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KEPAAAIO

Mérarra zor Koauota

2.1.1 Ewayoyn

H yonowomoimon twv petdriov ovvdgeton
otevd ue TV eEeMxTIng ToQEln TOU avBE®TLVOU
moltiopov. O dvBpwmog yonouoroinoe to Pé-
TaAOL YLoL VO ROAMOWPEL TLS OVAYRES TOU ROTO-
O%eVALOVTOS e autd eQyaheia ral O QL.

[dwaitepa todfnEav ™V mEoooyq Tov otV
QYN TO TOAITLUA PETOAMNOL QVOOG RO AQYVQOS
ta. omota Polonovron ehevBepa ot UON RO
WITOQOVOE VO T YONOLUOTOU|OEL AUEOWS, OlYwS
aMn rategyooia. O youodg eivor paAhov TO
TOWTO UETAALO TTOU YONOLUOTOMOE O AvOPWITOg
yUow oto 4500 m.X., eve) au€éomg PETA, YUQW OTO
4000 mt.X. tomoBetelton | avordAvyn TOU YOA-
%0V

Me Vv 60000 T™WV ETHV AVORAMWYPE GTL UITO-
QOV0E VO ROTAOREVAOEL Plyporta UeTdAlwy, to
1OAUATO, TO OO0 TOROVOLalaV ROAUTEQES Un-
YOVIRES LOLOTNTES ATTO TOL CLOTATIXA TOUG.

ZNUEQD, TA UETOAADL ROL TO XQAUATA TOUG
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YONOLUOTOLOUVTUL EVQUTATO OTNV HOTOOAEVN
ATNOLWV, CUTORVITTOV, TAOTWV, TOEVIV ROl ALEQO-
MGV, XoNOoWomolovvtol emiong g aywyol
TOV QEVUOTOS ®a TG Bepuotnrag.

Mepurd amd avtd €xouv onuovtiny Blohoyuxy
dpdon. Ta pétarro Na, K, Ca naw Mg Boloxo-
VIO O€ ONUOVTLIXES TTOOGTNTES OTOVS EUPLOVS 0Q-
vaviopoUg. ITohd drha, av xou folorovtal oe (-
VN, €lvol amapaimta Yo TV ok Aettoveyio
TV 0QYOVLOWMV.

210 ne@dloto avtd Ba aoyolnBovue pe v
TEOELEVON TV UETAAA WYV, BaL YvwpioovuEe TLg u-
OWES nou YNWXES TOVg OLOTNTES MO Bt eEeTd-
OOVUE TLS OLEQYOOTES YLOL TNV ATTORTNON TOVS OF
rabagr} poon.

Bo aoyoinBovue axdun pe v ddPowon
TOUG ROl UE TOVS TEOTOUS UE TOUS OTTOLOVS WITO-
QOUUE VA TOL TEOOTATEVOOVUE OTTO OUTH.

2.1.2 MetadMnog 0QuxTHQOS

To mepuoodtepa (mepimov 10 80%) amd To
110 yvwotd otowyeio Tov meELodiwov mivoxo €i-
vou PETOAAA. Avtd ®oTaAoufAvouy Ty ®itouvn
TEQLOYY TOU TEQLOOXOU TTIVARO, TTOV (POLVETOL
oto oyjua 2.1.

Yymua 2.1, Ta uérarla otov meiodixd mivaxa.
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To pé€rahha TAQOVOLATOUV YOQOXTNOLOTIRES
dLapopEg amd Sha Tow GAAaL otolyela, oL omoleg
OELAOVTOL OTO TOOTO ROTAOKEVNS TWV OTOUWV
TOVG.

To BeTnd oETIO TOV TVEN VA OTOL ATOUOL TV
uetdAwv €hrer pue aobeveic duvduelg to nhe-
ATEOVLAL TV EEMTEQLRAV OTOLRAdMV. AuTo €XEL
WG OITTOTEAEOUOL:

T ATOUOL VO YAVOUV €0rOoAOL NAerTEOVLAL ([L-
oM TLWY EVEQYELAS LOVIOOV) KL VO UETOTQE-
movtow o€ OeTnd ovta.

0 TVONVOGS TWV UETAAMMV VO UNV UWITOQEL Vol
OUYXQATHOEL ETTAEOV NAEXRTOOVIOL (ULRON TL-
Un NAEXTEAQVNTIROTNTAS), UE CUTOTEAECUOL TOL
UETOAAOL Vo U1 dNULOVEYOUV EUROAC CLOVNTLXA,
Lovta.

TA ATOUOL TOV UETAMMMV VO EXOVV OYETIRA UE-
yalo uéyeboc.

Ta BETINA LOVTA TTOV TALEAYOVTOL OITO TNV OLITO-
UWAXQUVOT| TWV NAEXTOOVIMV VL €xovv Péyefog
WHEOTEQO ATTO TCL OVTIOTOLY L (ITOUCL.

To dropa TV HeETAM®Y €Y0UV 0TV EEWTEQL-
%1] TOUS OTOLRAd WxEO 0ELBUo nhextoovimyv. Ta
uEtadlo ™S TEMTNS ®ow ™S OeUTEQNS OUAdOC
Tov EPLOOWOU Tivara €xovv €va xow OU0 nhe-
ATEOVLOL OVTIOTOLY O, EVW OTOL UETOAACL T™V VITO-
Aowtwv opddmv o aplBuds Twv nhextpoviov ei-
var ®atd ravova and 1 €émg 3. "Etrolr ta dtopa
TOV UETAAM®V elval adivaTov va oynuatioovy o-
UOLOTTOM®OUS dEOUOVS UETAEY TOVS, OTMWS CUU-
Baiver ouviiBwg oto auETarla.

2V oteped Ao oxMUATiCovy ®QUOTAAMXRA
mAéypota oto. omolor ov dourEg POVAOES Ov-
YRQOTOUVTOL UE OLalTEQO TUTTO OEOUOV, TO ME-
TaAMno deoud, ue v forbeia tov omoiov, Grmg
Ba dovpe OTIC ETOUEVES TOLOAYQAPOUS, EENYOU-
VTOL OAESC OL PUOLRES TOVG LOLOTNTEG.

OL Y0QOUTNELOTIXES DLAPOQES TTOV TTALOOVOLAL-
Couv oL UORES RO YNUHES LOLOTNTES TV UETAM-
AoV oo ToL QUETOAAC, OLTTOTEAOVY TOV METAAAMKO
AOQUXTIQO.
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Hivorog 2.1.: Xnuixés 1016tnytes uetdav xar auetdiwv

Méralra Apéradiha

H eEwrepnii otopdda toug
meQLEyeL ouvifg tola 1
MydTepa nNhexToovLeL.

H eEwrteguun otolfdda
TOUG TEQLEYEL OUV OGS
MEQLOOOTEQD. 0TS TECOEQQL
NAEXTOGVLOL.

To nhextodvia tov eEwre-
QLAY oToLpAdMY oVYXQ-
TovvtoL }ohad amd Tov
TuEIvaL.

To nhextpdvia tov eEwre-
oAV oTolddwV ouyxoa-
TOUVTOL LOYVQE. 0TS TOV TTV-
ofva.

Exouv wrpdrepeg evép-
YELES LOVLOUOD.

Eyouv peyohitegeg evép-
YELES LOVLOUOU.

"Eyouv peyahitepeg aro-
WKES oTIVEC.

"Eyouv wrpdtepeg atopit-
HEC QAXTIVEC.

ZymuariCovv Betnd pooti-
ouéva Lovta (ramdva)
YAVOVTOG NAERTOOVLAL.

ZymuoriCouv agvnTixd
(QOQTLOUEVQL LOVTCL
(ovi6vrar) mooohapPavo-
VIO NAEXTOOVICL.

Elvon My6repo nhextoag-
WA,

Eivou mepLoodteo nhe-
KTQCLOVNTUXAL.

ZymuatiCovy LOVTIXES eV~
OELG € AUETAANCL.

ZymuariCouv Lovirés eve-
OELG e PETOMAL %ol LoQLat-
%€¢ (OpoLomOMHKES) pe
QUETOAACL.

211 oteQed paom To
dropo. OUVOEOVTOW [
uetohhnd deoud.

2 oteped, vyon 1 ool
@don ta drouc ouvd€o-
VTOUL [LE OLLOLOTOMKG dEOO.

2.1.3 MetalMxog deopog

‘Onmg avopEQAUE OTA TEONYOVUEVA, TA ATO-
uoL TV UETAM®Y oYNUaTCovy OTO YMWEO %QU-
otolMuxd mAéypa. Ta drtopo ovyxQortovviol o€
otd pe €vo aitepo eidog deonov Tov ovoud-
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Ceton petohxnds. O oyNUOTIONOS TOU UETAA-
MxoU deonov uwoel vo mepLyQapel mg eEMc:

1.

To NhexTEOVIAL TOV EEMTEQLRMDV OTOLRAdMV
TOV OTOUWV TWV UETOAMRWOV oToLyelmV (nAe-
©TEOVIA 0O€VOVG), GTtmg MO avagépaue, Oev
OVY2QATOVVTOL LOYVEA 0t Tov Tuenva. “Etot
WTOQOUUE VO TOL Y AQOXTNOIOOVUE S EVRIVI-
TO NAEXTQOVLA.

Katd tov oynuotiopd tov deopot ta eurivnto
NAEXTOOVLOL EYHOTAAE(TTOVV TOL ATOUOL RO OYN-
notiCovv végpog. Ta miextodvia Tou vEQOug
dev avnrovv TAEOV O€ OUYHEXQLUEVA GTOUC.
Kwovvrow ghetiBepo dto pécov tov ouvohov
TOV OTOUMV TOV REUOTOAMXOU TAEYynatog. To
0EVNTLRG OQETIO TOV VEPOUS TOV eAEVOEQY
NAERTEOVIOV HOTOVEUETOL OUOLOUOQQPO. OF O-
Ao Tov rpvotallro.

. Ol mE1veg TV aTOUMmV TOV OTTOUEVOUV UETA

ontd TNV OITOUAXRQUVON TWV NMAEXTQOVIWV €-
xovv OeTird poTtio o uéyefog ratd novova
WHEAOTEQO Ao TOL OvTioTOLYX O dtopat. B0 Po-
povoav va yapoxtelobovv oav Betirnd Qoo-
TLIOUEVA LOVTO, OV ROl AUTO OV EVOL ATOAVTOL
O0WOoTO, 0POV OEV VITAQYOUV OVTIOTOLYOL CLOVY-
TLRA POQTLOUEVO. LOVTA. ALATAOCOVTOL OTO Y0-
Q0 O€ TUAUVOUS OYNUOTLOUOVS OTTWS auToUg
OV UTOEOVUE VoL OVUE OTO ETOUEVO OYUOL
2.2.

B

Lympa 2.2. Moxvés doués ioviaw ota uétalla.

Ivwoitels oru....

To plyno ue To omol-
o ot odovriarpol
opoayiCouv T 00-
VILOL OTTOTEAE(TAL O
6 3 puéon 0Qyvpov
nou 1 né€pog naooLTé-
QOU EVM TEQLEYEL
Ol KRG TTOOH, YO\~
%noU %ot Pevdayv-
oov. Alyo mow amd
™V ToTofETon TOV
0t0 dOVTL avauLyvo-
€TOL UE (OM TOOOTN-
o, vdpaEyvpov. Ot
uetoAlxot deouol
OV ONULOVEYOUVTOL
UETOEY TV LOVIWV
TOV UETAAA®V TTQO-
nOAOUV TNV OTEQE-
omoinorn Tov ulyuo-
TOG.
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Ot oynuatiopot autot TV BETRMOV LOVIWV OV-
YROOATOUVTOL LOYVQG OTT6 TO OQVNTIXA (POQTIOUE-
VO VEQPOS TV eLeVBEQMV NAEXTQOVIMV.

H woyt¢ tou petolnot deopov avEdvel:

Ue TV aENON ToV aELBUoU TV EVKRIVNTWV 1-
AEXTOOVIMV TV OTOUMV.

ue TV eAATTOON TOV UeYEBOVS TV BeTRMOV
LWOVIOV TTOV  OoYNUoTiCouy To ®QUOTOAMXG
TAEyUOL.

To pérohha TS TEWTS OUAdAS TOV TEQLOOL-
%oV mivaxa, omwg elvor 1o AtBro (Li), To vdtoLlo
(Na), row to ndho (K), dtaB€tovv €va névo evxi-
VNTO NAEXTEGVLO %Ol OYNUOTICOUV OYETIRA NEYT-
Ao Betind 16vta. “Etol o petadlxdg deoudg mov
duovpyeiton elvor aobevic. o To Adyo owtd
TOL LETAALOL AUTA E0VOLL LOAORA RO EYOVV YOLUNAS
onueto ThHENG.

Ze aviiBeon pe owtd, to LETAAO TWV AAAWYV
ouddmv Tov TEQLOOLROU TTIVaKra, 0TS E(VaL TO
uoryydvio (Mn), 1o xopditio (Co) xat 0 otdneog
(Fe) oymuatiCovv mxpd Betind ovro now StobE-
TOVV TTEQLOOBTEQO TS OVO EVRIVITAL NAELTQOVLO.
ANULOVEYOUV 1oYVEOUS UETOAMXROVS OEOUOUS
7OV 0N YOUV O¢ UEYAAN OrANEATNTO KoL VYNAG
onuete TENS.

2.1.4 Kguotahlixn doutn) TV HETAAA@V

Ou BeTnd POETIOUEVOL TTVOHVES TWV OTOUMV
OV OTTOTEAOVV TIS dOUXES UOVADES TOU RQV-
OTOAMKOU TAEYUATOS TV UETAAAWYV, UITOQOUV
va. BemenBovv oav opodpoppa oporidia. O-
Tav 1oL oponida avtd tomofetnBovv 6o to du-
VATOV TEQLOOGTEQO TO €VOL ®OVTA 0TO GAAO, Om-
uovEyouUvtal ov dvo OLTAEELS TOV alvovToL
oto oyquo 2.2 A wou B.

