévrwv'zavt()vrmv)/ (ZKartévrwv+zavtévrwv) TFPOK'I'JRTH ot
10 o@aipa ooluyiov Wvtov givor 0,33%, to omoio glvar amodexTo.

Egappoyn 3.2
Muo avéAvon detypatog vdyelov vepov £0moe ta eENg amoteléospota o€ mg/L:
Ca*"=23, Mg*=4,7, Na'=35, K'=4,7, HCO;=171, SO,*=1, CI'=9,5
Na vroloyioBovv: H aAkoAkoOTNTa, 1 OAIKY, TAPOIIKN Kot LOVIUT GKANPOTNTO KOl O GUVIEAEGTNG
TPocpdPN NG vaTpiov
AYon: H odkorwotta (Alk) vroroyiletat amd ) oyéon 0,81967 HCO;5'.
Avtikabiotd ko £xo Alk=140,16 mg/L icodvvapov CaCOs;
H olwkn oinpotnta wisovton pe TH=2.5 Ca+4.1 Mg
TH=(2,5 x 23) + (4,1 x 4,7)=76,77 mg/L 1codvvapov CaCO;
Ene1dn n odkolkodTnTO €ivort HEYOADTEPT ATTO TNV OAIKT GKANPOTNTA, 1] LOVILY GKANPOTNTO
glval undév ko 1 oMK oKANPOTNTA 1500TUL LE TNV TTapodikt|. Me Bdon tov Ilivaka 3.1.
TPOKHTTOLY 01 KAT®OL cVYKEVTPpOOElS o meq/L: Ca*'=1,15, Mg*'=0,39, Na'=1,52
AVTIKa016Td GTOV TOTO TOV GLVTEAESTN TPOoopPOPNoNng vatpiov (SAR) kot €xw: SAR=1,73.

Egappoyn 3.3
Avoperyvoetal To vepd piag mnyng pe niektpikn ayoyotnte EC,=606 uS/cm kot vepod amd o
yvedtpnon pe ayoyipotnta EC,=393 uS/cm kot mpoxvntel vepd pe ayoyipuotmnta ECi =544 uS/cm.
No tpocdiopiebei 10 T0G0GTO TOL VEPOD TNG YEDTPNONG GTO UiyHa.
Avon: Eeapuolm m oyxéon ECix=EC, .(1-x) + EC, . x, 670V X givail T0 T060GTO TOV VEPOL

NG YEDTPNOMNG GTO Hiypa. AVIKadoTOVTAG TIC TIES £XM

544=393 x + 606 (1-x). Advovtoc g TPog X TpokvumTel X=29,1%.

3.4. Ahho OPAKTNPLOTIKE TOV VEPOD

Opentika diata

Ta owAvuéva oto vepd Opentikd dAata mailovv kabopiotikd polo ot Proroyikn
napaywywodmra. To alwto Kol 0 pwepopos Bempohvtal o1 TAEOV GNUAVTIKOL TAPAYOVTEG
YL TNV AVATTUEN TOV OPYOVICUMV.

To 4lwto Ppicketon 610 vepd e SIPopeg HOPPEC: 0épto oe dtdhvon, appovio (og NH,"
N NH40OH), NOs’, NO;', opyavikd almTo.

O owopdpog dev Ppioketar erehlBepog kol ota vepd amovtd pe T poper, opbo-

POGPOPIKAV OVTIOV, TOAV-QOGPOPIKOV WOVIOV KOl WOVIOV GE 0pYoVIKEG evaoels. O
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OAKOC POGPOPOS TEPIAAUPAVEL TO POGPOPO GE COUATIONKT HOPPY| Kot ToV dtodvpévo. H
oLYKEVTPp®OTN TV OpenTik®v mailel onuaviikd pOAO OTNV EUPAVICT] TOL EVTPOPIGLOV,
oV LEEPUETPN ONA. aVATTTVEY QUTIKOV OPYOVIGU®OV GE VOATIVOL CAOUOTO LE GUEST
datdpaén g oKoAOYIKNG tooppomiag (PA. mapdypago 5.4).

Awwpovueva couationa,

AOYy® ¢ O01dAvong kol TNG OMOCAOPOONG TOV TETPOUATOV TO VEPO UETAPEPEL
alwPOVUEVO COUOTIOW, TOAMES @Oopég un opatd pe youvd updt.. Ov avBpomiveg
dpaoctnpoteg (pdmavon pe omdPAnta) cvpPdriovv oty emumAéov  dmpuovpyio
awwpovpevoy. Ocov agopd Ta alwpodueve Ploloyikng TpoéAevong avtd eivol Kupimg
Bakmpia kot dAyn. H mapovsio Tov almpodpevmv 6To vepd HetdVEL T dladyeld Tov, Adym
dluong v eMTOS. Agitovpyoldv 0 ¢ HECO TPOoPOPNONG OPOpwV  emPAaPdV
CLOTATIKAOV T.Y. PopEV HETAAL®VY, OPYOVIKOV OVCIOV K.AT. Kot Y10, T0 Adyo avtdv mailovv
ONUOVTIKO POAO GTO YE@YMNUIKO Kot BloAoyikd KOKAO.

H pétpnon tov atwpovpevav yiveton pe ) @olétyta oe povadec Bordtntag. H Bordtnta
etvar n WO TO TOL VEPOD VO TPOKOAEL O1dYLOT KOl OTOPPOPNCT TOV PMOTOS, YWPIg va
emrpénel ) dEhevon Tov (Mntpakag, 2001).

Ta @uowoynukd kot PlOAOYIKA YOPAKTNPICTIKE TOV  OOPOVUEVOV  COUUTIOIOV
kaBopilovv v mordTNTA TOL VEPOU Ko TIG peBddovg emeéepyaciag Tov. H amopdkpuvon
TOVG Yivetar pe v gpappoyn g kabilnong, g dmbnong and otpdpa dppov | and yn
dTopwv Kot g Opoupwong / kpokidwong (BA. mapdypao 9.5).

Opyoavikés ovaicg

Ot opyavikég ovaiec mpogpyovral gite amd PLOIKES dadKacies, eite amd avOpomoyeveic.

Ol QUOIKEG OPYOVIKEG EVIGELS GTO VEPO TPOEPYOVTOL AT TIS SdIKAGIEG AMOOOUNONG
TPOIOVTOV QLTIKNG Kot {OIKNG TPOEAELONG (YOVUKE GLGTATIKA).

Opyavikég ovoieg amd avOpamiveg dpacTNPLOTNTES VOl ALTEG TOV TPOEPYOVTAL OO TNV
emeEepyacio TOv VEPOU T.Y. AAOYOVOVYES OPYAVIKES EVDGELS LETA TN YA®PIWGT TOV VEPOD,
N pomovon (amoppLTAVTIKA, APOUATIKEG evmoelg K.AT.). Tig tedevtaieg dekaetieg 1M
EVTOTIKT XPNON QLTOQUPUAK®V Elye MG ATOTEAEGUO TN POTAVOT] TOL VIOYELOL VEPOD LE
opyovikég  evacels. Ot opyavOyYA®PUOUEVEG EVMOCELS TOL  YPNOUOTOOVVTOL MG
EVTOLLOKTOVO, OgV €ivat EDKOAN OTOOOUTNOLES KO ATOTEAOVV TNy pOTAVOTG TV VITOYELOV
VEPOV.

Ot pavoreg (CsHsOH) ypnoyromolovvion otn Propnyavics Qoppak®mv, xpopITomV K.AT.

kol Bplokovtal oto vypd andPAnta Tov ghatovpysimv. H podmavon tov vrdysov vepov,
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7oV TTPoopileTar Yo TOCILO, He PavOAES eivar emkivovuvn yio T dNUOGLa vyeia yoTi pe )
YAopiwon Tov vepoy oynuatilovionr YA®POPUVOAES, oL eivar ToEKEC KOl KOPKIVOYOVEG.
20V OVOTATY ETTPENTH] GVYKEVIPOOT PUVOAL®V 6T0 TOSLO vepd €xet oprobei to 1 pg/L.