AgyiCovtag amd ) dudtaEn A, N omoia glvou
1 TTEQLOCOTEQO TTUXVY| KO TOTTODETWVTAS O~
oL 0TaL ®EVA TTOV VITAQYOVV 0TS TNV TTEWTY OTOL-
Bada dnuovpyeitan po devtepn ototPada (Zyxn-
ua 2.3). Mua toitn otolfdda opooudimv umwoel
vo. oynuatofel Tpa pe dvo TEmovg:
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Keva tomov A Keva tomov B

- 7 7 A
N N A i
<7 . . A
5 N A
7

Q>

EEaywviro E KuBwo edponevipmuévo

Zymua 2.3. Synuatiouds tov eaywvixot xar tov £dgo-
XEVTOWUEVOV XVUPIx0V 2QUOTaAALIXOU TAEYUATOS.

i. TomoBetayvrog oparpidio ota revd Timov A
™ devtepng otolddog.

Me tov 1610 aT6 N TRTN OTOLRAdO OPOLQL-
Olwv ov dnuoveyeltor elvor TAVOUOLGTUTTY UE
™mv mewt). To zpvotohxd mAEypa mov Om-
wovyeitar ovopdletal gEayovird (oynuo 2.4).
Avtov Tov gldovg rQuOTdALOUS dnuLovEyovv TO
uétahha Pnoviho (Be), nayvioro (Mg), yev-
0dpyveog (Zn), nadwo (Cd), ®.A.m.

Yoymua 2.4. EEayaovind mléyua.

ii. TomoBetavrag oporpidia ota xevd timov B
™ devtepng otofadoc.

Me tov TeOT0 0WTO ONUOVEYEITOL Lol TOUTN
otolpdda, n omoia dtapEeL ra oo Tig OUO TO-
nyovueves. To xrouotadrd mAEypua mov Om-
UWOVQYETOL OVOUALETOL EOQOREVTQOUEVO RVPLRO
(oyua 2.5). Avtov tov €{00vg ®QUOTAAOUG GL-
vovtovpe oto péEtohha xalrog (Cu), otdnpog
(Fe), dpyvpoc (Ag), xovoos (Au), aoféotio
(Ca), uohvpdog (Pb), apyiho (Al), ».A.m.
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YUVTELEOTIS ULTONL-
®NS OGVOGOWOEVONG
elvar T0 TNAi®0 TOU
Oy®oV TV aTOuU®V
OV OUVLOTOUV Eval
uovoxQUoTahho
TEOC TOV OYRO TOU
UOVORQUOTAALOV.

Yymua 2.5. Edpoxevtomuévo xvfixd mréyua.

ZNUELOVETAL OTL ROL OL VO OWTES HOEUOTAAML-
%n€g douég elvou WOLaTeQO TURVES. Ta BeTnd LOVTOL
TOV TAEYUATOG RaTaiapPdvouy to 74% tov dtobé-
OOV YMWEOV VM TO VItGAowto 26% elvar nevog
YOEOS. ANhadY| ToL UETOMOL VT €YOVV GUVTELE-
ot atopuxris ovooneevong 0,74. Ta meploodte-
oa UETAAOL oYNUATICOUV RQUOTAAOUS TTOU OVN-
%OVV OTaL VO Td ®QUOTOAMAKA TTAEYHOTAL.

AgyiCovtog amé ) dudtaEn B twv ogapudimv
TOU OYNUOTog 2.2 #ow TomoBeTdvTas opouid,
duadoynd ota revd ndbe véag otopddag, Om-
woveyeltow €vo Tolto €005 nEVOTOAHOU TAEY-
UOTOS TTOU OVOUGCETOL YMQOXREVIQOUEVO ®VPLro
(oyua 2.6). Avt 1 dudtoEn Twv aTépmy €xeL ov-
vieleoT aronig ovoompevong 0,68 (to 68% tov
draBEopov ympov xatalappdvetor amd o LovTo
TOV TAEYUaTog %o To 32% elvon ®eVOS YWEOG).

Tymna 2.6. Xwpoxevrowuévo xvPixd mléyua.

AvtoU tov €{00VS REUOTAMOVS CGUVAVTOUUE
oto 30% meplmov Tov CUVOAOU TV UETAMM®YV.
MeToEU vtV ival To UETOAAL TS TTEWTNS OUdL-
dag Tov meELodOU Tivoxra, 6w elvol TO VA-
toto (Na), xow to ndho (K) alhd non ta pérolha
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Bavadio (V), mworvpdaivio (Mo), Poipoduo
(W), mov aviirouvv o€ dileg opnddeg Tov TeQLOdL-
%oV Tivoxo.

2.1.5 ®Pvowég 1OLOTNTES TOV NETAAL®Y.

To pé€tarha TaEOVOLALOUV YOQOXTNOLOTIRES
PUOLES LOLOTNTES TTOV TOL XAVOUV VO EEYMOITOVV
artd T VITGAOLTTOL OTOLYEOL TOV TTEQLOOLROU TTiVOL-
%o, T0 OUETOAAAL. ZTOV TTivara 2.2 Tov axolovBel
OlvovToL CUVOTTTLXA Ol XUOLOTEQES PUOLKES LOLO-
TNTES TOV UETAMMMY RO TWV OLUETAAADY.

Avohvtrnd o p€tadha €xouv TG axohovbeg
PUOLXES LOLOTNTECS:

Hivaxrog 2.2: voxéc ididtnres uetdMav xar auetdliav

Méraiha Apéralha

‘Ola., extdg and Tov vdpdo-
yveo (Hg), eivaw oteped

oe Beopoxpaoio TeQLpd
Aovtog.

Elvou oo 1 oteped o€
Beoporpaoio meQupdho-
VT0g €XT6S a6 T0 oo
(Br), mov elvaw vyod.

2oy aéota pdom elvar

Zmv aéoua @don eivat

UOVOTOLUAAL. duaopuxd (extog amd to
EVYEVI] 0EQLOL).

“Eyouv yapoxrtnolomx Agv €youv peTohhni

uetohhurn Adun). Adgn.

Eivow ghard ( ooty va
yivouv ehdopoTa) vow
Ohro (uoovv va. yivouy
ovouara).

Aev elvon ehad vou Shrpo
aAhd evBpavota oty ote-
0€ed natdoToon.

Eivaw xahol ayayol Tov
nhextolouov.

Eivaw xoxol ayoyol tov
NAEXTOLONOY (EXTOS CT0
TV yoaQ(Tn).

Elvow »ahot aryoyyot g
Bepudmrag.

Eivou roxol arywyot mg
Beoudmrog (extdg amd 1o
dopdv).
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IvwoiCers otu....
H oxApdmra twv
VARGV UETOLETOL
OUUQMVO [LE TNV O-
nohovOn dexndfabun
EUTELQWRY KAiuaxa
10V Mohs.
Tdhung
IMhypoc
Aofeotig
DOopitng
Amatitng
AotLog
Xalaliog
Tomalu
Kogpotvdio
Awopdvtt

O 00 31O Lt A W=

—_
o

Eivau oteged.

‘Oha tar pétadha elval oteped oty Bepuoxa-
ota eppdihovtog (25°C) extdg amd tov vdEdp-
yveo, (Hg), mov eivan vypd.

To onueio ™MEemg, N TuRVOTHTA ROL 1] ORANQO-
™td daépel amd pétallo oe puérahro. O v-
dpapyvoc TixeTon otovs -39°C naw elvar To o
gVTN®TO UETOALO, EVH TO POAPOEANLO EIVOL TO TTLO
ovotnxrro pétodho pe onuelo ™Eewg TOVG
3410°C.

Avaloyo e MV TurRvOTITA TOUS dLaxpivovtol
ot ehaod PETalra ue TurvoTTa, 0<S5g/cm’ #a
ot Pagéa péraldra e TuRVOTHTO, 0>5g/cm’.

Kdmowo uétalha, omme 10 vaToLo, eivor 1600
UoAOd OV ROPOVTOL UE TO UaLYOLLQL, EVA) RATOLAL
dM\a, T600 O%rANEA IOV YAEACCOVTOL UOVO ATl
TO SLOUAVTL.

H oxAnpdmta xow 1o onuelo ThEemws Twv pue-
TAM®VY €EQQTWVTAL ATTO TNV LOYY TOU UETOUAMAROU
deopnov, eve 1 muxvoTnTo. eE0QTATOL 0TS TO UE-
veBog, To fAog xoL TV JLATOEN TWV LOVIWV TOV
LOVOTOAAROU TOVS TTAEYUATOC.

Eivaw povaropuxd oty adora qpdon.

‘Otav 1 Bgppoxpaocia Tov petdiiov avEndel
onuovtird N %lvnorn Twv LWOVIwV TOU RQUOTHA-
MroU TAEYHOTOC YIvETaL €VTOVN ROL TO UETAAAO
TixeTOL. AV 1) Bgpuoxaota Touv HETAMOU QEN-
Oel andurn TEQLOOOTEQO, N RIVNON TOV LOVTWV Yi-
VETOL EVTOVOTEQY KO O UETOAMMKOS deoudg dev
UTOQEL TAEOV VaL OVYRQOTHOEL TOL LOVTA 0T B0
tovg. Tote Tl LIOVTOL QTORTOVY %O TTAM TOL NAE-
AUTOOVLA TOVS, UETOTOETOVTIOL O OVOETEQO AITOUOL
%Ol EYROTAAETTOVV TNV VYO (AOY TTNYOVOVTOS
ot a€QLo. 2TV a€QLal PAon AoV, T0 UETOAAO
OTTOTEAE(TAL QTGO UEUOVOUEVOL OVOETEQN ATOUOL
TTOU RLVOUVTOL TO €VOL OVEEAQTNTO OO TO GANO.
ZuumeQupgeToL OMAT OOV HOVATOWXLO OLEQLO.
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Iivaxrog 2.3 : Quowxés 1016tnTes uetdiiawv

Méradha |ITvrvornra | Enueio Tigeog| Exingotnra
(g/em’) (C) (Khipoota Mohs)

Al 2,70 660,37 229

Ag 10,50 961,93 25-17
Au 19,32 1064,43 25-3
Ca 1,55 839 2 LS

Cr 7,19 1857 =20 9,0

Cu 8,96 1083,40 25-3

Fe 787 1535,00 4-5

K 0,86 63,65 0,5

Na 0,97 97,81 0,4

Pb 11,35 327,50 LS

Pt 21,45 1772,00 43

Sn 575 231,97 LS-18
Zn 7,13 419,58 25

“Eyovv petaliixn Aapyn.

‘Otav 1 empavelo Tov HeTdAmy elvor raba-

01} %Ol ROAA YVOUMOUEVT] avarhd og peyaio Pad-
16 Ghat ToL UKy ®VpOTog Tov ewtos. H avdaxloon
ovtn 0ldeL Ot PETOAADL XOQOXTNOLOTLRY] Aduym,
TN RETOAMRY Adpy).

To mepLoodtepa UETAAA eugpaviCoviol ooV
apyvpolevra. EEalpeon amotehovv o yoAxog
(Cu), o omolog elvor QUOEAS ®an 0 XEVods (Au),
0 omoiog elva ®{TELvoC.

Eivow ehatd zaw 6Axipa.

To pérahha €xovv YeVIRG TTOA RALES Uy OVL-
%€ LOLOTTEC OL OMOlES OPETAOVTL OTO UETOA-
Mx6 deoud.

To ehevBepa NhexTOOVIOL TOV TTEQLRAALOVY
TOV ueTaAMno ®pUotahho eEacpaliCovv ovvoyn
2O XLVNTLROTNTO OTA LOVTAL.

"Etou ta pérahha pmwoovv va vmootovy ndu-
Yn xow vo. opuenhatnBotv TeoreLEVoL vo. d-
QOUV TO €TLOVUNTS OYHUOL.
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Zympa 2.7. Kduyn tov uerdAov.

Eivaw ehatd, Onhadn umogolv va ovusie-
0000V 010 €A0OTQO %A VO, LETATQOTTOUV OF Ag-
T eAdopaTo.

- g

Yymua 2.8. "EAaon twv uetdAiaov.

Eivau emiong ohxpa, dSnAady| pmopouvv va pe-
TATEOITOVV O€ GUQUOTA OLOPOQMV OLOUETOWY UE
EMNEN n€oa amo omES avTioTOL ™V SLOLUETOMV.

‘Onwg goaivetonr omd T OYRUaTo ®atd ™)
OLAOXELDL OVTWV TMV KOTEQYOOLDV TCA LOVTO TOU
ueTalMxnoy TAEYUATOS ATAMS AVOdLOTAOOOVTOL
YOS VO XAVOUV T CUVOY1| TOUG.

Eivaw zalot ayoyol Tov nAextoiopov.

H nhextowny ayoywpdmra twv petdhhov o-
petheTon 0TV VOEN TOv VEPOUS TwV ehevbe-
owv nhextoovimv. ‘Otav epauoodel po diogpo-
od duvopurov ®otd UrOg TOU HETAALOV TOL EAEV-
Bepa NAEXTEOVLOL ®IVOUVTOL TTROG TOV BETIRO TTO-
MO0, VA VEX NAERTQOVLOL ELOEQYOVTOL OTO UETAA-
Ao amd tov apvntrd toho. "Etol ta nhextodvia
AVOUVTAL OLAUECOV TOU UETAMOV PETOLPEQOVTOLS
TO NAEXTORO QEVUAL.

O ovvoMxrog alBUdS TV NAEXRTOOVIOV OTO
uétalho mopauével otabepds, evad ov Betrd
(POQTIOUEVOL TTUONVES OV OTOTEAOUV TO %QV-
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OTOAMRG TAEYHOL ElVOL ORIVNTOL, 0OV OUYRQO-
tovvton otafeQd ot BEoN Tovg TS TO UETAANL-
%0 deouo.

Eivaw zadoil ayoyoi tng Ogguiotnras.

210 VEQPOGS TV EAEVOEQMV NAEXTOOVIOV OPE(-
AeTow ®ow 1 ®OA] BeQUKY AyWYLUOTNTO TOV UE-
TAAAWV.

Av 10 €va axpo petdiiov OepuavOel, ta ehev-
00 MAERTEOVLOL ATOXTOUV HLVNTLXY| EVEQYELO
%L 0EYICOVY va ®voUvToL ToUTEQO TTOOS OAES
TS ®OoTeEVOUVOELS VTGS TOV petdirov. "Etol pe-
TOPEQOVV TNV EVEQYELAL TOVUS OTOL YELTOVIXA T)-
Lextodvia pe amotéheopo vo. petadideton n Oep-
uotTa o€ GAO TO PETAMNO.

2.1.6 Xnpuxég 1OL0TNTES TOV PETAAL®V

‘Onwg €xovpe 10N avapEQel To PETOMOL €-
KOUV TV Tdon va ydvouv amd 1 €mg 3 nhexto-
VLOL %O VO UETOTOETOVTOL O€ OeTind ovta. Aga
elval avayoywrd copnata.

O 001Buds TV NhextEovimv mov ydvouy, On-
Aadn o a.0. Tovg, eEaptdror atd T B€om Toug
OTOV TTEQLOOLKS TTIVOLXAL.

To u€rahho TG TEWTNS ®ow THS OeUTEONS OUd-
dag Tov EPLOdOU TTivara. €xouv €va Uévo a.o.
mov eivar +1 now +2 avriotoyya. To pétaiio
TOV VTOAOLITMV OUAdMV TOU TEQLOKOV TTIVORAL
€YOVV RATA RAVOVOL TTEQLOCOTEQN OO €VaL OL.O..

OL ®vpLoTERES AVTLOQAOELS TV UETAMMY €i-
Vo oL axohovBec:

1. Avtdpoiv pe otoryeia wov £xouvv TV Taom va
TEOOAAUPAVOUV NAEXTOOVLO, UE TOL OTTOlaL O1)-
UOVQYOVV LoVTIXES evioels. Ta otoyeio ow-
Td elvon tar ap€tolha mov elvol oEeldmTird
ooOpaTa.

Ouuduat otu...
Avayoywd Aéyovio
T, OOUATO TOU €-
XOUV TV TAOom Vo a-
TOPAALOVY NAERTQO-
via. Ta odpoto ov-
Td amofdilovtag M-
AEXTOOVLIOL OEELDBIVO-
VTOoL.

OEewdotind Aéyo-
VTOL TO. CWUOLTO, TTOU
€youv TV TdON VO
TEOohAUPAvVOLY -
Aextoovia. Ta obd-
LOLTCL CLUTEL TTQOOACLL-
fdvovtag MAexTtoo-
VIO GVAYOVTOL.
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Ouuduat oti...

OTLS YMUWKES OVTL-
dpdoels ouufohiCo-
VTOLL [UE:

(s): T oteed (solid)
(D: o vyod (liquid)
(g): o a€pLa (gas)
(aq): oL ovoteg OV
Potoxovtal og vdo-
Twré didhvua (aque-
us solution)

To #vodtepo apu€tohha PE TOL OO0 OVTL-
OpovV glvou:

To oEvydvo, O,.

To pérolho avtdeovv pe 1o Oz ovupwva pe
TO YEVIRO OYjuoL:

Mérohho + O, - OEeidro
Y.

4Na(s) + Oa(g) — 2Na,O(s)
2Ca(s) + Ox(g) — 2CaO(s)

4Al(s) + 302(g) — 2AL0s(s)

Meowd puétarha, 6mmg to Au, Pt, Ag, dev a-
VTLOQOUV UE TO OEVYOVO %L YU 0TS OVOUATOVTOL
gvyevn.

To O¢io, S.

Me 10 Beio ta meQLOOGTEQM UETAANOL TTOQE-
youv Betovya dhata (GovAgidla) cUupVO UE TO
YEVIXO OYRUL:

Mérodho + S = Oerovyo dhag
Y.

Pb(s) + S(s) — PbS(s)

Ba(s) + S(s) — BaS(s)

Ta aloyova.

A6 1o ahoyova T Fr zan Cly avidotv e
Oha ta pétalra, eva to Bry now I pe apretd amd
oUTA TOREYOVTOS aAoyovovya dlota (aAoyovi-
o).

To yevind oynuo g avtidoaong eivor:

Méralho + Adoyovo — Ahoyovovyo dhag
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Y.
2K(s) + In(s) — 2KI(s)
Mg(s)+ Bry(l) - MgBr»(s)
2Fe(s) + 3Cly(g) — 2FeCls(s)

2. 'Oha ta pétarho wov Polorovian TELY amd To
H> omv oglpd nhextpobetindtnrag aviidpovv
ue to H>O zau pe ta pun oEetdmtind oE€a xou
exhvouv vdOYAVO.

Ou #vp10TEQES OVTLORAOELS TTOV divouy elval
oL axOhovOEec:

Mze to H,O

To ol dpaotrd uétalha avidpotv Cwned
ue to vepd xow wopdyovv Ha xow vdpo&eidio tov
UETAMAOV. Z€ UEQHES TEQUITMOELS, OTTMS UE TO
Na, 1 avtidpaon eivor t6o0 €viovo eEDBeoun
7oV to oporyouevo Hy avagiéyetar. To yevind
oyyua TS avtidpaong eivor:

Mérairo + H,0 — YdgoEeidro rov Metrdhhov + H

Y-

ONa(s) + 2H,0(l) - 2NaOH(aq) + Ha(g)

To MydteQo dpaoTnd HETOAO AVTLOQOUV e
10 vepd o0g wymhy Bepuoxrgoaoia (VOQOTUOVS)
OUUQMVOL LE TO OYNUOL

Ca(s)+ 2H,0O(l) —» Ca(OH)(aq) + Ha(g)

Méralro + H,O — OEeidio tov Merdardov + H;
Y.

Mg(s) + HaO(g) - MgO(s) + Hafg)

IvwoiCers otu....

T, dpaoTivd,  UETON-
Ao 6mwe 1o Na, to K
1 1o Ca @uAidooo-
VIOL O €QUNTLXA
nhewotd doyetor Pu-
Olouéva oe meTQE-
Aowo M GAAO adQavi
duadvt; Toeed;
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3Fe(s)+ 4H,0(g) — Fe;04(s) + 4Ha(g)

Me 1o oE€a

Zuvii0mwg XONOLUOTOLOUVTAL TOL U OEELOMTIXA
o&€a apatd H.SO4 »wow HCL. Zto dhota wov mo-
odyovToL, To. UETOAA €XOVV TO WXEGTEQO OL.O.
tovg. To yevird oyfqua g avtidpaong eival:

Méralro + o0&V — Ahag Tov Metrdihov + H»

Y-
Fe(s) + 2HCl(aq) — FeCly(aq) + Ha(g)

Zn(s) + ap. HoSO4(aq) — ZnSO4(aq) + Ha(g)

2.1.7 Avdfowon Tov petdriiov

AwdPowon elvar 0 emoTMUovIROS 0QOS TTOU
YONOWOTOLELTAL YLO. TNV MAEXTQOYXNULXY] KOTAL-
oteon Twv uetdhwv. Ta amoteAéopota g
OLAPOWOoNS TMV UETAMMY WTOQOUUE EVROADL VaL
TOL TOQOTNENOOVUE OTNV ®oBnuewvy pog ton. H
OXOVQLA TOU OLONEOV, TO UOUQLOUOL TWV CLOMUL-
ROV %L 1 TEAOLVY TOTVAL TOV {OAROU %Ol TOV
WTQOUVTLOU €lvol LEQLXA 0TS TOL TTLO OVVNOLOWE-
Vo TaQadElyporTa.

H dudfowon mpooxahel neydhes ®OTAOTQOPES
ot Prounyavic, OTo ®TNOLOL, OTOL TAOLL ROl OTAL
ovtoxivnto. TTpoxahel emlong ®oTACTQOPES OTLS
UETAAMAES RATOOREVES OGS €lval oL YEPUEEG,
Ol TTUMDVES UETOPOQAS TOU MAEXTOLROU QEVUOL-
TOG, OL CWANVAOOELS UETOPOQAS TOV VEQOU KOl TCL
uetalnd €oyo TEYVNS.

To #60toc amd TV ddPEmwon Twv UETAAAWY
O€ L0l OVETTTUYUEVY X0 EXTIUATOL OF QORETA
duoexraroppvpola dohdola notd €roc. “Etol 1o
TEORANU TS SLAPOWONS TOV PETAAAWV EXTOS O
6 10 ®0B0Ed ETMOTNUOVIXG EVOLOPEQOV EYEL
TAUTOYOOVOL KO TEQAOTIO OLXOVOULRO EVOLOLPE-
QOV.
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Audfowan Tov o1d1jgov

H mepuoodtepo ovvnBiouévn wooey didfow-
ong ot evon eivon  dtdpfowon Tov owdrjpov. Ta
dTopo Tov OLOEOV UE TNV TAEOVOlo TOv 0EVYOS-
VOU ROl TS VYQOOTAS 0EELODVOVTOL XAVOVTOS 1-
AEXTOOVIOL %Ol UETATQETOVIOL OF LOVToL OLo0e-
VOUg G100V OVUPOVO UE TV avTidQooN:

2Fe(s) — 2Fe** + 4e

To MAeRTEOVLAL TTOV TALEAYOVTOL OTTO TNV OLVTE-
dp0oN avayouv T0 OEUYGVO CUNPMVO UE TNV O
vitdpaon:

Ox(g) + 2H:0(l) + 4e — 40H

ABpoiCovtac Tic dvo MuovTLORAoELS Talp-
vouue TV oMxrt] avtidoaon g didfowong Tov
ownpov:

2Fe(s) + Os(g) + 2H;0(1) — 2Fe(OH)y(s)

H évmwon Fe(OH), mov oynuatiCeton avidod
%Ol TAM (e TO OEVYGVO CUUQMVO UE TNV OVTi-
dpaom:

4Fe(OH)s(s) + Os(g) + 2H,0(1) — 4Fe(OH)s(s)

Ev ovveyeia n évoon Fe(OH); mov elvan a-
dudAvtn 0t0 VEQD dLOOTTATOL TTEOS TO KEQAUEQV-
000 0&eidLo Tov odjpov Fe O3 - xHLO na »dbe-
TAL OTNV ETQPAVELD. TOU UETAAAOV UE TN UOQYPN
™S oxovplds. To oEetdlo autd elvor evBpavoTto
%Ol TOQMOES, UE OTOTELECUOL VO UMV TQOAOTL-
TeVEL TNV ETUPAVELD TOV OLONQOV ATt TNV TOQOL-
QL OLAPEWON.

IvwoiCers otu....

H duapfowon tov ot-
Ojoov, oG rou O-
MOV TOV  UETAMAWY,
Eenwvd amd ToL Om-
uelo 6rwov VLAY OVV
UNYovIrES  TAOELS.
“Etou éva petalno
©o@tl Ba onovpLd-
OEL TOWTA OTO KEWAL-
M %0l 010 wuted d-
%100, VA av elval
Mywouévo Ba oxov-
QLAOEL %OL OTO OM-

uelo g vauYPmC.
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Avoyoyn: O2ag) + 2H200) + 4e- —» 40H (ag)

OEeidwon: 2Fe(s)—>2Fe’" (aq) +4e-

Zymua 2.9. Awgfowon tov otdroov.

‘Ontwg gaivetal oto oxfqua 2.9, n 0o Twv nhe-
%TOOVIMV ®oTd TNV didoxelo g dudfowong yive-
Tal Ol LECOV TOU UETAAAOV, EVA) | %RIVNON TOV
WOvtwv yivetal dto p€oov g otolfadag Tov ve-
Q0V.

Av 10 veQO mepLEYEL OVateg Tov divouv OEva
dradipara, omwg to SO, xow to CO;2 1 TayvTnTaL
™ duafowong avEdvel. Exiong, n mapovota 16-
viov yhwotov (CI') oto vepd dtevroliveL TV pe-
Taxivnon Tov 1oviov Tov ownieov. T'a 1o Adyo
ovTo M OLAPEWOoN Tov CLOEOL YIvETAL TaYUTEQN
og drohdpata Tov TEQLEYOUV YAWELOUYO VATOLO
NaCl.

Zto Puyed LEQEN ™S YNGS, TO OAATL TTOV XONOL-
UOTTOLOUV YLAL VO MO0V TOV TTAYO TTOV OYNUATi-
Cetal 0Tovg SEOUOUS TO YELUWVOL, TQOXOAEL Q-
Enuéva moofiuaro Stdfemwong oTo QUTORIVITAL.

ITEIPAMA 2.1

[Tape Toelc doxtpaotnovs cwhjves (1 moti-
oLa av gV (00l OTO €QYOOTHOLO) ®a BAAe OTOV
€VaL aTLOVIOUEVO VEQS (aUTO TTOV KON OLUOTTOLOV-
UE YO TO NAEUTOLRG 0(deQO) OTOV OEVTEQO OTTLO-
VIOUEVO VEQO 0TO 0Tol0 €yeLs drahvoet Myo ald-
T (NaCl) now otov 19i{to veEd amd ™ Povon. Pi-
Ee o€ ndbe Eva amd Toug OwAveS Eva oLOEQEVLO
1OOPL.

IMooooyi!!. Ta noppud dev mEémel va elvon
OrROVOLOOUEVO. ®ow TTEEMEL var elvan PuBiouéva
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telelng 0To VYEO.

Metd amd po HEQa TaQOTENOE TL €XEL UL~
Bel now mEoOomAONoE VO ATOVINOELS OTIS TTOQOL-
1T EQWTNOELS:

1. Tu€xeL ovuPel oo napel oe nAabe €vo doxripo-
oTo COAMVOL
2. Tt oto 0eUTEQO CWANVA TO RAQPL OROVQLAL-

O€ TTEQLOOOTEQO;

3. Todype mg ynuxéc avidpdoels oEeidmong
7OV Yivovtal o€ A0 cwlyjva.

4. Todpe TS YMUWHES AVTLOQATELS OVOLYWYNS TTOV
yivovtal o€ #dBe cwljva.

5. Todye ™ ovvoMxri] avtidpaon OV TEQLYQA-

(PEL TO PALVOUEVO O€ ®ABE CWAVOL.