[ToAAEG @opEC o1 0pYaVIKEG 0VGIEG EIGEPYOVTOL GTO VEPO HETA OO SPPOEG 1| ALTLYNLLOLTOL
(m.x. Ooppon TMETPEAAIOEOMV) 1 HETA TN O14ALON TV TAUCTIKOV COAVOV (dtdivon
HOVOUEPOVS o TN HALa TOV TOAVUEPOVS TANGTIKOV) GTO HIKTLO LETAPOPAS VEPOD.

["a tov Tpocdiopiopd TV 0pyavIKGOV evdcemv cuvBmg Tpocdtopiletal T0 GHVOLO AVTAOV
HETpOVTAG TOV OAMKO opyavikd avOpaka (TOC) kot ta oAikd opyavikd akoyova (TOX).
Padievépyeia tov vepov

H padievépyela tov vepov givar puoikn 1 avBpaomivng tpoéievong. H puoikn mpoépyeton
amd To padlevepyd ototyeio Tov LVILAPYOLVY 6T YN N ONovVpYovVTOL At T0 PopPapdicud
™G ATUOGPALPOG LE KOGLUKT aKTIVOPBOAT.

Ta 800 kvptdtepa padievepyd 10dTOmO. TOL VIAPYOLY oTO Vvepd eivan o Tpitio (CH),
avOpokac-14 (**C) xat 10 k6A0-40 (*°K). To tpitio mopdyetor Kotd TV emidpacn e
KOGUIKNG akTvoBoMag 610 0&uyovo Kot VOPOYOVO TNG OTUOGPALPOS, OTOTE TOPAYOVTOL
noptla vepol pe tpitio 6to poptd tovg. Ilapodpota dnpovpyeitar Kot 10 16OTOTO "¢ ko o
nopaydpevo CO, eykhopiletar oto vepd. To wotomo K mapdyetar amd tov prhotd g
me.

O avBpaxoac-14 ypnoyomoleitonr yoo T YPOVOAOYNGT VAIKGOV TOV TEPLEYOLV AvOpoaKa
(&0X0, puTd) Kot TO TPITIO Yia TN XPOVOAIYNOT VEPDV.

Ot Bovdovpng kar Fleet (1995) and 10V mpocdtopiopd e nAkiog Tov vrdyelov vepon
0V VOpopopéa NG Blounyavikng meployng Iatpdv, pe tn ypnon 160t6TOV TPLTiov
mpoEkvuye ATl avtn givar Tadootepn amd 40 ypdvia (3 deiypota) kot o AAlo 2 deiypota 1
niio avépyetat oe 300 kot 600 ypdvia, avticTorya.

2 QULOIKN padlevEPYELD GUUPBAAAOVY T PadlEVEPYA 1GOTOTO. TOL ovpaviov-238, Bopiov-
232 ko ovpaviov-235 kot to TpoidvTa SdcTacn TouS pdoto-228 kot padio-226.

Ta avOpodTIVNG TPohevons padlevepyd 1GOHTOMO. TPOEPYOVTOL KUPIOE amd T YpNon TOV
TUPNVIK®OV OTA®V, KOOMG Kot To padlevepyd @dpupoka kot kovowo. H mapovcio
POOIEVEPY®V 100TOTT®OV 610 vePO To. Kabotd axatdAinio yioo woéom, yoti TPpoKaAoHv
YEVETIKEG LETAALAEELS KO TEPATOYEVECELS.

Ocun kau I'sbon
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H oopn kot n yedon kabopilovtar amd v mpoéhevorn tov vepol Kot TIG avOpOTIVES
enepupdoelg mov oyetilovion pe g peBddoVg emelepyasiog Kot Ta OIKTLO PETAPOPAS Kot
dtavopung tov vepov.

To cbvoro Tv dwAvpévav ordtwv (TDS) eivar €vag deiktng yia T yebhon tov vepov. Av
ot Tipég tov eivan pikpég (<1000 mg/L), n yedon tov vepol eivar KaAr. Av ot Tipég sivat
HEYAAEG, TOV LITOONAMVOLYV VPAALLPO VEPA TO VEPD EXEL «YALPT» YEVLOT).

Inuovtikd polo ot yevor Kot oGun Tov vepov mailovv kot ot péhodot eneEepyasiog Tov.
H ypnon my yropiov og omoAvpoviikd omuovpyel mopdywyes eVAOGES KATO TNV
avTiOPAoT] TOV LE TOL OPYAVIKA GUGTOTIKG TOL VEPOU (TT.). YAWPOPOIVOAES), OL OTOIEG £XOVV
dapopeg ooués. H mapovoia vopodeiov (H,S) oe meprektikotra >0,1 mg/L oto vepo,
onuovpyel dvodpeotn ooun (cav kKAoOPo avyd). To vdpdbelo mpoépyetonr amd TV
avaywyn Oetik®dv 10vtov o€ avaepoPieg cuvOnkeg.

H omodounon @utik®v VROASWWUAT®OV KOl To  TPoidvio  HETAPOAICUOD  T®V
HUIKPOOPYOVICU®V &lvar emiong ottieg yioo mbavn onuovpyio oopng Kot yebong ot
empavelokd kvpiog vepd. H yewouivn pe v oopn youmddn-podyrag eivor mpoiov
HETOPLOAIGHOD LUK T®V KO OAYDV.

Téhog, n mapovoio appwviog, n onoia gival deiktng ProAoyikng pouTovong, TPOcdidel 6To
VEPO [ OLGAPESTN YEVCT| GTO VEPO.

Tves apravrov

O aptovtog elvar emkivéuvog Kupimg OTOV EIGTVEETAL KL 1] GUGCMOPEVSCT] AULAVIOV GTOV
opyoviopd umopel va mpokoAéoel kopkivo. Kotd 1t petagopd tov vepoy  pe
OULOVTOGOANVEG oVTO @Bgipel 10 e0mTEPIKO TV aywydv. Etol ot mopayoueves iveg
QUIAVTOV TAPOGVPOVTOL KOl CLUYKEVIPMOVOVTAL 6TO TOGIHO vEPO. o TpoAnmTIKog AOYOUG
TPEMEL VO, avTIKaO{oTOVTOL 01 AUIOVTOCOANVES ot Ta SikTLa VOPEVOTG.

To 1010 T0&1Kd €ivar to 0EEid0 TOV TTVLPITIOL, dTAYV AKOAOVOEL TNV AVATVELGTIKY 000,

YVOGTH O¢ TUPLTIMON, KOODS Kol TO YPOULIO KoL TO VIKEALO.

3.5. lIpoéievon TV 10VTOV

3.5.1. Katiévra

a) Acféorio - Mayvijeio
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H xopua mpoéievon tov acPeotiov (Ca) eivar ta avBpakikd nUoTOyEV] TETPMOUOTH KoL
To. papuapo. Emiong mpoépyetal amd Toug acPestovarplovyovs AGTPLovs, Tn YOWO, TOLG
TupdEEVOVCS, TOVG AUPIPOLOVS, KABMG KOl € OPLKTA TG OPLASAG TOV EMIBOTOV.

To poyviioto (Mg”") amavtéron otov ohBivy (Mg,Fe)SiOs, payvnoitn, Sodopitn kot Tovg
yAopiteg. Eniong ota avOpaxikd metpdpata, oto onoio eivorl mepiocdtepo apbovo otav
mepiEyovy payvnoitn (MgCoOs3) kar doropitn (CaCOs;. MgCOs). TIpoépyeton kol amd ™
SAVOT OPYIAIKOV 0pLKTOV, Omov Ppicketol mpospoPnuévo 6to mAEyHo tovs. O Adyog
Ca/Mg oto Baraocowvo vepd eivar mepimov 0,25, oe vedipvpa vepd 1,5-3,7, evod oe
acPeotoMOKd vepd 1,6 kot og doroptikd vepd 1,25.