Avdfowon Tov agyiiiov

To agythMo (Al), eivanr pétahho mo dpaoTnd
oAAd ®ow o Aoy ot To oM EO.

Mo exteBel otov a€pa avTldQd ToyUTorTa Ue
T0 0EVYGVO, ®aTd TOQEOUOLO TOOTO UE TO OldNQO,
OYNUOTICOVTOGS OV EMUPAVELD TOV OEEIOLO0 TOU
apythiov (ALO3). To o&etdlo awtd, oe avtiBeon
Ue EXEVO TOU OLONEOV, elval oxAnEd o dev el-
vou topwoes. “"Etot, uohMe oynuatiodet €va Aemtd
otooua Al,O3 oYV emEpdvelo ToOv UETAAAOU 1
napamépa dudfewon otopatd. To Aemttd otpwua
TOU 0EELOIOV TTROOTUTEVEL TNV ETULPAVELCL.

H guown ovt) mpootacio tov apythiov moh-
Aéc pop€c dev axrel yLa Vo OTARATHOEL TV dLd-
fowon. Auvté ouvpPaiver dtav oto meQLRdALOV
TOV UETAALOV VITAQYOUV TOQAYOVTES TTOU SLOAU-
OUV T0 0EE(OL0 1| eV EMTOETOVY TOV OYNUATIONS
tov. H mopovoia aldtwv 6mwg to NaCl, Baocwv
onwg o aoPéotg (Ca(OH)2) 1} 0E€wv, mponahel
TETOLOL POULVOUEVOL RO EIVOL TTOAD ETTIVOUVY YLOL
™ SLAPOWON TWV RATACKEVWV AT 0QYIALO. Av-
T0¢ GAwote elval 0 AOYOg TOvU TO CQYIALO
drafowveton evrola ot o Bohaoove veQod.

IMopdpota cuumepLpoEd mg TEOS ™ dLapow-
o1 UE TO OQYIAO €YOUV ®aL TO. UETAAADL YQOULO
(Cr), virého (Ni), pevddpyvpog (Zn) now »ooot-
1e00¢ (Sn). ZynuotiCovv xoL VTl OV EMLPA-
VELA TOUS TTOOOTOTEVTIXG OEE(OLO e ATTOTEAECUOL
vo un drafodvovrar. Ta pétahha avtd xONOoLUOo-
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TOLOUVTAL OTTMS Bl dovpe YL TV TEOOTAGTO TOV
o101 EoV atd T dLdPowon.

Avdfowon dAiwv uetdliowv

Metd amtd tov oldno, o yairdg (Cu), elvou €-
VoL oTtd T XoNoLuoTEQO LETAAAO. e ovvnOn Bep-
uoxpaoio dev TEOORdALETOL TG TO OEVYSVO.
‘Otav Spwg extelel og VYES ATUOOPOLOLRG TTEQL-
parlov oxemdleton Poaditota amd TEACLVO
otpopa  faowol  avlooxwwov  yaArou
[Cu(OH),-CuCO3] mov ovoudleton mativa. To
OTQMUA AUTO ELVOIL CUUTTALY €S ROLL TTOOOTATEVEL TO
uétadlho omd v mogasépa didfowon. Iapd-
UOLOL OVUTTEQLPOQT. TTOQOVOLALOVY %ol TO OLAPO-
oo ®rpAuata Tov YohroU, Ommwg elval 0 UTEov-
viL0og ®OL O 0QEIOAKOGC.

O dpyvog givar Evo aroun LETAALO TTOV XOM-
OLUOTTOLETOL YLOL TNV KOTAOREVY] VOUOUATWV, KO-
OUNUATOV %Ol OXEVWV TOAVTEAELOS. AEV TTQO-
ofdhiheTan 06 T0 OEVYGVO RO Yol TOV AGYO Ow-
10 €xeL TNV peyohiteen Aapn otd Oha ToL LETOA-
M. ‘Otov entebel otov a€po mEoofdireTor €v-
%OAQL ATTO TLS BELOVYES EVIOELS TTOV VITAQYOVY O
aTAV ®ow ®VElms 1o VOESBeLo (HaS). Téte nohv-
TTETAL OO AETTOTOTO OTOMUAL UAVEOV BeLovyov
aQYUov (Ag:S), oUupmva Ue TV avtidoaon:

4Ag(s) + 2H:S(g) + Os(g) — 2A2:S(s) + 2H,0(l)

To povolopo Twv aAonUWROV OTa ONUED TOU
Ta. ayylCovnE UE TO YEQL %OL TWV OONUEVLOV
OXEVAV TTOV YONOLUOTOLOVVTOL OTO TQOTECL OE(-
AeTow otV 0vTidEAON TOU CLEYUQOV UE TLS TOWTE-
tveg wov mepLéyxovy Belo (S).

2.1.8 Ilgootaoia TV neETdAAov a6 TNV
owapomon

Ynrdoyovv morléc uéBodot yio TV TEOoTUO(-
o TOV UeTdAMmv amd ) didfomon. O xvoidte-
QEC a6 QTEGS (VAL OL TOQORATM:
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1. Emundloyn g empdvelos Tov HeTaAhov
e VARG TTOU VO, TO TTOOTOTEVEL OTT6 TV ETLOQ0-
o1 T0U 0EVYOVOV, TOU VEQOU 1 AAM®V dLafowTL-
ROV TAOAYOVTOV. Qg VMKO ETRAMYNS UTOQEL
va yonowuomowm0ei Aadt, yod.oo, feovint, yooua,
oudAto Ao H mo amhy xou oswoteheopotinyg
TooTaoioL TOV ooV elvar 1 fagn Tov ue pi-
vio tov eivor atwonuo 0Eeldiov Tov poAUpdov,
Pb30s4, oe ontiv.

2. Empetdhhwon pe Myotepo dQaotnd ué-
talro. O oldnpog m.x. umopel vo. emxalvpdel -
AEXTQOAVTIHA e AETTTG OTOMUA YOAROU 1] UE ROLO-
oltepo av fubuobel oe Tyua amd to nETahho ow-
16. Ko otig dvo mepurtoels o oidnpog mpo-
OTOTEVETAL OTOTEAEOUATIXA UOVO AV TO OTQMUOL
™G EMUETAAADONG OEV TAEOVOLALEL AOVVEYELES
N owyués. Ze avtibetn mepimtwon 1 dudPowon
TOV OLONEOV YIVETOW UE UEYOAUTEQN TOXUTNTA O
6 TOV OTEOOTATEVTO OiONEO0. Autd ovufaivel
vt dnuoveyeton NAeXTEOYNUXO OTOLYXE(O TOV
€xeL g OeTnd TOAO TOV YOARS 1| TOV ROOOITEQO
noL VTGO Tov otdneo (oyxnua 2.10).

Lymuo. 2.10. Awdfowon tov aidjoov axd pwyurj ot emi-
HAOOITEQWON.

Ivwoitels otu....

dev mp€meL va ayo-
0dCeLg TOTE ROVOEQ-
Beg mov 1 eEmTeQunn
TOVUG ETULPAVELDL EXEL
OTEAPDOEL OO KTL-
aquoto; Ou odepé-
vieg novoépPeg €-
XOVV E0MTEQLXY ETTL-
UETAALmON artd
noooitego. ‘Otav 1
novogpfa elvor 1tv-
TINUEVY VTTAQYEL UE-
yaAn mbavomro vo
€yel  yiver owyuq
OTNV ETLPAVELDL TNG
EMLUETAMMMONG OTTO-
e 1 dudfowon Tov
odeEVIoV  doyelov
Vo, €YEL TEOYWEOEL
OOXETA UE OVVETELQL
™mv allolwon Tov
TEQLEYOUEVOU  TNG
novogpfoc.
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Ztov aVvNTrd éAo (dvodo) Tov otolyetov yi-
VETAL M 0EEIOWOT TOV OLOEOV

2Fe(s) — 2Fe’" + 4e

®aL otov Betrd mworo (xAB000) M avorymyr|
TOV OEUYOVOoU.

Oa(g) + 2H,0(1) + 4e — 40H

3. EmpetdAhoon pe meQuoodteQo dQaotino
uétarrho. O otdnpog m.x. wroel vo emnolvgdel
NAERTOOAVTINA UE AETTTO OTQWUAL KOWUIOV 1] YPEV-
ddpyvpov, av fubobel oe Tyua amd to nETahho
oto (YeApdviope Tov owdqeov).

ZmVv meQImTmon ovty 0 YPevddEYvEOog eival
uétalo dpaotrdtepo amé tov oidnpo. “Etou
TEOOTOTEVEL TOV OIONQO OxOUN RO AV VITAQEEL
QWYY TOV TTQOOTATEVTILOU OTQWUOTOC.

210 NAERTEOYMULLO OTOLYEO TTOV dMULOVQYEL-
o (oyua 2.11), apvnurdg térog (avodog) ei-
va 0 Pevddeyvog, 0 omoiog oEeldwvetal oup-
POVOL LE TNV OVTIOQOON:

27n(s) = 2Zn** + 4de

Oetndg mohog (raBodog) eivan o otdnog 6-
OV YIVETAL 1] Avaywyn TOU OEVYOVOV, OTTMS RO
moonyovuévae. Etol o oidnpog mpootateveTot.

To mEoidv ¢ avtidpaong eivar to 0EeldLo
oV YPeVdOQYUQEOU TTOV TEOOTATEVEL TOV YPEVAAQ-
YUQO aTto TNV TAQATEQO OLAPOWON).
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~ e

Fe(+)

Zymua 2.11. Avdfowon o€ yaldpaviougvo oidngo.

4. Anuovpyio emLPAVELONOU TEOOTOUTEVTIXOU
0TEONATOS 0EELOOV 1| AAMMMV EVOOEWV TOV UE-
tadAov. H néfodog avt yonoipomoleiton ®vpimg
OTNV TEOOTOO(0L TWV RATOOREVHDV ATO OQYIALO.
To guowd otpdua 0Eediov wov dMuovpyeiton
OTNV ETMPAVELD TOV UETAAAOV EVIOYVETOL OF TTA-
¥0¢ ue nhextoolvtiny) avodiwon. To mapoydue-
VO aVOOLOUEVO aQYIAO ROMITTTETOL QTS TTOrUTE-
00 OTEWUA 0EELOIOV TO 0TT0(0 EXTOS OTTG ROAUTE-
oN TEOOTAC(OL TEOOPEPEL ®al duvardtnto Pa-
oic. Ta pépla Tov YOWUOTOS TEOGEOPOVVTUL
OTO OTEMUO TOV 0EELOTOV TOV apYLAiov didovtog
KOWUAL OTNV ETLPAVELQL.

Avaloyn néBodog yonolwomoLeltol ®ow o€ €-
OWTEQRES ETULPAVELES QTG OO QO TTOV SUwS dev
UWIToEOUV va. ooy N Vo eTUETOAA®OOVV TT.Y.
OUOTHUOTO KURAOPOQTOLS VYOWDV O€ PLOUNYOVIRES
EYHOTAOTAOELS. 2ZTLS TTEQLTTWOELS OVTES TTQOOT(-
Bevial 010 VEQS POEoQd 1 xowwxd diato
OV OYNUOTICOVV TTEOOTUTEVTIXG PAL OTNV ETTL-
PAveLo TOV oLdNEOL %al £T0L TaLEUTOdICoVY TV
dudapowon.

5. ZUvdeom tov petdArov pe AGANO dQOTIHATE-
00 ué€rarro. H péBodog avm) yonowpomoreiton
YLOL TV TTQOOTOOT0 UEYAAMY OLONQOROUTOOREVMV
.y OlnTva cwAvav, YEPuEeg, TAota ®.A.TT.

2V meQimTmwon ovty To Vé mEootaoio UE-
Talo ovvdgetol pe TeEpayLo oo o dQOOoTIHG
UETOAAO OTtmG TT.). poryviowo Y Yevddgyvoo. To



72

KEDPAAAIO 2

0000TIRGTEQO UETOMAO YIVETOL €TOL O OQVNTIXOG
TGOS TOU OTOLYEIOV TTOU dMULOVQYETAL KL O-
EeldmveTol ®OTd TEOTIUNOY TEOOTATEVOVTAS TNV
VTTOAOLTTY] OLOEQEVLOL KATOOREVY] TTOV OLTOTEAEL
tov OeTnd moho Tov otoryelov. To dpaoTnd ue-
TAAO TTOV ROTAOTEEPETOL OLYd - OLYd OVOUACe-
T Buoraiopevn avodog (oxiua 2.12).

Zympa 2.12. Kaboduxij moootaoia we Qvoiatduevy dvodo.

IIETPAMA 2.2

[TGpe 0o donpooTrovg CwMiVES (1) TOTHOLOL
av dev glooL OTO €QYAOTHOLO) ®ow PAAE QTTLOVL-
OUEVO VEQO OTO 0mOlo €xeLs OLOAIOEL Alyo ahdTt
(NaCl). PiEe otov mpwto omhjva €va oLdeQEVIo
1AL %O OTOV AMO €val OLdEQEVLO RAQYL OTO O-
molo €yelg ouvvdéoel €va €haoua 1 ovpuo otd
Pevddoyvo.

Mooooyn!!. Ta napgud dev mE€meL vo eivo
OROVQLAOUEVOL ®OL TTOETEL Vo Elvon PuOiopéva
telelng 0T0 VYEO.

Metd amd pio p€po TaQOTHENOE TL EXEL CUU-
Bel now mpoomAONoE Vo OTTAVINOELS OTLS TTOQOL-
1ATW EQMTHOELS:

1. ITeplyoaye T €xeL ovuPel 0T0 ROQQPL O RAOE

Evol OORLUOOTIRG CWAYVOL;

2. Tl oto deUTEQO CWAVA TO ROEPL dEV OROV-

QLOOE;

3. Todye g ymuéc avudpdoels 0Eeldmwong

7o yivovtow o€ »dfe cwiyva.
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4. Todye Tig yNKES OVTLOQAOELS OVOLYWYNS TTOV
yivovtol o€ ®d0e cwljva.