Ta avotépo ototyeia elval amapaitnta yio v vyeio Tov avBpdmov yati to acPéotio
etvar dtovpnTikd, aVTILTEPTAGIKO Kol OVTIOAAEPYIKO Kot BonBd otnv anén tov aipatog,

EVO TO poryviiolo Bonbd otnv opaAn AEITovpyio TOL VELPOULIKOD GUGTILLOTOG.

p) Nazpiro-Kdiio

Ta alkdio Na kot K cuvoéovv v mapovsio Toug e Toug aotpiovg. To pev vdtplo otov
aABit (NaAlSizOg), 10 ¢ kdAo oto opBoKAaGTO Kot oTOV pikpokAv (KAISi3Os). To Na
ATOVTA EMIOTMG GTOVS VATPLOVYOLS ApPPOA0VS (YAavkopavn) kot otov aiitn (NaCl) kot to
K otov ocvABivn (KCI). To xdMo oyetiletor emiong kou pe koiodyo Amdopoto. H
mopovcio Tov aAkaiiov oyetiCetar kol pe tn deicdvon e BGAaccAS 6 TOPAKTIONS
VIPOPHPOVG opilovTeg N e aepopeTAPEPOLEVA GTayoVidta amd T BdAacaa.

To evoektikd eninedo cvykEvipmong vatpiov ota voyela vepd givon ta 20 mg/L. Xto
Boracowvo vepd avépyetan og 10.000 mg/L. [Teprosodtepo and S0 mg/L vatpiov kot Kaiiov
TPOKOAOVV GOTOVOTOINGTN OV EMTAYVVEL TN SAPPWOT GTOVE AEPNTES, ONUOVPYDVTOG
KPOUOTA. X& HKPEG TEPLEKTIKOTNTEG TO VATPLO KoL TO KAAMO GUUUETEXOVV GTIV OCUMOTIKY
1G0PPOTiDL TOL KLTTAPOL. MeYAAEC GULYKEVIPAOGEIS WOVIOV VOIPIOL GTO TOCIUO VEPO
EMPEPOVY TPOPANUOTA OTNV VYEIR TOV AvOPOTOV TOL TO YPNGIULOTOOVV (ALEAVEL TNV

apTNPLOKN TTieon).

y) Olikog Xionpog
Yta vepd 0 6idnpog cuvavtdtol pe T dtobevn kot v tprebevi popoen tov. Ipoépyeton
and poypotikd metpopota, ofeido (oupatitng, Aewovitng, poyvntitng), coLAPIOl

(ownpomvpitng, FeS,), avBpakikd opvktd (ciompitge, FeCOs).
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Ta emoavelokd vepd €xovv tov oidnpo pe Vv tpiobevny popen, eved avtifeto pepikd

vdyelo vepd mepEyovv 16vta 0160gvoig o1dMpov, Adym EAdetyng o&uydvov. Otav ta vepd
avtd o&uyovwbovv ot diobeveig evoelg Tov G1dNPov 0&edmvovTal TPog Tplobeveig kot
Katakpnuviovral, Tpocsdidovtag Kapé-KOKKvo ypopo. Kaid oSuyovouéva empoavelokd
vepd e PUOIOAOYIKEG GLVONKEG OV TEPIEXOVV GYEGOV KaBOAOL dtadvpévo Gidnpo.
O cionpog amavtdton og vVoyela vepd T Bopelo-Avtikng Ielomovviicov (Ayoio, HAelo)
Kot Tov voudv Kikig, ®eooalovikng, XoAKOKNG K.o., omd aitia mov ogeiloviol g
Ye®AOYIKOVG TTapayovies (Avimvakog & Nikoag, 2005, Mattas et al., 2006). Xvykekpyuéva n
napovsio 0&edimv Tov G1dNpov otov EAVSYN ™S Covng FappoPov-Tpitoing amodidetal
otV avddovon Kol anocafpwon Tov acfectoMbwv, Aateprtdv kol Poéitdv mov Edwaav
VYNAEG GUYKEVIPMOGELS GONPOV KOl OV TPOPOOOTNGOAV OTN) GULVEXEWL TN AEKdvn oTnv
omoio oynuatiloétav o eAvoyNS Tov Ave Hoxaivov. Ot vyniég meplextikdtteg Fe ota
VIOYELDL VEPA TOL KEVIPIKOV TUNUOTOG TNG medddog g ApAapag ocuvvodovtor pe To
nmepIailovia oTpdpata Ayvitn kot g Paxtnplokng eto-avaywyng tov Fe (TTavilog k.4,
1999).

To evdewktikd eninedo cvykEVIpwong oAkol c1onpov eivar ta 20 pg/L kot to avdToto
emutpendpevo 6pro ta 200 pg/L. Otav n ovykévipwon vrepPaiver ta 100 ug/L yiveron
{lnuo.  petd oamd €xbeom OTOV  OTHOGQAIPIKO  aépo, TPOKOADVTAG OoAdtnTo Kot
ONUIOVPYDOVTOS KNAIdEG oTo OoKeDN. Xe mePLEKTIKOTTA peyodvtepn omd 200 pg/L
kafiotator akatdAANAO Kot yio TOAAES Bropmyavikég ypnoels. O oidnpog elval arapaitnto
yvootoyeio yw tov GvBpomo kot m EAAEwn tov mpokaAel avouio. Xe peydieg
TEPLEKTIKOTNTEG TTPOEEVEL PAGPTN GTOLE 16TOVG, AOY® TNG CLGCHOPEVONG TOV.

To vopobelo avtidpd pe ofeido Tov GLONPOV, TOV VIAPYOLVV GTOV VOPOPOPEN KOt
oynpotifovion mopiteg (covAeidia tov Fe). Ot evtatikéc aviAnoelg 001yovv moAAEG POPEC
oV avoymyn Tov OeliKOV HE OmMOTEAECUN TNV OTOPPOEN TOV QOIATPOCOANVOV TOV

VOPOYEMTPNCEWV LLE GOVAPIOLN TOL GLOTPOV.

3.5.2. Aviovta

a) Xiopio (Cl)

Kopla mpoérevon elvar ta {npatoyevy] TETPOUOTO, TOV TEPLEYOLV OPYIMKE OPLKTA
Boldoolog yéveons, Kabdg kol ot efamopiteg. AAAn mnyv amotelel M deicdvomn g
0dAacc0c 0TOVG TAPAKTIONS VOPOPOPOVE. XTI Propnyavikés meploxés avénon tov Cl-

TPOEPYETOAL OO TV KOG TOV TAACTIKAOV KOl T0 OEPUONAEKTPIKA EPYOCTAGIOL.
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Ta yAoprodyo 1Ovia coppdriovy ot STNPNON TNG NAEKTPIKNG OVIETEPOTNTOS TOV
epLOPOV  aocPUPi®V Kol 0TV TOPAy®YN TOL LOPOYAMPIKOL 0&EOC GTO GTOWAYL.
EmBountd 6plo cvykévipoong tov yAmptoviov 6to mociuo vepd eivar 25 mg/L kot 10
avotato 250 mg/L. Xe peyahOtepec GUYKEVIPOGELS TO VEPO YIVETOL YAVQO KOl OPIGUEVEC
EMONUOAOYIKEG HEAETEG AVAPEPOLV OTL TPOKAAOVVTOL KOPOLOLYYELOKA TPOPATLLOLTAL.

To €levBepo YAOPLO YPNGIUOTOLEITOL VIO TNV OTOAVUAVOT TOL VEPOV, OAAL £xel
TOPEVEPYELES, AMOY® TOV TOPAY®Y®OV EVOGEMY TOL dnpiovpyovvtal (BA. Tapdypapo 9.5).
10 Zynuo 3.9 ogoaiveton 1 pETAPOAN TNG TEPLEKTIKOTNTOS TOV YAOPLOVIOV OO TOV
TAPAKTIO 0AAOLPLaKO VOpoPopéa TG Aekdvng Tov motapov [Aavkov Ayoiog. Xe
meplodovg  Enpaciog  (1989-1992) kot vrepekUETAAAELONG  TOL  VIPOPOPED. M

TEPLEKTIKOTNTA TOV YAOPLOVTOV 0vENONKE ONUOVTIKA.
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Yyqpe 3.9: Metafoin g mepiektikdmrag Cl' (mg/L) vadyeiov vepod omd Tov VOPOPOPED. TNG
Aekavnc tov Madkov, Ayaiag. (ototyeio amd Bovdovpn, 1995, Mavoniapd, 2005).

Na onueiwdel 6t n okotdmTa ToV PPOYIVOL VEPOL OTIG VNOIOTIKEG KOl TOPAKTIEG
mEPLOYES elvar LYMAOTEPN GE GUYKPIOT UE TI TEPLOYXEG OTNV EVOOYDPO, YWOTL OL VYPES
aépleg paleg mvo omd ) BGdAacca petagépovy Kot otayovidln (sea spray) mAoOolo GE
dlata. H andBeon avtodv tov ordtov pe ™ Ppoydntmon emopd CMUOVIIKO GTY) YNHUIKY
oLOTACT TOV LTOYEILV VEPOV TV violwwv (Dazy et al., 1997, Lambrakis et al., 2000).

To yAdplo ypNoOTOLEITOL VIO TOV TPOCIOPIGUO TOV EUTAOLTIGHOD TMOV VIOYEUDV
vdpopopémv. Edv Bewpnbel 011 ta yAwpidvta givor cuvinpntikd 10vio Kot 1 Hovadikn
YN TPOEAEVLONG TOVG OTA LLOYELXL VEPE lvarl 1 PpoxOnTT®OON 1 TO OEPOUETAPEPOUEVQL
otayoviota, To 160{0Y10 TG HAlag TV YAOPLOVI®OV GE o AEKAVN Uropel va, ekppacet:

P [C1],=E [CI]. + R [CI],+ S [CI],
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onov: [Cl],, [CI]e, [CI];, kon [CI]s eivor ot cvykevipdoels yhmploviav otn Ppoyodmtmaon
(P), oto vepd mov e&atpiletan (E), to vepd gpumhovticpov R (moidtta vrdyeiov vepov) Ko
070 VEPD TNG EMPAVELNKNG aroppons (S), avtictorya.

OewpOVTOC ACHUAVTIES TIG TOCOTNTEG YAWPIOVI®V TOV UETAKIVOUVTOL PE TNV eS0TUIGO-
Jlmvon Kol €1GEPYOVTIOL amd Tr OIALCT TOV TETPOUATOV, TOTE 1| avOTép® eElomon
unopei va ypagei: P [Cl],=R [CI];+ S [CI],

Avvovtag o¢ Tpog Tov epumiovtiopnd R mpokdntel ) kbtwb e&icmon:
P[Cl], - S[Cl],

- [cn,
Epappoyn mmg avotépm pebodov €ywve ot Aekdvn Kopnoov Nopov Kaotopibg pe

gtnoto Hyog Ppoydntmonc P=560 mm kot emaveiaxn amopporn S=20% g Ppoyng v to
voporoyikd £tog 2004-05 (Bovdovpng k.q, 2005). Me Baon T yMUKES avaAdGELS
detypdtwv vepov and ™ Ppoyn, ToV moTapd Kot OEtyHoTo LTGYEIOD VEPOL TNV OVOTEPM
YPOVIKN TEPI0d0 TPOEKLYAV O1 EENG TIUES YOl TNV TEPLEKTIKOTNTO YAMPLOVIWV:
CI' Bpoync=1,6 mg/L, CI" motapod=2,2 mg/L, Cl" vrdysiov vepo=5,3 mgr/L
Avtikaiotavtag TG aveotépm TIHEG oty €£lomon TPOKLATEL OTL O EUTAOVTICUOS TOV
vopopopéa aveépyetar o 122,5 mm etnoimg 1 21,4% tov £t16100 VYOLS BpoYOTTOOTG.
Ou Kitching k.6. (1980) Bewpodv 6t1L, N KOp ANYH AdBovg oIV EKTIUNOT TOL
gumiovtiopod pe 1t péBodo avty, ogeidetor oto un axpiPfny TPOGOOPICUO NG
neplekTikoOmTag TV 1Wvteov ClI' om Bpoxn. To AdBog avtd TOAAEG QOpEC aveépyeTal EmG

Kot 25% TG TPOryHATIKNG TIUNC.

p) Oéwa avlpaxika 1ovra (H CO3- )

Elvaw 10 emkpotéotepo avidov oto yAvkd vrdyeo vepd. Ilpoépyxetar amd 1o CO, g
ATULOGPALPOG KOt TO EAELOEPOVLEVO GTO £00POG KATA TNV OPYAVIKY] AtocVVOEST), COUP®VOL
ue v avtidpaon:

CaCO; + CO,+ H,0 — Ca*" + 2(HCO3 )
Eniong mpoépyovtat amd ) didAvon tov avOpoKiKdv TETPOUATOV amd TO VEPO:
CaCOs +H — Ca®" + HCO5

Eivar onpavtikd v yoo mv avBpomivn vyesio yati pubuiler to pH tov opyavicpov og

KOTOAANAEG TWEC. Ymhpyovv Ko @uowkd avBpakovya vepd (my. ZOYPQTH) mov

mepiéyovv o peydheg mepiektikdmteg HCO3 Ko CO,. Ot 66deg avtifeta mpoépyovtol
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amo to Kowd vepd pe tpocsOnkn CO, ko NaHCO;3. To CO; mpocdidetl 610 vepod evydploteg

10101t TEC.

y) Nizpika 10vra (NO3 )

Ta vitpikd 10vTa givor To TEMKO TPOTOV TS PUOIKNG 0mocVVOESN S OpYOVIK®OV al®TOVY®OV
EVOCE®MV, OTMC QLTIKNG kol (kMg mpoteivng. Mmopel vo mpoépyetor amd Cmikd
TEPITTOUOTOL, ATAGLLOTO 1) TTPOTYOVUEVT] XPTION TOV VEPOL amd TOV AvOpwTO.

H o&eidmon tov 16vtog NH,  mov TpokdnTel amd TV amocHvOEsT TPOyILATOTOLEITOL GE
dvo otddwa pe T Pondeta pKpoopYaVICU®V:

2NH4" +20H" + 30, — 2NO, +2H" + 4H,0
2NO; + O, — 2NO5”

MeydAn TeplekTikOTNTO G€ VITPIKO 0vIOV VTOONAMVEL TNV TAPOLGio PLOAOYIKGV pOT®V 1|
enidopaon M avaueln pe vepd adpdsvong amd Aumaivopeveg yoieg. To avadtato O0plo
OLYKEVTIPMOOTG VITPIKAOV GTO OGO vePO €xel kKabopiobel oe 50 mg/L, evd 10 emBountod
opro etvan 25 mg/L.

¥10 Zyfqua 3.10 mapovstdleTor 1 KOTAVOUN TOV VITPIK®OV 1OVI®V 61N Aekdvn g Boyog
(Bopeto mapdxtio tunuoe tov Nopov Kopwbiog) kot oto Zy. 3.11 n daxdpovon twv

VITPIK®V GTO VIOYELO VEPO Omd i yedTPNon NG 1d010¢ meptoyng v mepiodo 1995-1999.

Yypa 3.10: Xopikn Katavoun Tov ViITpik@v 1ovtev (mg/L) otov mapdktio aAlovfioxo
vdpoeopéa tov Nopov Kopwvbiag (Voudouris et al., 2004).
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Type 3.11: Atakdpoven tov vitpikedv 1oviev (mg/L) og delypa vodyeion vepod and Tov
TapaKTio aAlovPlaxd vdpoeopéa tov Nopov Kopwvbiag (Voudouris et al., 2004).
AvEnpéveg TEPEKTIKOTNTEG GE VITPIKA 1OvTo TTPpoKaAoOv PAAPBeC otov opyavicuo.