5. Todpe ™ ovvolur] avtidaom Tov TeEQLYQd-
PEL TO PALVOUEVO O€ ®ABe oCwAjvaL.

6. "Evog dAhog toOmog mpootaoiog eival m
OUVOEON WRENS TNYNS OUVEYOUS QEVUATOS UE TO
uétarlo mov BEAovUE VO TEOOTATEYOUUE, DOTE
vo puetorpomel oe ®a00do.

O avNnTndg TOAOG TS TTNYNS OVVOEETAL UE TO
avuxreipevo mov B€hovue va mTEOOTATEYOLUE
(7. voyeleg OeEanEVES, COANVAOOELS) %Al TO
BeTno e Eva adQavEC NAEXTEGOLO, OTTMS YOOLpi-
™S M avoEetdwtog ydlvupag, To omoio PubieTon
o€ ®otdANAn amdéotaon xow B€on om yn. Ou a-
yoyol ouvdeong mEmel va elvol RAAD NOVOUE-
VOL YL0L VOL NV €XOVUE NAERTOLRES dLOREOES (.
2.13)

i

ouvey0vg
oeUpaTog

ymua 2.13. Kaboduxij moootaoia ue iy ovveyovs oev-
UATOG.

Oa mEEmeL TAVIWG, VO TOVLODEL OTL 0 ATTAOV-
OTEQOG HOVOVOS YLOL TOV TEQLOOLOUS TG OLAPow-
ong elvol vo. amoeUyeTaL 1 emagy] OLOQOQETL-
ROV UETAAAMV OTIC ROTOOREVES, OIS T.). KA~
%0G %ol 0tdNEog oTic cwAfveg VOpevoNg. Av dev
WTOQOUUE Va. TO artoguyovue Bo wEmeL 1) emogy
TV dV0 PETAMWY VO LOVAOVETOL NAEXTOLXAL.

2.1.9 Evdoelg Tov petdhlov ot @uon.

O ymuirég Lo TES TV UETAAMMY ROW LOLOLTE-
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Ivwoiters otu....

T o dLadedopugva
ot @O 0QUXTA &~
vou to tvottnd; H e-
Eaywyr] Suwg Tmv
uetdAwv artd ovtd
elvar oAU dVorOM.
XENoLpnomroLlovvTol
yioL TV eEarywyn ue-
TGAAwV uovo Otav
dev vdyovv dAleg
OLXOVOULROTEQES AD-
OELG.

o0 M dEAOTIHATNTA TOVG ETLOQOVV OTO £(DOS TV €-
VOOEWV PE TIS OTTOLES TOL flonovuUE OTN PUON).

Ta dpaotnd puétaiia, Mhadn doa eival ToLv
omé to Hy ot ogpd mhextpobetindmrog, Poi-
oxovToL 0T PUoT g oEelidia 1| wg Betovya, av-
Boanind, muprtird ro dAMOL idovg dhata.

Toa Mydtepo dpaotvd pétaria, dnrady doa
elvol petd amd 10 vVdEOYAVO 0T OeLRA NAEXTQO-
Betndmrag, Polorovror ot @ion cuviBwg wg
aVTOQU).

IMapdderypo avtoguov HeTdAmy amote Aoy
ta Cu, Ag, Au naBwg xou ta o omavio Pt, Ir xow
Pd. An6 avta to Cu, Ag, naw Au Polorovror ot
EUON %OL UE TN LOQPY EVOCEMV.

AT6 TG EVOOELS TOV UETAMMY, RVOIMS Ol
YA0ELOUYES %ol oL Beuxég, eivar vdldlvteg 0To
veEO, VM OAEC oL VITOLoLTES elvol adLAAUTES.

O teLoo6TEQES TS TLS AdLIATES OTO VEQO
EVOOELS POLOROVTOL OTO OTEQED PAOLS TNG YNG UE
TN LOQPY TV TETEOUATMV.

ZUUpOVa UE TOUS YEWAGYOUS, TETOMUOL E(vVOL
€val puoLrd 0TeEED VARG Tov autoteAeiTon oo €-
VL 1] TTEQLOOOTEQO 0QUATA.

Av €va otouyelo pmopet vo mopoy el ue owro-
VOURA OUUPEQOVTOL TEOTIO ATO T OQUATA QUTAL
ToTE 10 TETEWUA ovoudleton petdArevpa. To Al
YL ToRddeLypa PoloreTOL O OLAPOQOL TETODUOL-
Ta, OMWS O YQOVITNG, WUE TN UOQYY| CQYLAOmU-
ortixdv addrov. H eEaymnyn duwg tov apythiov o-
76 TOL TTETQWUATO OUTA ELVOLL OLXOVOULKA OLOUUO-
o1 %O YLt TO AGYO oTd ToL 0YLAOTTVOLTIRG dAaTOL
dev Bempovvton petorlevparta tov Al

Avtifeto o PwEitng Bempeitar petdilevpo
tov Al dL6TL yonowwomoLeital wg ETY VAN Yol
™V eEaymyn Tov PETAAOV.

Toa petorievpota amotehovviaL od To. 0Qu-
®td, nalr oo T meoopiEels. Ta opuntd eivor
OYETHA HOOOQES, HOQUOTOUAMARES EVIOELS TV [UE-
TAAMWV VD OL TQOOWEELS OTOTEAOUVTOL OTTO Y-
uoL, GUUO, TTETOES RO AAAC adQovy VM.

O gvdLdlvTeg EVAOOELS TOV HETAAM®V Poloro-
VT ®¥Vtmg ot BAAaooo raBmg raL O€ TEQLOYES
OV VIOYE ®ATOTE BAAAOOM RO YL HATTOLOVG
AGYOUG, PUOLROUG 1) TEXVNTOUGS, EEQTULOTNHOV UE-
yaleg moodtnteg vepov. Ou meQLOYES OTES
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WIToQEel var elvon vitdyeLeg o ovoudlovrol ala-
TOQUYELX 1] VO fOIOROVTOL OTNV ETLPAVELDL TNG
NS OmWS Ol AAVRES TOU YONOLUOTOLOVVTOL YLOL
v moparofn tov NaCl.

ITpdopata €xovv avororlvgdel otovg fuboig
TOV OAEAVOV TEQAOTLO XOLTAOUOTA TTOV TTEQLE-
YOUV TETODROTA TAOUOLO. 08 poryydvio (~25%)
o otdneo (~15%).

To petalhetparo ovoudovrar ouvibmes ue e-
UITELOLRES OVOUAOTES KAl HOTATACCOVTOL AVAAO-
YO UE TO €00 TV OVLOVIMV UE TO OTTOLO ElvalL €-
VOUEVA TOL UETOAACL OTOL OQUATA TOVG. 2TOV TTIVAaL-
7o 2.4 dtdovToL OL HVQLOTEQES HOTNYOQIES WE-
TaAevudaTOV.

2.1.10 Metairovgyia

Me 10V 6p0 petahhovpyio ovoudtovue to oV-
VOAO TV SLEQYAOLMV TTOV YIVOVTOL YLO. THV €EN-
YOV TOV UETAAMV amd Tol LETAAAEVRATA TOUG
AOL TNV TOQOYWYY] TOUS O€ 10000 HOTAOTOT).

ZuviBwg mepuhaufdvel ta ardlovba otddio:
1. KaBapuopdg »ow euthoutionds LeToALeUNaToC.
2. Avaymyr Tov HETAALEVUOTOS TTEOS UETOAAO.
3. KabBapioudg tov petdilov.

To otddia avtd €xovv avalvtind wg eEVg:

1. KafBogiopog zar epmhovtiopog petailevpatos.

210 0tddL0 oWTS emOLRETOL O ROOOQLOUAS
TOU UETOAAEVUOTOS OTTO TLS YOLWOELS TTQOOWIEELS
artd TG 0TOlES OYEOOV TAVTA CUVOOEVETAL RO 1|
QUENON NS TEQLEXTIRATNTOS O€ UETOANO.

To petdiievpa BovppatiCetor xow vrofdile-
TOL O€ OLAPOQES HATEQYOOTES AVALOYQL UE TG L-
OLOTNTES TV OQUXTMV %Ol TOV TTQOOWEEWV TTOU
eQLEYEL. Atompivoupe OVo €lOM:

a. - Tic puowrég nateQyaoies ®aTA TIC OTOlES
N XNULR] OUOTOON TOV OVOTATIXAOV deV PeTOPAM-
Aeton. O ®vELOTEQES OITO QUTES TEQLYQAPOVTOL
TOQARATW.

‘Exmivon ue veod. To petdilevpo viroPdile-
TOL O€ EXTTAVON UE TEEYOUUEVO VEQO TTOU OUTOUOL-
ROUVEL TLS YOLWELS TTQOOWEELS ETTELDY| EXOVV WL~
%00TEQO0 €LOWO PdOC.
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Iivorog 2.4: Ta xvoidteoa eidn uetallevudrav

Aviovra Metadhedpara RIR0e Tomos
0QUXTOV
OEeid Auyortimg Fe,03
Maryvnrimg Fes04
Bw&img AlL,O;- 2H0
Zdnpovinéhio Fe,03- NiO
[Tvpohovoimg MnO,
Kaoorepimg SnO;
[Toovpavimg U,0s
Zovhoidio Xahromgimg CuFe$S,
Xakrootmg CusS
Zpahepimg VAN
Coahnvimg PbS
Z1dnpomvpiTtng FeS,
Kwvdpapr HgS
Aloyovidu ®Bopitg CaF,
Kouéhbog Na;AlFg
Kagvahime KCI- MgCl,
SuApimg KCl
AvBoannd Aopeotéhbog CaCO;
Mayvnoimg MgCOs
Aolopitng MgCOs- CaCO;
BOeuxd [iypog CaSO4- 2H,0
Bagimg BaSO,
[uortnd Kaolivng Aly(Si;05)(OH)4
Brjouihog BesAlSisO1s
OpBrhacto KAISi;0g
dwopogird dwogopitg Ca3(POs),
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Kvxlovac. To Bpuvppatiopuévo petdilevuo
EUPUOATOL UE UEYAAN TaUTNTA OE KUMVOQIXO -
rOVInd doyelo 6mov vmofdhlheTon 0€ OTQOPLAL-
oud (oyuo 2.14).

Zymua 2.14. Aiaywoitouds otegedv ue xvxldva.

To Papitepa cmpatidla Tov €xouvv peyaivte-
01 TEQLEXTIRATNTO O€ UETAANO TTOQOLOVQOVTOL Ol
7O TNV PUYOREVTQO TTEOG TOL TOLYWUATO RO CUA-
Léyovtol 0to ®dTm PEEOS Tou doyelov.

To ehopedTeQO COUOTIOL TAEACVUQOVTOL 0L
716 TOV 0EQOL KO PEVYOVV Ot TO AVOLYUOL OTO di-
Vo LEPOS TOV doyelov.

Eninievon. H uéBodog ompiCeton ot dropo-
0d Lo POOYNS TWV ROXRMV TOV UETAAAEVUATOS O
76 TS youwdelg mpoouiEeig. To petdilevua ava-
ULYVUETAL PE VEQD O YNUKRES OVOLES TTOV AEYO-
vial otapeextirol magdyovres. Ou ovoieg OTES
EMARAANVTTTOVY ROTA TTQOTIUNON TOL COUOTIOLOL TV
0QUXTAV £T0L MHOTE VA, SLaPOEYOVTOL MyOdTEQO €V-
OAOL 0TS TIS TTQOOWEELS.

21 ouvEYELX TO PlyHoL VITOPAMAETAL OE RATEQ-
yaoio pe a€po Pe TETOLO0 TEOTO, MHOTE VO ON-
woveyelton agpeos (Zynua 2.15). O apedg moga-
OUQEL OTNV ETPAVELX TO, OQUXTA TTov OV dia-
Boéxovtal eva oL TEoouiEeLls, mov drafoéyovral,
o7t6 10 veQO, ®dBovrol 0to TuBuéva Tov doyeiov.

H pu€6odog yonoinomoteitol Yo Tov EUTAouTL-
oud TV B0V WV UETAALEVUATOV TOV YAAROV,
TOV HOAUPAOV %o Tov Pevdayvoov.
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agpag

J

avadeuTioog (::>

Zymua 2.15. Aiaywoiouds otegedv ue enimievon.

Mayvnuixog draywototijc. O dLaymELOUOS TV
0QUATWIV UE HoryvNTIXES OGN TES, Omwg 0 Fe3Oa,
%O TO OQUXTA TOV ®OParTiOV, 0rt6 GAAOL 0OQUKTA
1N TEOOWIEELS yiveTal pe T fondeia LloyvEov pa-
yvnTrov edlov.

2ynuatiouos _ouakyoaudray. O vOQAQEYVEOS
oxnuotiCer apalyduoto pe TOMA PETOAAOL.
Mmopel Aoutdv va yonowwomombel yio v eEa-
YOy UETAAM®Y Tar oot Beloroviol avtogun
ot VO aAAG €lvol OLEOTTOLOUEVOL OE ULRQT] TTE-
OLEXTLROTNTAL O€ HeTaAAeVpOTO GAADV LETAAAWY.
Eivou duaitepa yorowun uébBodog yio v eEarym-
Y1 TWV EVYEVAV UETAA®Y GAOYVUQOU %L YQUOOU
omté To petadlevpora Tov yalrov. H nébodog €-
YEL ovTLrOTOOToOEl onuepa oo ™ uéBodo twv
RVOVIOUYOV YLOTl 0 VOEAQYVEOS €lvor TOEWAS
%Ol WOAUVEL TO TTEQLRAAAOV.

B. - Tic ynuinég rateQyaoies 1OTA TS OTOLES
T 0QUATA VEIOTOVTOL YNUWKES UETOPOAES UE
OROTTI6 TOV EUTAOVTIOUS TOVUS O PUETOAAO N)/HOlL TN
UETATQOTY| TOVS O€ EVOELS TTOV AVAYOVTOLL EVRO-
AdteQoa.

Ou ymurég rateQyaoieg mowihovy avaloya
UE TO €(00C TV OQUUTMV.

Ta avBpoxind ogurtd petatpémovial ue B€p-
uovon og oEeldLa, ovupmVo Pe TV avtidooon:
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CaCOs(s) —» CaO(s) + COx(g)

To BeL0Uy 00 0QUATA PETOTEETOVTAL O€ 0EEIdLOL
ue @EUEm, dniadn B€onavon mogovoia 0Euyo-
vov. Katd ™ @ouEn to Oelo peratpé€metal oe
SO,, ovupwva pue v aviidoaon:

27nS(s) + 302(g) — 2Zn0(s) + 2S0x(g)

To dLoEetdio Tov Belov (SO,) mov mapdyeTon
artd ) PEUEN TV TUOLT®V WOAUVEL TO TEQLRAA-
Aov yotl petotpémetal oe 65N Pooy.

TN tov raBapopd tov Al,Os mov meQLeyetan
070 PBWE(TN o TS TOOOWIEELS KON OLUOTOLOVVTOL
munvd doddpota Baonc. To AlLOs3 dwolveta,
OUUQMVAL UE TNV avTiOQOoN:

ALOs(s) + 2NaOH(ag) — 2NaAlOs(agq) + H,O(l)

To NaAlO; eivon evdidiuto row amoymeiCeton
eUunola artd Tig mpoouiEels. Ev ovveyeia 1o Oud-
Mpo eEovdetepwvetar pe o0&V xaw to Al(OH)3
ov xotafubiCeton petarpémeton pue BEpuavon
rnoL Tl og x00apd AlLOs, olupmva pe v a-
vitdpaon:

2AI(OH)3(s) = ALOs(s) + 3H,0())

2. Avayoyq Tov HETOALEVLATOS TEOS WETUALO.
To mepLoodtepa nETahha PIOROVTOL OTOL -
TallevpaTo Ue T LOQPN EVOICEMV OTLS OTTOLES €-
xouvv OeTnd a.o..
H avaywyq avtotouxel ot modoinym nhe-
ATEOVIOV a6 TO OETHA POQTIOUEVO LGV TOV UE-
TAAMOL, CUUQVOL LE TNV YEVIXY avTIOQOON:

M" +ne—> M

H uébodog mov yonoLuomoLeiToL Yo Ty ovoL-
YOYT] TOU UETAAAEVUOTOS EEQLOTATOL AT TN YMUL-
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%1] dpaoTrdTTa Tov petdhhov. ‘Oco peyoriteon
elvou 1 0p0OTRATNTA TOOO TEQLOOGTEQO OUOROAY
rou dowovnon eivan 1 uEBodog g avarywyns.

Ta gvyevi ué€rahha Poiorovion elevBepa ot
UON %o YLoL TO AGYO auto Oev ypeldtovral ava-
Yoyn.

Kdmowo pé€rorha pe izt dpaotrdmra, o-
ws 0 vdpaeyveog (Hg), dev yoewdlovton emtong
ovaywyq ool mapdyovror amevdeiag and ta
BeLovya 0QUKTA TOVG Ue PEUEN.

HgS(s) + O(g) — Hg(l) + SO(g)

To 0EeldLa Twv oxeTIHd OQAOTIRMV UETAMMMY
avdyovran oo tov avBpaxa (C) Y to povoEeidio
tov dvOpaxa (CO).

SnOy(s) + 2C(s) = Sn(s) + 2COx(g)

FeO(s) + CO(g) - Fe(s) + COx(g)

To vdpoydvo xou ta dpaotind petallo vd-
TOLO, LOLYVHOLO %O 0QYTALO Y ONOLUOTOLOVVTOL (G
OVOYWYLRE OOUOTO OV YLl XATOLOVS AGYOUS O
davBpoaxrag elvor axatdAnloc.

WOs(s) + 3Ha(g) — W(s) + 3H.0(g)

Cr0s(s) + 2Al1(l) — 2Cr(s) + ALOs(s)

To mold dpaotnd HETaAa, OTMWS TO AEYIAO
%O TO VATOLO, TO ALOLO, TO pHoryvijolo xow diha., o-
VAYOVTOL NAEXTQOAVTIRG OO TYUOTAL TV OAd-
TOV TOVG.

3. KaBagiopog Tov perdiiov.

Zuyvd, 10 UETOAAO TTOV AapPaveTal HETA ortd
TO OTAAL0 TS OVaYWYNGS, TEQLEXEL OrOBAQOTES.
O YevddeyvEog, Yo TOQAOELYUO, TEQLEYEL UO-
MBO0, ®Aaduo xow otdneo wg axrabapotes.

O moaépa ®0B0QLOUOS TOV UETAMOV UITo-
o€l va yivel pe O1aeoQoug TEOTOVS TOV EE0QTM-
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VTOL oo TS LOLGTNTES TOU UETAMMOU RO TV CLXCL-
0oLV TOV TEETEL VA, TOUORQUVOOUV.

To pérallo wov €xouvv younid onueto tEe-
g, OTWS 0 VOEAQYVQOS, TO UALYVHOLO %Ol O PEV-
ddpyvpog, »al elvol TEQLOOGTEQO TTNTIRA OO
TS axraBaQoleg Tovg wrtopovv vor raBolobovv
ue xAoopoTry oTeoTos.

A0 PETOMAOL UETOTOETOVTOL O TTNTIXES €-
VAOOELS KOL UE TOV TOOTTO QTGO ATTOAAACOOVTAL Ol
76 g axobopoteg Tove. O rabaLoudg Tov vire-
Alov pe ) néBodo Mond yiverow pe ovtidpaon
TOV UETAAAOV PE NOVOEEIDLO TOV AvBpRA OTOVS
70°C, ovupmvo pe Ty avtidpoon:

Ni(s) + 4CO(g) — Ni(CO)4(g)

H évoon tetponapfdvuroviréio [Ni(CO)4]
€xel onueto Céoewg 43°C row elvor TOAD TOEWY].
Metd ™V atdoToE YIVETOL AVAXTNOY TOV VIXE-
AMov pe drdomoon g Evmong otovg 200°C.

O yaAndg, 0 AEYVEOS ®ow 0 VoSS raBalCo-
viow pue nhextedivon dohvpdtov Tmv aldTmv
tovg. To andBogto uérahho amotelel v dvodo
%o 70 ®oB0apd pérahho v rdBooo. Ou axabap-
olec, mov amoteroUvion ouviiBmg amd mo dpa-
oTrnd UETOAOL, TAQAUEVOUY OTO dLdAvHaL XWEIS
vo avayovtor ot ®dBodo. Ta Aydtepo dpaoti-
%A UETAAAOL YQUOGS %ol AQYVEOS dev 0Eedwvo-
VTOL 0TV AVOoO0 %ol TEPTOVV ¢ (Cnua oTov mub-
uéva Tov doyeliov NAeXTEOAVONG.

Mo axéun u€Bodog ToU YENOLUOTOLEITAL OV-
YVA, LOLOLTEQO YLOL TV TTOLQOYWYN VITEQRADOQMV
UETAAMV, €lval 0 OBOQLOUOS UE OVARQUOTAM-
hwon rord Coveg (zone refining). H uéBodog
omoitetal oty oy ot dtav oL ®pUvotallot €-
VOC VMKOU ROTAOTQEPOVTAL RO EAVOOYNUATICO-
vial (evaxQuotdAlmon) aroAhdoooVTaL TOVTO-
yoova amd T axrabapotes.

To pérolho pe ™ pwooeyn odfdov diépyeton
aQyd dtapéoov Bgpuovtirol mmviov (Zxjuo
2.16). Kabwg n 0dafdog mpoymed ov axobaQoteg
dradvovtan 0to TYUEVO HEQOS TOU UETAALOV, €-
Vi TO UETOALO TTOV €EEQYETOL YUYETAL OTTATE OL
©npVOoTaALOL TOV EavaoynuotiCovral.
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Me tov TEOmO OUT6 oL axabopoleg oOv-
YREVTOWDVOVTOL 0TV Uit AN TOV UETAALOV TTOV
OTOQQ(TTETOL.

Yymua 2.16. Kabapiouds uetdhaov ue avaxouotdiioon
xatrd Cavec.

Metd tov #aBaoud, TOAG HETAAOL OVOLpL-
yvUovtor e AL OTOLYELDL YLOL TOV OYNUATIONO
ROOUATOV TOL OTTOL0L £YOVV PEATLOUEVES PUOLKES
RO XNURES LOLOTNTES. Ze AAAES TEQUTTOOELS KO-
Td T dudpxeLo Tov raBaELopov dev agarpeital,
OROTILUOL, OAGHANON 1) TTOCOTNTA TV TTQOOUIEEWV.
lNa mopdderyua, ratd Tov rabaLoud Tov oLdn-
0V, WrEY| ToodTNTOL AvBpOxo. TTOV Ba TaROEL-
VEL OTO UETOAMNO PEATLOVEL ONUOVTLXA TV ORAN-
0014 TOV.

2.1.11 Boperariovgyia

Blopetaihovpyia ovoudleton 1 diadirwaoion e-
Eorywyng LeTdAAmV oTtd Ta 0QUKTA TOVS e T fori-
Bewo Paxmelov. Avaroligdnre tuyala, oty I-
omavia 1o 1752, nard ™) OLAOKELD TV EQYAOLWDV €-
TOVOAELTOVQEYIOC £VOS TTAAALOU OQUYETOV YOAROV.

AVo ouwveg petd, 1o 1947, Apepwavol emt-
OTHUOVES ovoxdApay GTL VITevBLYT YL cvTh T
dpdon frav wo opdda Paxtneinv ue 1o ovoua
Thiobacillus ferroxidans. Ta. foxtiolo ovtd olp-
VOuV eVEQYELX OEELSMVOVTAC TO. LOVTOL Ogiov (S7)
TV O£L0U WV 0QUATMY TTEOC Beuxd évra (SO4™)
EVH TOVTOYQOVO OITEAEVOEQWVOUY TAL LOVTOL TV
aVTlOTOLY MWV UETAMMV.
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H petatpomy mepuhaufdver wow oelpd omd
TOAMOTTAORES YNUIKES RO BLOYNUKRES OVTLOQAOELS
7OV ®atolvovtal amd tao. faxtiowo oe 6Ewvo e-
OLBAALOV, OTIC OTTOLES CUUUETEYOUV RO TOL LOVTOL
Fe’* mov avdyovrou tawtdyoova oe 1évra Fe** .

H epapopoyn g uebédov oty mpdEn eivon
OYeTWA oA Y 10 xoAro. To gToyo o yaAnd
uetdAlevpo Tomobetelton 0 OMWEOVS EMAV®D O
OTEYAVES EMLPAVELES TTOV €YOVV CUOTIUOTAL ALTTO-
y€teEVoNS VYEWV. AxohovBwe Yexdleton pue OEL-
vo dudilvpo mov meQLEEL TO  Paxtneioa
Thiobacillus ferroxidans »ou \6vta. Fe ™. To vypd
OV CUAAEYOVTOL OTTG TO RATW UEQOS TEQLEYOVV
Wvta Cu™* waw  Fe* war odnyovvron yiow nhe-
®TS Vo).

Katd mv nhextodhvon ta 1évra tov Fe** ma-
oauévouv oto dtdAvpa dLGTL OEV avayovVTOL TTEOS
Fe, evd) ta 16vta Tov YoAxoU avayoviol oty rd-
0000 TEOG UETOMMHKGS XOAKO, CUUPVOL UE TNV Ol
vtidpoon:

Cu**(ag) + 2e — Cu(s)

Metd and v nhextodlvon to dtdhvua oomn-
veltow og avowtd doyeta omov pe ) Porbela
10V Sty Pormodiny To 1évra tov Fe** mov me-
OLEYEL HETOTOETOVTOL HaL TTAM o€ 16vta Fe’*. To
ddlvpa owTd glval v ovveyela €TOLLO Yo VoL
EavayonowpomoOel.

To amhomomuévo ddypauuo poNg e diep-
yaotog gaivetal oto oyrjua 2.17.

N
|

Hlextpdhvon

Yoymua 2.17. Audyoauua oorjc frouetarlovoyias.
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H u€bodoc €yelL to mheovéxtnua 6tL 0ev HOAD-
Vel To TEQLPAMOV naL OTL deV yeLdleTan TOAU-
TMOXES PLOUNYOVIRES EYROTAOTAOELS.

Movadind petovéxtnuo g uebédov eivor 6-
TL OL BLOAOYIRES OVTLOQATELS CLEYOUV VO OAOXAN-
owBoUV pe amoTELEOUA 1) TTALQAYMYT TOV XOAXROU
va 0BvoTEQEL ONUOVTIXA.

Amo 1o péoa tov 1980 1o #60TOS TORAYWYNS
TOV XaAroU e TV ®haoowry n€Bodo avéPnxre o-
motoua, ywati ou frounyovies Empeme vo EOTmAL-
OTOUV UE CUOTHUOTOL YLOL TOV EAEYYO TWV EXUTTO-
urtdv Tov SO; oV TaRAYETAL 0TS TN PEUVEN TV
Beotymv opurtav Tov Yohrov. Tdte N uéBodog
™S Bropetarhovyiog amotéleos wa ®oA| EVOoh-
Aontnn] Ao row vioBeOnxe Yo v eEarymyn
ToV YoAroU. Zquepa 10 30% tov YoAroU mTov o~
odyetan ong H.ILA. eEdyeton pe oty m uébo-
do.

H Bropetarhovpyio epaoudleton Yo TV mTo-
oaymyn xow dAlwv petdhiwv, omtwg Fe, Ni, Co,
Mn, Zn, nov folorovtor otn @Uon ne ™ Loepy
BeLoUymv 0QURTHIV.

XONOWOTOLETOL ETTIONG ROL YLOL TOV EUTAOVTL-
oud TV pHeTaALevpdtwy og TOAUITLAL UETOAACL, O-
wg Au, Pt now dhha, ov elvon ToAAES poEC -
vrhoBrouéva néoa oe Berotyo opvrtd. [pdopa-
TS EQPAEUOYES €8elEav OTL 1) TOEOAOPN TOV YOV-
00U amd T€Tolov €ldovg peTohhevpora, VOTEQM
oo Broloynt] oEelidmon, avEdvel ®otd mteQimov
100%.