YUYKEKPIUEVE, KOTNYOPOUVTAL Yo TNV TPOKANGT SaPOP®V HOPPAOV KopKvoyéveong (ta
adPaVN VITPIKA LETATPEMOVIOL GE OPACTIK( VITPMOTN GTOV OPYAVICUO, TO OTOi0L UTOPEL Vo
dMGOLY KapKvoyova Tapdymya Onwme ot vitpolapiveg) kot yio v kowd ovopalopevn
acBéveln Tov "umAé Toadiov" (vedtepes EMONMOAOYIKEG £pevvec TO apgiofntovv). Ta
vitpikd etvan éva mpoPAnuo mov Bo evtabel oto pEAAOV amd TV 0AOYloTN YPNOM
Mrocpdtov. Apeco oamorteitor o éAeyyog kot 1 opBoAoywomoinon g yewpyiog He
EPOPUOYT] TOV KovOVemV o0pONG YEMPYIKNG TPOKTIKNAG, KoOMG Kot 1 mpoddnom
EVOALOKTIKOV HOPPDOV KOAAEPYELOC.

H xopro dadikacion amopdkpuvens Tov VITPIKAOV vl 1 ovay®yn TOVG, COLPOVO. [LE TNV
avtiopaon (BA. mapaypapo 9.3):

ONOs + 12H + 106" — Ny + 6H,0

Ot khpieg avayoytcée ovoiec HoS, CHy, Fe?™ Bpiokovton Stahvpévec 610 vepd oe pucpn
avaAoyio oe oyéorn HE To VITPIKE Kol €161 KabioTtotor advuvatn 1 TANPNG avaymY | TOV
vitpikadv. 'Etol n avaymyn tov vitpikov 1 arovitpoon (denitrification) otovg vdpopopovg

EMTLYYAVETAL OATTO OPYOVIKT] VAN, Topovsia Paktnpimv pe TeEMKO TPoidv TV api®Via.

0) Nitpwoeg aviov (NOY)

EppaviCetor wg éva evdldpueco otdoto g PloAoyikng avacvuvBeons amd eVOGELS TOV
nePEYOLVY opyavikd dlmto Kot givor eEapetikd actabéc. H appmvia petatpénetor KAt
and aepofieg cuvOnkeg oe vitpwon pe 1 fondeta Paxtnpioiwv.

H mopovcio vitpmddv oAdd kol OpUoVIOG VTOONAMVEL POTOVeT omd AVuATo. Xov

AVOTOTN TOPAOEKTY) CLYKEVIP®ST VITP®O®V £xovv optobel ta 0,1 mg/L.

59



2t0. EMPOVEIONKG VEPE M TOPOVCiD TOV VITPOI®V WOVI®V &ival TEPLOPIGUEVT YLoTl

0&E10MVOVTOL GE VITPIKA LE TNV TAPOVSia GMTOS Kol Baktnptdimv.

&) Oc¢tixa aviovto (SO4'2)

Kvpia mpoérevon tov Betikdv avidvtov givor 1 01dAvon e yOyou Kot Tov avodpitn, M
ypron Oetikdv Mmoacpdtov tomov (NH4)2SO04, kabdg kot 1 0&eldwon Belovywv evdcewmy
(Tupt®dV), Tov epEaVIovToL G€ OPYIMKE TETPOUATO, COUPMVA LE TIG OVTIOPACELS:

CaSO, 2H,0 () —Ca”" + SO, + 2H,0
CaSOy () «>Ca’" + SO,

H mapaywyn Oetikdv avioviov and covApidio Kot 0sukd appdvio Yivetor GOUQ®VA LE TIC
KaTo avTidpdoeis:

FeS, +15/40, + 7/2H,0 —Fe(OH); + 2S04 +4H"
(NH,4),SO;4 + 2H,0 — 2NH,OH + 2H" + SO~

e peydieg meplekTikOTnTEG Beukdv 10vI®mV o vepd dpa o¢ kabaptikd. Tlepextikotnta
o peyorvtepn omd 250 mg/L oe Oetikd 1Ovia kabiotd ™ ypfon TOV VEPOV
TpoPANpatiKn Yo méon (Tpocdidet yevon) kot Prounyavikn xpnon. I'evikd to Beio kot ot
EVAOGELS TOV gvBVVOVTOL Yo TOL TPOPANUATA OGUAOV Kot dtapdoewy. TTapovcio opyoavikng
vAng ta SO4% pmopei var avayfovv, kuping oe v3podeo (HaS), To omoio vépdbelo Exel
dVoGPESTN 0G| KOl SLOPPADVEL TOVG AYWYOLS LETOPOPAS VEPOD:

SO,% + 2CH,0 — H,S + 2HCO;5

ot) POopiro

Bpioketon oto vdyea vepd pe popen @Hoprovymv ordtwv kot givol Stoufpotikd Kot
10&1k6. [Ipoépyetan amod ) petatpon pBopoanatitn og vopovamatity:

Cas(POg4);F + HyO«+>Cas(PO4);0H + F + H'

Ye ovykévipwon puéxpt 1 mg/L etvar w@éhpo, yuri mpolapfdaver v tepnodva TV
JOVTIOV KOl OLVTEAEL OTNV KOADTEPN OVATTLEN TNG OOOUAVTIVIG. X  UEYOAVTEPN
OLYKEVTPMOOT) OmOTIOETAL GTO OOVTIN, TPOKOAMVTOS KNAIdEg Kot mapapdpemaon (fluorosis).
Yvykevipwoelg F oto vepd peyaivtepeg and S mg/L 1o kab1oto0v aKatdAAnlo Tpog moon).
H ¢@Bopiwon tov vepol, mov yivetar otig de&apevég KOpELONG, XPNCILOTOIDOVTOS dldpopa

@Boprovy0 AAATO OMTOGKOTEL GTO VO OTOKTNOEL TV eMBuNTH cvykévipmon tov 1 mg/L.

n) Pwopopikd 16vra
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Bpiokovtatl 6to voyeo vepo, avdroya pe v Tiun tov pH pe didpopeg popeéc: HoPO4,
HPO,*, PO,>. H napovcio Tovg oyetiletal Kat pe T xpHon @OoeopikOY MTocudTtav ot
vewpyla, kabmg T poumoavon ond aotikd Adpota. Moll pe ta Vitpikd amoteAodv Tovg
OTOVOAUATEPOVS TOPAYOVTEG ONUOVPYING PUVOUEV®V EVTPOPIGLLOV.

YoV avATOTN TOPUSEKT GLYKEVIPMON GOCPOPIKAOV 6T0 vepd Bewpovvtal ta 5 mg/L,

evad oov evoekTiko ta 0,4 mg/L.

210 vmoOyEl VveEPO LEAPYOLV Ko yyvootoyeio, To omolon av givol og  puKpEGg
TEPLEKTIKOTNTES €lval €VEPYETIKA Yo TOV avBpdmivo opyavioud. AvtiBeta oe peydeg
meplekTikoTeg Kabiotavion emPrapn. Zav tétota umopodv va avapepbodv 10 GEANVIO,
TO YPOUL0, TO HoyyYavio, To AiB10, 0 Yevdapyvpog o YaAKAS, To BAp1o, TO KASHO K.4.

Agv €xel damotmbel gvepyetikn Opaon, avtifeta eivor emkivovva yu v avOpadmivn
vyelo yati mpokadobv PAdPec, Ta tyvootoyeion apyilo (mpokoAel Vv acBiveln
Alzheimer), dpyvpog (Tpokarel oe PEYAAEG TEPIEKTIKOTNTEG ATOYPWOUATIGUO TOV OEPLOTOG
Kol TOV HoAAM®V), BrpvAiio (Bewpeitar Kapkivoydvo) Kot 0 vopapyvpogs (tpokaiet PAaPeg

OTO VEQPPA, OTOV EYKEPALO, OTTIKES OLATAPAYES K.A).

3.6. Xvoyétion 10vTOV

Ta voyela vepd £govv pia gvpeia Teploy YMNUIKNG cVoTAoNS, Tov ogeiletat: (1) oty
npoélevot, (2) tov puBud eumhovtiocpod tovg, (3) ™V aAAnAemidpaoct pHe aTuOGPALP,
Boceapa ko AMBO6ceapa, (4) tic avBpomves dpaoctnpromteg kol (5) TIg cvvOnkeg
Oepuokpaciog kot mieong. [evikd oto VOATIKA CLOTAHOTA HETOEDL TOV  1OVI®OV
enpaviCovtor Tpia dtapopetikd £idn cvoyeticewv (Douglas & Leo, 1977):

1) Mio wyupd oviayoviotikn oyéon peta&d oviov mov €yovv 010 @optio, oAl
dtapopeTikd ohévoc.

2) Mia woyvpn ynukn cvyyévela petasd 1ovtmv e avtifeta eoptia kot 1010 60£voc.

3) Mio un avtayoviotikn oxéon HeTasd 10vTav e To 1010 £100g poptiov kot idto ohévoc.

Ot Voudouris et al. (2000b) pehet®vtag To OTOTEAECUOTO TV YNUIKOV OVOAVCEDV GE
131 delypata Tov TPOGYOUATIKOL VIpOoPopLa TS PoOpetog mapdktiag (odvng tov Nopov
Kopwbiag, dwamictooay tig kdtwb cuoyetioelg petald tov 1vimv:

- Iévto pe to 1010 €idoc @opTiov Kot da@opetikd ofévoc
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ZyeTIKA HEYOAN Kol ONUOVTIKY] GLOYETION Tapotnpeital petalh tov 10viov Mg2+ He To
wvta No© (cuvteheotic ovoyétione r=0,58). H cvoyétion tov wvtov Ca’ pe dvia Na™
kon K givor apyntier kon oyt otomioticd onpavtikh (=-0,22 kot -0,19 avtictoya). Ta
SO4* epgavitovy cuvteheothi cvoyétiong 0,55 pe ta wvta Cl kon 0,46 pe ta NO5.

- Iovta ue ovtifeto optia kot To id10 6bévoc

Hopatnpeiton wyvpf cvoyétion petaéd tov Wvtev Na™ kot Cl (1=0,84), petafd Mg®
kot SO47 (r=0,80), petaéd Ca™* kou SO4* (r=0,60) Kat netald tov HCOs™ kot tov 1oviov
Na' (1=0,70). Mikpdtepn cvoyétion vrapyst petold K o C17 (r=0,50).

Y10 Tyfua 3.12 mopovoidletar To didypoppa cuoyétiong petaéd Na' kor Cl° and 131
delypoto vTOYEWOL VEPOL TOL TOPAKTIOL TPOCYWOUATIKOD VOPoPopén ToL NOoUov

Kopwbiag, an’ 6mov mpokdnTel 1 1oyvpn cuoYETIoN HETAED TV dVO AVTAOV 1OVIOV.

+
Ma so0
400
300+
2010

100

0 0 200 300 400 500 GO0 FOO

cl

Tynna 3.12: Zvoyétion Na' kon Cl” o Seiypoto vwdyetov vepoo.

-16vta pe to 1910 gidoc poptiov kot To 1610 chévoc

H ovoyétion petofd Ca®™ xar Mg?™ dev eivan onpavikh (1=0.26), kobbdg emiong kot
petasd Tov wvtov NOs', HCOs™ kot NO;'. O ovvtedeotic cvoyétiong petad Cl ko NO;3

givon 0,54 ko petaé Na'" kot K™ avépystan og 0,47.

3.7. Yopoynukoi TOmol vroyEL®V VEPAOYV SLAPOP®V VIPOPOPE®V

Onwg mpoavaeépOnke 1 mwordtnta Tov VdYEOL vePoL Kabopiletoar amd T ABoAoyia TV
YEOAOYIKOV GYNUOTICUOV oTovg omoiovg kiveitar. Kotd ouvvémewn vdpogopeils oe
SLOPOPETIKA TETPDOUOTO AVTITPOCOTEVOVY VEPA OLOPOPETIKMY VOPOYN UKDV TOTMV.

Ynoyewa vepd ond kpvetallikd meTpouarte (ypoviteg, yvedolol) avikovv otov Ca-
HCO;3-SO4 vopoynuikd tomo. Ta metpopata avtd yapaxtmpilovior o¢ yvootdv amod

apBovia yodalio, aotpinv kon poppapuyiec. Te pepicéc mepmrtdoeic Na™, K, Mg*™ kon F-
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enpaviCovtol emmAéov cav Kopla Kotdvto Kot avidvia, avtiototya. Ta vrdyeia vepd amod
YVELGIOVG TEIVOUV Vo €r0uV LYNAOTEPN OAIKY| petoAlikoétnTo Kou pH amd avtd tov
YPOVITMV, TOL OQEIAETAL GE VYNAOTEPES CLYKEVIPMOELS Mg2+ kat Ca®". Eniong ta vepa
amd ypaviteg Kot yveuolovg yopoaktnpilovrol amd tnv Topovsio VYNADV GUYKEVIPDCEWV
yvootoyeiov, onmwg: Fe, As, Mo, U. Ta tyvoctoyeio mpoépyovtor amd tn Sidhvon
VOPOPfepLIK®DY 0pLKTOV Pdoemv LoAvPoavitn (MoS,), TowiAl®Y ovpaviovy®V 0PLKTOV,
apoevomvpitn (FeAsS) xor Papvtn (BaSOs). Tevikd ta vmodyslo vepd TtV yveLcsiov
MEPLEYOVY VYNAOTEPES GLYKEVIPDGES Ba ka1 As og oyéon pe vepd mpoepyOUeEva amd
ypavitn. H mopovcioc Mn ocvvdéetor pe HETAUOPOOUEVO TETPOUOTO TAOVCIO GE
pappoapovyieg, KepooTiAfn kot aueiBorovs. O @Bopitng elvar éva TVmMKO 0pPLKTO TOL
arovtdrtol 6to ypovitn e meployns Mont-Blanc (EABetia) kot 1 61dAvon tov divel 1ovta
¢@Bopiov (F), cOoppwva pe v avtiopaon:
CaF,>Ca’" + 2F

Ynoyew vepd and acfeatoribikd metpidpara avikovv otov Ca-HCO;3 vopoynkod tomo,
eved and dolourtika otov Mg-HCO; 1Hmo. 11 TEpUTOGEIS TOL TOL AVOPOKIKE TETPOLOTOL
TEPLEYOLV YOYOVYO GTPOUATA, O KUpiapyog TOTOg vepoL eivar Ca-Mg-HCO;3-SOy4.

Ot meprektikotTeg Tov Na kot Cl efvon oyeTikd yopnAés, eKTOC TV TEPUITOCEMY TOV
&yovpe enidopacn g Bdhaccas. Ot GLYKEVTIPMGELS TV 1YVOOSTOLEIDV Eival TOAD YoUNALS.
Yroyewo vepd mov €yovv avoamtuybel oe avBpaxkikd metpopota Pabeidg Odrlaccag ivan
mhobow oe Ba. Ymoyeww vepd amd ovOpoKiKd TETPOUATO TOL TEPEYOVV  YOWO,
yapoktnpilovion amd vyniéc ovykeviphoels S kar LiT. Yymiéc ovykevipwoeg I oe
vepd avOpaKik®v VOpoEdpwv oyetifovtol pe TV amocvuvieon amoMOOUEVNG OPYAVIKNIG
0Ang (Kilchmann et al., 2004).

Ynoyeia vepd and gfamopites epeoviCovv vynin petaAlkoTnTo KOl avijkovv otov Ca-
Mg-SO4-HCO3; vopoynpikoé tomo. Ta dvta Ca", Mg2+ Kkat SO, kat€xovv 10 80-90% g
OMKNG pHeTOAAKOTNTOC TOL vepov. To Sr eupaviletor o€ LYNAEG GLYKEVIPAGELS.
Xopoktnpotikd yyvootoryeio otovg efamopiteg eivar: Li, Ni, Cu, Cd, Mn. To Bopo (B)
ouvvdéeTon emiong pe v topovoia efamoprtdv (Molina et al., 2003).