O emotipoveg mpoomafovv orjuepa vo. feh-
TLWOOOVV TNV TaryvTnTa TS LEBSdOV ®ow vor eme-
ATEVOUV TNV EQOQUOYH TNS. ZTNV TEOOTAOELD
TOVUC AT avardAupav TEOoMATO POl TTOLKLALCL
Boxmnolov mwov tpépovton e vOOYOVAVOQaHrES
%O YONOLUOTOLOVV TO UOYYAVIO ®S 0EEdMTIRG
u€oo avti yio to otdneo.

[TooomaBoUv emiong vo avaxalipouvv uedo-
dovg froroyung avaywyng Twv HeTdAAmy ov Ba
OVTLROTOOTHOOVV TNV NAEXTOOAON %o TLS GAAES
TEYVIRES.

EAntiCovv €10l pe ™ porjfeta g Proteyvoro-
viag va ®dvouv v dodracion eEaymyns Tmv
UETAAM®V TEQLOOGTEQO PLMXY OTO TEQLPAAAOY.
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2.1.12 Avaxrirhoon Tov neETdAlov

H doun tov ovyyeovov Blopnyovirmy ®owvo-
VIOV oteiletal xatd €va ueydlo H€Qog otV a-
AOYLOT) ®OoTOVAAmoN ayabdv. O ouveywg avEa-
véuevog hinBuoudg emiteivel To TEOPANU, 0dN-
vel og ToyUTtaTn EAVIANOT TV oD UATOV TWV
TEWTWV VADVY TOV TTAAVITI] POC KOL OTNV ROTOVA-
Awon peydlwv moomv eVEQYELOS TOV OVUPAA-
Aouvv ot dnuoveyio Tov oLvopevou tov Bepo-
“nTiov.

IMapdAnio Spuwg dnuoveyelton o Evo G-
Mo, eEloov peydhro, mpopAnua. Exelvo twv amop-
OLUUATOV.

TepdotioL CmwEOL 0TS YENOLWOTOMUEVA VALRA
oynuotiCovrol yiem pog LOAMVOVTOS TO TEQLPAA-
Mov xow vrofaBuifovrag v mowdtta g Conic.
IToAAG 0TS aUTA, RATOOREVAOUEVA, LE TNV TEAEV-
taio AEEN g Teyvohoyiag, dev amoovvtiBevion
YOYYOQQ UE TOUS (UOLXOUS VOUOUS TS pBoQdg
LE OITOTELECUOL VOL OUOOMOEEVOVTAL.

H avarirhoon tmv xonowmwmv vArav omd to
aropEippata eivon pa amoteleopatiny u€Bodog
OVTLUETWITLONS TOV TTEOPAUATOC, TTOU EQAOUAGTE-
tal deBvadg oe Oho xal peyohitepn xAlpoxa,
OVUPBAMOVTOGS ONUOVTIRA TG00 OTN UELMOT TOV
OYROV TMV OTTOQQLUUATWV GO0 %Ol 0TV EEOLRO-
VOUNON TEWTWV VANV RAL EVEQYELAC.

ZNUOVTLRO UEQOS TV OTTOQQUUUATWV OGS O-
motehovv ta uérahha. H ovpuetoyn toug ota ot-
wand oropEippata eival g TaEng tov 8% o
amotelelTaL ®VEIWG Od VMKRA OVOREVOOIOC.
210 fropnyovird oroANTO RO OTO. AUTORIVITOL
TO TOCOO0TO AUTO €(VaL OEUETA VYNAGTEQO.

H avoxixhmwon rdmowwv amtd ovtd eival on-
uepa duvvat). To agytho (ahovuivio) eivar €va
ontd ToL UETOAAOL TTOV 1) AVORURAMOY| TOU RaOLE-
oOnxre deBvig oyetnd yonyopa. Ou Adyol yio
TOVG 0Totovg €ywve atd etvon mohhol. ‘Ommg &l-
dape to aEYIMO OVIEYEL ONUAVTIXA 0T QUOLRY
duafowon evad yia v eEaywyn Tov amd Tov fw-
Elt amautovvron onuovtird wood. evépyetag. To
KONOLUOTTOMUEVO UETAALO OLVORURAWVETAL O)E-
TLRA €VROAOL KO 1) EVEQYELDL TTOV YOELALETOL EIVOLL
uévo to 1/25 mepimov g eVEQYELS YL TNV EQL-
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YOyY TOU 0TS TO UETAMEVUAL.

H gvputat yoron tov uetdhhov mg vArd ov-
OXEVAOTOG UTVOOC KAl AVOPUXTIXDV NTOV EVOS
axoun AGyog yio Ty avoxtximon. "Av dev elye
emvon0el 1 avarirAmON TwV ROVTLWV AAOVILVE-
ov, ovvtopa oL peydleg moleg tov HITA. Ba
%ETOVTOY RATW Ot €VOL TOWILO O€ TTAY0S OTOW-
1oL ROUTLOV ahoVpLVIOU" elxe yoOWeL RATOTE €-
vag dNUOOLOYEAQMOS EVA YLt TV €EOLXOVOUNON
™G €VEQYELOS 0Tl TNV avoxvrhmwon €heye ot "av
to 1986 palevtovv ta alovuvorovtd wov Bo
ratovalwBouv omyv meployy] Oecoorovinng Ba
urtoeel wa xwuomoin 2500 xotolnwv vo nhe-
%©t0d0TNBel dwedv GAO TO YKOAGVO".

I Ghovg awtovg Toug AGYoUg 1 avorUrAmoN
oV aEYWMov elval 1 TEELOOGTEQO dLadedouévn
ONUEQQ.

H avaxiniwon epapoudleton pue emruyio vou
0T TEQIMTWON TOV WOAVPBOOV Oté TOUS CUOOM-
QEVTES TV QUTORWVITOV. AvTiBeTal, 1 ovorvRAm-
on Tov Yool dev eivar t6oo dradedopévn, ov
%O €0VAL TO UOVO UETAALO TTOV OL QUOLHES TINYES
Tov €YoVV pelmBel avnovymtnd. O dLomwELoNog
TOV 076 TOL VITOAOLTOL UETAAAGL OTIS TTEQLEMEELS
TOV NAEXTOLRMV UNYOVAOV ROL 1) TTOUQAAAPT TOV O
76 Ta. ®OADOLAL OTTOV PEIORETAL OTO E0MTEQLRS
UEYAANS WATOS TAOLOTIRMY VAWV RAVOUV TV O
VARTNON TOV PETAAAOU OLVTLOLXOVOULRY] TTOLOAL T
UeyAaAn eEOLROVOUNOY EVEQYELOS TTOV TTQOOPEQEL
(~85%).

H avaxinhwon tov 610pov mopovotdlel emi-
ONG ONUAVTIXG TTOOPANUOTOL OV ROL EVEQYELOXA
elval yonown ool Toéyel eEowovounon e-
VEQYELOS TNS TAENS TOV 50%. O ®HpLOg GY%0S TOV
ovorVrAOUUEVOV VMXOU TTROERYETOL OTO TV dLd-
Aon ooy mhoimv. H mapoarafn tov dpwg o-
716 TOL OLOEQEVLOL KOUTLEL CUOREVOLOTOLS KOl 0TS TOL
UETOLY ELOLOUEVOL OUTORIVITOL ELVOLL TTOOPANUOTLRY.

H mowdmta tov petoyepuopévov oLdnoou
(SCRAP) yua vo yonowpwomom0el owd ) yohv-
Bovpyio mEEmeL Vo LvOVOTTOLEL RATTOLES TEOALOL-
voapéc. [Tpémel va €yeL meplexTtindtnto o€ oidN-
00 peyohitepn atd 90% xon ov peTOAMMAES TEO-
owEels (LoArog, YOMULO, RAOOITEQOS X.A.TT.) VO
elvan oe emimeda Tov 0,1%.
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“Etol, yio va xyonopomotBotv to routid ov-
O%EVAOTOS TTOETEL VO VITOOTOVV OUTOXOLOOLTE QM-
o1, 1 OO0 OUTOULTEL ONUOVTLRY] HOTAVAAMOY| €-
VEQYELOG, EVA OTOL UETALYELQLOUEVOL QUTOXIVITOL
TEETEL VOL YIVEL ONUOVTLROS SLOYWOLOUOS VARMDV.
ATuy®g N TOWIMO TV UETAMMY RO YEVIRA TWV
VARV TTOV {ONOLULOTTOLOVVTAL YLOL TV ROTOLOREV-
1 TOVG, RAVEL TV OVORUXAWMON TOUS YLOL TV TTaL-
QOLO%EVT] OLONQOV OLXOVOULRA ALOVUPOQN).

H avoxizAwon twv ToAMTpumy petdhhmv 1ol
Wiaitega Tov 0EyUEov amtd TO PWTOYQAMLRA
Aoutpd, yiveTal edM noL OQRETA YQOVLOL UE ETTLTV-
yta. Extéc amd 10 owovourd 6gpehog mou eivon
€va #IvNTEO, VITAYEL 1AL 1| CWOTNEY VopoBeoia
0€ OOXETA ®QATN OV EMPAILEL TV AVORURAW-
on, emeldn o dEyvpog Bempeitor wg €va amd To
70 TOEWA PaoLd HETAAAL.

Mo dAAN noTnyoio EVYEVOV UETAAAWMYV TTOU
urirav ot Lon pog v televtaio deraetion ne
TOVUG XOTAAUTES TV CUTOXLVHTMV, TTOQOVOLALEL
ONUOVTIXO OLROMOYIRO eVOLapEQOY. Ymohoy(Ce-
TaL OtL ®ABe noTaAUTNG TEQLEYEL TTEQITTOV 2g €V-
YEVAV UETAMMY TO ®VELOTEQO ATt TOL OTTOlaL €~
vou 0 Aevrdyovoog (Pt). Emedn nan avtd to pé-
talo elvor WdaiteQa TOEA 1 ATGEOWY| TOUS
070 TEQLRAALOV Bat TOOXROAEDTEL (oL ardun €0TioL
uéAvvong. Ze wohld xod T YneiCovtal vVOUoL ®ou
duovpyovvtan opeig mov Bar aoyolnBouvv ue
™MV avarUirnAwon Tov emxivouvoy avtol vAMxov.

And 1o magoadeiypoto mwov avopéotnrov
TEORVITTEL AUECA WS CUUWTEQAOUOL OTL 1] AVOXD-
ZAWON TV UETAAAWV TQOOPEQEL:

EEowovéunon evépyeiag

EEowovéunon guowmyv mépmv

EAdtimnon g uéivvong tov mepidArlovtog
Kolhitepn motdmta Cowng

H avaxixhwon ot ydea pog €xel apyloet vo
rdvel ta mpwta delhd TS Prjnata uéoa amtd o
mpoyopduuato tov Ymovpyetov Iepifdirovtog
ue oplopévous Afuovg g Attixnic. Eilvow oto
¥€OL Mg va TV TEOWONOOVUE RAL VO TNV €-
nentelvoupue 0€ OAQL TOL VITOAOLITOL KO OLUOL VALRAL.
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ppm = ugQn oto
EROTOUUVOLO
ppb = puéon oto
dLoeRATOUUY-
QLo
ppt = uépn oto T L-
ognaTopuvoLO

2.1.13 MéraAlra LyvooToLyeia,

Me tov 600 tyvoortouyeio. ovoudlovion exeivo
TOL OVOQYAVOL OTOLYEID TTOV O OUTELQOEAAYLOTES
TOOOTNTES €(VOL ATTAQOLTNTL YLaL TNV ROAY A€L-
TovEYioL TV CHVIWV 0QYOVIOUMY.

O 06AOC TV LYVOOTOLYELMV OTNV HOA] AEL-
TOVQEY (0L TOV 0QYAVIOUOU TV YVWOTOS TTOAD TTOLY
oo TV AvOrXGAYN TV PLITOUVEOY Tov €YLve
OTLS AEYES TOV auavo. poc. O POAog Toug oy Lrd
EMLOARLAOTNRE OO TLG Prropives ahhd aQydTeQO
Ol ETMOTHUOVES AEYLOOV VO, avTAauPdvovToL Ot
N ONUAOTe RATOLWV OVOQYOVMV OTOLYEIWV YL
TOV avBEOITLYO 0QYOVIOUS MTaV LOAELD, av Oyl
®aL pueyaluteen amd ovt) tTov Prrapuvayv. Ko
otd yuorl amodelyOnre ot 0 opyaviouos dev
WTOQEL VO YONOLWOTONOEL TS PLTOUIVES OV TOV
AelmoVY TOL QUTALALITNTOL LY VOOTOLYE(QL.

H avoxdiuvpm g Prohoyunic dpdong twv -
YVOOTOLYELMV EIVOLL ULOL CUVOLQITOLOTIXT ROl CLUCPL-
Aeyouevn meoLoyn TS €0EVVAG YLOL TNV dLOTOOQY]
tov avlpwrov. H emfefaimon g omovdatdtn-
TOGS €VOS LYVOOTOLXEIOV YLOL TOV 0QYOVIOUO E€XEL
moMEc duonoriec. Ta mepuoodteQa amd avtd €i-
VoL EE0LQETIRA TOELRA O€ UEYAAES TOOGTNTES KO
YU awT6 eival OUo%0AO va TeLoBoUV oL EMLOTHUO-
VES TS Evol SUVOTOV €va TOEWRG UETAMO va &l-
VoL OLTEO@IXA, OUTOLROITNTO OF WXQEES TOOOTY-
TEC.

Emiong, Mya epyaotiola dtaBétovy Tov ata-
oalmto €EOMMOUS YLOL TOV TEOOOLOQLOUS TOUG
UE TNV OTTOLTOVUEVT] ARQIPELOL, 0LpOV TOL TTEQLOTO-
TEQM OO QTA BEIoROVTAL 08 TTOM) WKQES TOOO-
TNTES OTOVS LOTOVUS KL OTOL TOOPLUOL.