O1 efamopiteg mepreyovv avOpaxikd opvkTd Kot 1 SGAVGT TNS YOWYOL GLVOJIEVETOL OO

dtdAvon tov acPeoTiTN KO TOV SOAOUITN, COUP®VA LE TNV AVTIOpOoT:

1.8CaS0; (5 + 0.8CaMg(CO3); (5) <> 1.6CaCOs () + Ca™" + 0.8Mg™ + 1.8504”
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H Sidhvon g yowov amehevdepdvel dpbovo Ca®’ 610 vepd kon 1 ovvedpevn didhvon
nmpokoietl Kabilnomn tov acPeotitn, n omoio GOUPOVA PE TNV avTiOpacT 00NYel 6€ peimon
tov COs%, mpolevoviag emmhéov SGhvon Sodopitn pe Tavtdxpovn avénon g
ouykévipoone Mg?". H Swdwacio avti avaeépetar oav  amd-Soloptioon (de-
dolomitisation). Na onueiwdei 611 o kaboapd vepd 25 °C 1 yoyog eivan 225 @opéc mio
dtAvt amod Tov acPeotitn ko 167 opég amd o dolouitn.

H mleiovomnta tev vtdyelmv vepmv TpogpyOUeEVa omd VIPOPAPOVS TOV PIAOEEVOVVTOL GE
poiacoixd \Unpoto avikel otov Ca-Mg-HCOj3; vopoynuikd tomo pe vyniég S1oKLHAVEELS
peTOAAMKOTNTOS. APKETOl LOANCGIKOL GYMUATIGHOT £XOVV €101KT] OPLKTOAOYIKT) GUGTOGCT
Kol 0VTO SLHOPEOVEL LILGYEL vePE pe €0KO VOpoyMUKd TOHTOo. YYnAn cuykévipwoon
SO4* katoypaeetat o€ poraoowkd Whipota ot BA/KH EAPetio (Kilchmann et al., 2004).

Ta voyela vepd mov mpoépyovian and pilveyy avikovv otov Ca-HCO3 1 Ca(Mg)-HCO;
vdpoynutcd tomo. Ta vepd amd Tyéc eAvGM £xovv yoauniy cvykévipoon o Na', K, CI,
SO4* kot Si0,. Tevikd £x0vv YapNAES GLYKEVTPOGELS LyvooTolyEiov, pe eEaipeon o Ba.

Ta vepd 1oV atlovfraxdy cynpoticpodv epeovilovy peydleg TOOTIKES O1OKVUAVGELS,
oL oPeilovion 6TIg cLVONKES TPOPOdOGing Kat T AlBoroyio TV GYNUOTICUDV EVTOS TOV
onmoimwv kvettar. Zvvifwg avikovy otov Ca-HCO3 vopoynpud tomo. To moAd yveotd
VRLOYELD VEPO TOV TPOCY®UATIKOV VIpoYopia Aovtpakiov (vepd Aovtpakiov) aviKel GTOV
Mg-HCOj; thmno, Aoym g mapovcing oploribmv, avdvtl. H didAvon tov acPeotitn kat tov
Soopitn eivar vevduvn Yo Tic vyMAée ovykeviphoeg HCOy, Ca*’, Mg ota vrdyew
vepd OA®V TV TOTOV TV VOIPOPIPMV.

MOavég myéc Na' eivon 1) 1ovroavtoddayr], Katd TV omoia, Ta apytiikd opuKTé Tailovy
poro oavtoArdxktn (PA. moapdypago 4.3.1). To 10v Ppouiov eivor évag kKoAdg deiktng
Bardooiag dieicdvonc. H ouykévipwon tov Bpopiov ota YAvKE vepd eivon pikpotepm omd
0,01 mg/L kot 610 Bokaoovo avépyetor o€ 65 mg/L.

Avénpéveg ovykevipmoelg Fe, Mn kot dAAwv yvootoyeiov oyetiCovror pe ddAivon
OPLKTAOV TOL TEPEYOLV T otowyeion avtd 1N pe vVopobepuikd eEorhowwpéves LDves.
AvEnpéveg oLYKEVIPMGELS OapceVIKOD (As) ouvOEovIOL HE TN YPNON POCPOPIKDV
MITOCUATOV, ATOPPLTOVTIKMOV K.AT.

Ytov katotépo Ilivako 3.4 odlvovtor To omOTEAEGUATO TOV YNUKOV OVOAVGEDV

detypdtav vepol and Ppoyn, BGAacca Kot S1dpopovg THTOVG LOPOPOPEMV.

Miv. 3.4: Tomkn weplextikotnTo (mg/L) vepdv S109dpwv TOT®V.

2rorycio Bpoyn | Odlacoa | AvOpaxixos | Allovfiarxos | Ipovitikos | Plocyikos
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Ca*’ 0,4-20,0 214 28-125 70-120 7-26 24-97
Mg* 0,05-6,0 670 0,2-19 10-31 0,2-2 1,5-24
Na' 0,15-18,0 11.150 0,5-40 10-35 0,5-24 0,3-10
K" 0,25-0,78 414 0,2-7 0,5-2 0,2-3 0,2-3
Cr 0,16-44,5 20.000 1-50 4-25 1-17 1-4
HCOy 0,001-34,0 146 95-450 300-400 18-67 137-380
SO,* 0,002-20,0 1.400 2-150 10-38 3-40 2,5-36
NOs 0,1-2,1 0,0003 <1-30 1-9 1-5 0,5-8

O1 800 KVPLO1L VOPOYN K0T TUTTOL VTTOYEIWV VEPDV ETVOLL:
AvOparikd: Ca> >Mg” >Na"
HCO;>S04>CI
Xiwprovya: Na™>Ca> >Mg**
CI>S0,>HCO5

Mo v mpoéhevon TV VIOYELOV VEPADV YPNOUEG TANPOPOPies divouv Kot dtapopot
ovTiKoi Aoyot.

O Aoyoc Mg™*/Ca®" (meg/L) 610 Bahooovd vepd givar mepimov 5, evd 610 YAVKO vepd o
AOYoC awtde kupaiveton petatd 0,2-1,5. Ty Tov Adyov Mg?/Ca®™ (meq/L) petald 0,5-
0,7 avtiotoyobv oe VOPOPOPOLG opilovteg AGPECTOMOIKMOY TETPOUATOV, TYHEG HETAED
0,7-0,9 oavtiotoryobv oce VOPOPOPOVS COAOUITIKMOV TETPOUATOV Kol Tég >0,9 oe
VEPOPEPOVS OPLOAMBIKAV T YEVIKG TVPITIKGY TETPOUGTOV TAoVowV 68 Mg,

$T0UC TAPGKTIONS KAPGTIKOVS VEPoedpove yivetan dodoputimon (avtikatdotaon Ca®’
omd Mg*"). Adym g Sooputioonc o Adyog Mg*/Ca®" (meq/L) 610 Halucowd vepd Tav
TOPAKTIOV KAPOTIKOV VOPOPOP®V LE TO TEPUGLO TOV YPOVOL EANTTOVETOL KOl OO TNV
TN 5 tetver Tpog v Ty 2. Etot ) tyum tov Adyov kabopilet v niikio tov d1e16600ovtog
BaAlacotvod vepov.

Tiég Tov Adyov (Ca”™ +Mg” )/(Na™+K)>1 (o1 ovykevipdoelg o meq/L) avTiotoryovy
0€ MEPLOYES EUTAOVTIGHOV, VD THES <1 G TEPLOYES EKPOPTIOTG.

O Mdyoc Na'/K' (meq/L) ce meproyée epmhovtiopod maipvet Tiuég 15-25, evéd oe meptoyég
gkopTiong 45-70, Aoym mpospoenone Na'. O Adyoc avtde 610 Baracoivd vepd sivar icog
ue 46, evod oto Ppdyvo icog pe 10.

O Aoyog Na'/Cl” (meq/L) mapapéver 6todepdg, 1810 [e auTOV TOL VEPOD TG PPOYnS Kat
100 Oakacovod vepod (0,876£10%). O Adyoc Na'/Cl™ (meqg/L) étov maipvel moAD pukpég
Tyéc, vrodnAmvet Bardoota dieicdvon. Tiég Tov Adyov Na'/Cl (meq/L) peyoddtepeg g

HOVASOS, VTOINAMVOLV  VOPOPOPER OmO  OAKOAKE UHOYHOTIKG 1] UETOHOPPOUEVA
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netpopata. [Ipénet va onueltwdel 611 To Cl givar adpavég 10v Kot amopakpHveToL E0KOAA.
Twég tov Aoyov Na/Cl >1 oe yoaunAég TEG aAaTOTNTOS VTOONAMVEL OTL TO UETEMPIKO
NaCl dev givar povo n kopla Tnyn mpoéievong vorpiov. Yynaég tyuég tov Adyov Na/Cl
mOava cuvocovtan pe Vv arocdbpwon Na-aotpiwv, m.y. Tov aAPitn, OTOC TEPLYPAPETAL
LE TNV TOPOKAT® avTidpoon:
2NaAlSi;Og + 9H,0 + H,CO3 — AlSi,05(OH), + 2Na” + 2HCO;™ + 4H,Si0,
(aABine) (KoodviTne)
Agtypata vrdyeiov vepold pe youniéc tpég (<1) tov Adyov Na/Cl mbavd eivor to

OmOTELEGHO. TG 1ovTo-avTodAaymc Na'™ oto édapog kou Tic apyitovg (Zy. 3.13).

2,4
2 diGAuon
aoTpiwy
E
= 1.4
E ] O1GAuon aAiTn
# | -
= €€aTuion vepou
0.5 BpoxomTwong
\ lovtoavtaAhayr
I:l T T T
1] 4 8 12 16

Cl {mmol/L})

Yympa 3.13: Zvoyétion tov Adyov Na/Cl vs Cl” (mmol/L).

O Moyog rCl/rBr (r=meq/L) 610 voyelo vepod Tov vOPoPopEn TS AEKAVNG TOL TOTAUOD
IMadkov Ayaiog kovpaivetar amd 330 (YAvkd vepd meploydv eUTAOVLTIGHOV) € 756
(Tapdxktio TR emnpeacpévo and Boardoota dieicdvon). Xto ETPAVEINKE VEPA TOL
notapov [avkov o Adyog rCl/rBr petprnke icog pe 295, evd oto Balacovd vepd tov
[Matpaikod kOAmov 608 (Voudouris et al., 2004). O Adyog rCl/rBr oe tpia detypota amd
tov kOAmo Chesapeake (USA) kvpaivetar and 490 éog 601 (Andreasen and Fleck, 1997).
YOoppwva pe tovg Alcala & Custodio (2004) ota vrdyelo vepd TV omoiwv 1 aAaTOTNTA
oyetiCetan pe Borkdooia dieiodvon, o Adyog rCl/rBr elvan dpotog pe avtdv Tov Bodaccivov
vepoL, ONA. 655+4.

O Xoyog SO4*/CI (o€ megq/L) oto Bokacowd vepd maipvet Téc 0,07 g 0,1. Tio tipéc

oV Adyov pikpoTepeg Tov 0,2 T0 VITOYELD VEPO Yapaktnpiletor YAwplovyo, EVA Y10 TILES
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HeyoADTEPES TOL 5 1O Vvepd yapaktpileton Betovyo. Evdidpeces Tég yopakmmpilovv to
vdyelo vepo g yAwpobetotyo (0,2-1) kan Betovyo-yAwprovyo (1-5).

H avayvopion g veoipdpmong mov mpokaAeital ond tn 6dhacca dev eival mavto
e0koAn. O Revelle mpoétewve cav kpunfpo deicdvong tov Oaiaccwvod vepov,
YPNOLOTOINGT TOV AOYOL:

R=rCl/(rCOs*+rHCO3)
To r dNAdvel OTL Ol GLYKEVIPOGEIS TOV WOVI®V elvar ekppacuéveg oe meq/L. Tyuég

tov R>1 amotedovv évoelln Bardoaciog dieicdvong.
Epomiocsig

3.1. IToteg eivar o1 PUOIKEC WO1OTNTEG TOV VEPOD;

3.2. [lowg yivetal detypatoAnyio Tov VTOYEIOD VEPOD;

3.3. [lwg eAéyyeton  0E0MOTIO LLOG XMHUKNG OVAAVOTG SEIYLATOC VTTOYELOD VEPOD;

3.4. [Toteg eivar o1 KUPLOTEPES YNLUKEG TAPAUETPOL TOV VITOYELOL VEPOD

3.5. TixaBopilel To duvapikd ofedoavaywyng;

3.6. [Towa oyéon cvvdéer 1o T.D.S. pe v nAekTpikn ayoypdtro;

3.7. T eivon | TopodIKn Kot Tt 1) LOVIUN CKANPOTNTO TOL VEPOD);

3.8. Me 11 1000t 0 cvvterleotng SAR ka1 exppalet,

3.9. Tieivou to BOD ko 11 to COD;

3.10. Mg mo1o cvvteLeoTN EAEYYETOL OV TO VEPO Eival SLaPpmTIKO;

3.11. Iloteg givar o1 KuPLOTEPEC TNYEG TPOEAEVOTC TOV VATPIOV Kot TOV KOAlov 610 vdyelo vepod;
3.12. Tlow eivar n kKOpla TPoEAEVOT TV BEliKDOV 1OVIOV 0TU VTTOYELL VEPG,

3.13. Tlow kOpia €idn cvoyeticewv PETOED TOV 1OVIOV eppavilovtal 6To VOUTIKE GLGTN LT,
3.14. Tloteg givar o1 TYEG TPOEAEVOTG TOV VITPIKAOV 1OVIMV GTO VTOYELD VEPQ;

3.15. Ilotot vopoynukol THMOL ATOVTOVTOL CGE VIOYELL VEPH Omd VOPOPOPOVS OVOPUKIKMDY
TETPOUATOV KOl TOLOL GE VEPA YOWOUY®V TETPOUATOV;

3.16. Tidniovel o cuvtereotng Revelle;
Aoxnosig

3.1. Xg 600 ynuKég avaAdoELg SEYUATOV VITOYELOL VEPOD TPOEKLYOV T KATMOL 0moTEAEoUATO GE
mg/L:

Ca® | Mg” Na" K HCO; SO4* NO; CI
143 35 14 0,5 317 254 0,2 4
41 2 180 3,3 280 60 2 101

- Noa vroloyioBei  aAkoikoTTO

- Na vroloyioBei 1 oAikn, 1| TOPOSIKN Kot 1) LOVIUT GKANPOTNTA.




3.2. Me Bdon 1o amoteAéopato NG YNUIKNG OVAALONG €VOG OElYHOTOC LTOYEOL VEPOL V.
VTOAOYIGHEL O GLVTEAEGTNG TPOSPOPNOTG VATPIOL Kot va, Yivel amekovion oto dtdypappa Richards
(Zy. 3.9).

Ca=68 mg/L, Mg=14 mg/L, Na=45 mg/L, E.C.=800 uS/cm

3.3. H ynuixn avaivon evog deiypatog vdyelon vepou £dmae o KaTmb amoteAéopota oe mg/L:

Ca®™ | Mg” Na* K HCO; SO4* NO; CI

23 4,7 35 4,7 171 1,0 0,5 9,5

Na yivet 10 16080Y10 KATIOVTOV-0VIOVI®V
- Na yiver ta&vopunon pe féon o Tpypoppkd S1dypopLiLo.

A%
‘%"1__ ”"’ fa?

Y AVAVAVAVAVAR
YAVAVAVAVAVAVAY

TVAVAVAVAVAVAY:
FAVAVAVAVAVAVAN

3.4. H avéivon evig delypatog vtdyelov vepol £dwoe ta e£1g anoteAéopato oe mg/L:

Ca®™ | Mg” Na® K HCO; SO, CO;5~ Fe CI

57 6 8,5 0,3 175 11 0 0 17

- No Kotookevdoete TO KUKAIKO Sudypoppc, To pofdodidypappe, to Sdypoppo  Stiff
(ToAvymviko).
- Na yivel to dudypoppa roopotntog katd Schoeller.
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