H eE€MEN avaluTiny TeXVIRGY TOV EMTOE-
TTOUV TOV TTQOCOLOQLOUG TOVS UE axQifela UeQL-
®wv ppb Ponbnoe onuavtrd oy avoxrdivym
™G 0pAONC TOAAWYV LYVOOTOLYEIWV.

ZNUEQA OL ETLOTUOVES TLOTEVOVV OTL TTEQLTOV
€100 LvOOTOLYELDL ELVOL OTTOLOALTNTOL YLOL TOV OLV-
Bowmvo opyavioud. Ta yyvoortoryeio owvtd takL-
vopuovvton omd dieBvelc opyaviopols O TEELS
HOTNYOQLES, OIS (aiveETAL OTOV TTivanra 2.5.
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Iivaxag 2.5: Ta yvooroyeio xaw n dpdon tovg.
Kotdrogn Ixvoorovyeia Agdon

"Eyeu amodeuyBel | Zidnpog ZyMUoTLouos oupoyhopivng xow
ot elvon amaQal- €0V aLpoopaLQioY.

T Ihdro ZYMUOTIOUOS OQUOVAV TOV
Bupeoedovig adéva.
Wevddpyvpog| Zvotamixd eviiumy, ovveeon
TQMTEIVAV, Qe XUTTAQOV.
Xahroc ZyMUoTLouoS oupoyhoBivng xow
00T(V, LELTOVQYie VEUuQIRoU
KOL OLYYELOXOU OVOTHUOTOG.

ZeMjvio Z00TOTIRG EVEURMY, OVTLOEEWDWTLX
dodion, TEOOoTOOTCL KUTTAQMY.
Xodwo Evioyiet ) dpdion g wooukivng.
Mayydvio | Zvototird eviipmy, oxnuatiopdg

00THV.
Molvpdaivio | Zvotatrd eviipmy, petafohopds
Belov.
Kopdhto votomrd mg Propuivg B12.
®H5p0 ZYMUOTIOUOS JOVTLIV %O OOTHV.
Yndgyouv Agoevizd | Metafohopds apvoEEwv.
ONUOVTLRES Bdplo Merafolouds aopeotiov, payvnoiov,
amodeiEelg 6t oUvBeon 0QUOVEV.
glvon amapaitrel Nixého MBave ovotamixd eviipmy.
[vpitio ZYMUOTIOUOS 00TMV RO GUVOETLXOY L-
oTov.
Yndoyouvv Boawo Ayvoom
evdeielg Kaduio Ayvoom
ow eivan Mdohpooc | Ayvoom
amoQO{TITOL. Aibo Ayvoom

Kaooltepog | Ayvoom
Bavddio Ayvoom
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Toa déra mpwta amd avtd yopoxteilovrol
WS OTTAAITNTO YLOTT (VoL CVUOTOTIRA LETAAAOEV-
TV %o OQUOVAV N ETTELOY| TOOGAYOUV TNV VYE(-
o 0QLOUEVOV LOTAV. O 0QyovIondg xoetaietan oi-
dMoo, YPevddapyvEo, XaArd, poryydvio xat eoooLo
0€ TTOOOTNTES UEQLRWIV YLAOOTWV TOU YOOUUOLQL-
ov(mg) , €V O TOOOTNTES WHQOYQOUUOLQL-
wv(ug) elvor aopoitto To otolyeia Lwdlo, oe-
MVLo, xoduLo, norvpdaivio xor xofaATLO.

o ta otowyelon apoevind, vivélo, muitio
%o BOELO OEV VITAOYOVV OLATEOPIRES 0dNYIES OV
%o 70 mBavoteQo eival ot xewdlovtol O€ To-
ootTeS wxpoyeauuapinv. Yrdoyovy, T€hog, o-
oBeveilc uévo evoelEelg GtL Tar oTOoLKElD HADWLO,
uoAvpdog, AibLo, raooitepog, Pavdadio xot Pew-
Wo €{vaL oITaQOLTNTO YLOL TOV OQYOVLOUO TOU OLV-
Bowmov. Ouv mpoomdabeleg yow TV ovordluyn
%ol AGAMOV Lyvootolyelmv €xouvv eviafel ta Te-
Aevtala xoovLa.

H natavomon g froroynic dpdong tmv -
yvootolyelmv €xel aAAdEEL TOV TEOTO OxREYNG
TOV ETLOTNHUOVOV YLOL THV OLOTQOPY RO TNV VYEL-
a. [N wopdderypa, n TEoabvixn nayyoviov, xoi-
%0V %o PeVdAYVEOL 0Tto aof€oTio €0e1Ee Ot €-
YEL ®xOMAiTEQO OTOTEAEOUOTA OTNV VYEDL TV O-
OTWV otd GTL T0 0ORE0TLO POVO TOV. YTTAQYEL, €-
wiong, voyia 6tL ) EMAen oeAnviov row yoA-
%200 avEdvel Tov xivOuvo Tou rapxivou N Ttwv
raEdLoxwWV TadNoewV, Eve VITAQYOVV ool Ot
wrtoeel 1 véoog tov Alzheimer vo ogethetal o
TEOoANYN a0 YLAlov amd Tig TopEs. TEhog, eival
oA Bavs ot pehhovurég Bepameieg Yo TOv
dra i va eprhauPavouy ta L vooTouyeio xow-
Wo, XoAxS ®ow Pevddayveo mov emdQOvY OTOV
uetofolound g yAurotne.
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2.2.1 Ewayoyn

Me 1tov 600 ®edpa. ovoudtetal vd0e petohhi-
%0 odua ov amotelelton o OUo M TEQLOOOTE-
oa otoLyelar OOV TO €val TOVAAYLOTOV €(VOL UE-
TaALO, EVH TOMES QOQEES mEooTiBevTaL xow -
1€ moodtnteg auetdMwv (m.y. C, Si, B). EEai-
Q€0 ATOTENOUV TOL RQAUOTA TOU VOQOQYVQOU
7OV ovoudLovtal apalydpuoTa.

To npduoTo 40UV ooEy] LETAAMRA XOOAKTY-
OLOTLXA RO OLOLPOQETIRES LOLOTNTES Ot TOL UE-
talla tov ta artotehovv. Eivan nahot aryoyol g
BeoudTTOC RO TOV NAEXTOLOUOU RO EXOVV RATA
RAVOVOL YOUNAOTEQO ONuUEl0 THENS %Ol Oy yLUO-
™TO 0O T CVOTATIXA TOVS. Me ratdAAnAn U0-
ULOT] TV OVOTOTLXWV TOUS WTOQOVYV VO CLITORTH-
OOUV UEYOMITEQN OrANQEATNTOL KL AVTOYY OTNV
TEOOPOAM] amd 0E€a, vEQD %aL 0EVYAVO.

O avOpmTOg GEYLOE VO YONOLUOTOLEL TOL KO-
uaro ®damov oto 3000 m.X. dtav avouyviovtog
YOARS RO HOOO(TEQO O€ VY] ROTAOTOON UTOQE-
O€ VO TTOLOLOXREVAOEL EVaL "ROULVOUOLO" HETAALO e
naAATEQES UNYOVIRES WOLOTNTES TG TO YOAXO.
To nowvovEyLo HETAALO OVOUAOTN®RE NITEOVVTLOG
1 ®eat€Qmua %ol €dwoe To GVOoud Tov O€ (. O-
AOnAnon emoyn Tov avBE®OTLYOU TOMTIOUOU OTd
10 3000 7t.X. uéyxor to 800 m.X..

O AGY0g AOLTGV IOV 0 AVOQMITOS TAQAOREVOL-
O€ %OL (ONOLUOTONOE TA RQAUOTO. €LVOL YLaTl
TOQATHONOE OTL TOL COUOTO. AVTA €XOVV aLoONTd
PeATLOUEVES QUOLKES Rl YNURES LOLOTNTES OF
OUY%QLOT UE TOL OVOTATIXG TOUG.

A6 1o 190 audva ra HETA M TEA0O0S OTOVG
TOUE(S TG YNUELOLS, TNS PUOLRIIS RO TNG TEYVOAO-
ylog mpoxrdleoav paydaio avEnon tov aLBuov
TV xpaudtwv. H xonon tovg €rouEe pneydho o-
Ao otV avdmTuEn TS frounyaviag. Evqueoo eAd-
yota PEToAAa yonolpomotovvtal xobopd. Ta
TEQLOOOTEQO POIOXROVTOL PE TNV HOQPY RQOUA-
TOV TOVG.
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Toa noduato avaloyo ne Tov apLiud Twv otoL-
YELWV TTOV TOL WTOTEAOVY dLarpivovTtal o€ dupeen
(&Vo otoueia), toneen (tolor otovyeln) x.A...
IMopaorevalovralr ouviBmg ue avaueEn Twv ov-
oTaTXMV TOVS o€ Bepuoxpaocia ™Eewg uéoa oe
NAERTOLRES RAUVOUS OOV VITAQYEL 1| duvaTOTY-
Ta va, ouBuiCeton pe axnpifera  Bepuorpaoia to-
00 %oTd TV B€ouavon 600 %ol RATA TV YPUEN.
Ymdoyovv Sumg ®ou ®QAUOTO TOV TTOQAYOVTOL
ue dALo TEOTO, OIS OTNV TEQITTTWOT TG ROVLO-
uetallovgyiag.

21 OUVEYELD, YLoL TN BEATION TV LOLOTHTMV
TOV RQOUATOV YIVETOL 1] XOTAAANAY BgQuuny| ®o-
tepyooto. Avty mepihaupdver oelpd amd Bep-
UAVOELS RaL YPYOEELC Ue OROTS TN UETAPOAY] TV
UWHQORQUOTOMMAMVY Y ALOARTNOLOTLROV TOVS. “E-
TOL ETUTUYYAVETAL ELEYYOS TNG ORANQEOTNTAS TOV
VAROU, QUOULON TOV UNYAVIXOV LWOLOTATWY, ATo-
Aowpn 1] EAATTMON TOV ECWTEQLRMOV TAOEWY, KO-
TAMNAN OLapudpe®on ™S ®ELOTAAMKNIS douric
%o dAo.

Mepund omtd Ta o YVmOoTd RQANoTa VAL Ta
®rodpota Tov oWNEov (Yutooidneor non yaAv-
Beg), To npduota tov YoAroU (0QelyaAnrog,
UEOVVTLOG), TOL RQAUOTO TOV aQYLAIOV, TOV NO-
AMBOOV, TOU poyvnotov xoL TMV TOAMTLUWY -
TAAAOV.

2.2.2 Eidn »oopdrov

Kotd v mopaorevy evog ®Qduotog to. ov-
OTOTL*A TOU OLohvovTol ouvNBmS TAEWS TO Eval
oto dAo oty vyen @don. Anuovoyeitor dnia-
oM opoyevég vuro. Kotd v Yi&n dpmg touv ty-
UEVOV RQAUOTOS VITAQYEL 1] OUVOTATNTAL VO OY1)-
uatiofovv:

1. Etegoyeviy piypata Stov 100 OUOTOTLIXG TOU
roduatog dev dialvovror TAMEWS UeTAED
TOVC 0TI OTEQEQ RATAOTOON. Anhadn 10 %Ed-
uo €lvol ETEQOYEVES UIYUA TWV HOUOTAAMMV
TV ovoToTirdv Tov. TTopdderyua to roduo
Pb - Sn (rnowvg nahdi)
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2. Xteged OLoAVpaTa 0TV TOL CUOTOTIXG TOU
2©OAUaTog dralvovtal TAMEMS To €val 0To AAAO
%Ol 0TV 0TEQEC ratdotao. Aniadn €xel On-
wovynbet oteped didivua. Mirgooxromxn
£EETOLON TOV XEAUOTOS ATOOELRVUEL TNV VITOLQ-
En evig puoévo eidovg ®QuoTdALwY.

Ynrdpyovv dvo €idn otepe®v dtaAvudtmv.

A. To oteged ddAvpa avTIRATAOTAONG.
Anuovgyeitor 6tav Ta OVOTOTLRA TOU
1OAUOTOS  €YOVV TEQITOV [0S ATOULRES
OXTIVEC OTOTE TAL ATOUO TOV EVOS OVOTA-
TLHOU UITOQOUVV VO AVILXATOOT OOV TO. G-
TOWUOL TOV GAAOV OUOTOTLROU OTO RQUOTOA-
Mx6 mAéyua Tov. TTapadelyporta Té€Tolmy
rnoapdrmv eival to. Cu - Ni, Cu - Au, Ag -
Au  nAm.

B. To oteped duadvpo mageppforris. An -
ULOVQYEITOL GTAV OL OTOUKES OUTIVES TV
OVOTOTIXMV TOV ROAUATOS OLAPEQOVV O1)-
UOVTLXAL, OTTOTE TOL ATOUO TOU CVOTATIXOV
UE TV WxEdoTEEN axtiva mapeuPdilo-
VIOL  OVAUEOO OTO. GTOUC TOU GAAOU
OVOTOTLROU, OTO AQEUOTOAMAKG TAEYUO.
IMapdderypa to rpdua Fe - C otovug ydiv-
Bec.

3. AlopeTtalMnés eVAOOELS OTOV TOL CUOTOTLXA
TOV RQAUOTOS OYNUOTICOVV EVAOELS. ZTIC EVO-
O€LC AUTES TOL ATOUOL CUYRQOTOUVTOL UE UETOLA-
MxoUc deopovg xoL 1 avaloyloL TmV AToumV
dev elval owt) ov TEOPAETETOL OTd TOVC
YVOOToUg 0ptBpovg ogeidmwong. Mapadelyuo-
to T€tolwv evooewv eivor ot CuzAl, FesC,
Cu5an n.\TT.

ZNUELDVETAL OTL TOL RQAUOTO OITOTEAOVVTOL
Boaowd omd oteped dalvporta ®ow SLoUETAANL-
%€g evaoelc. Ta dvo avtd cvotatrd €xovv Te-
Lelng drapopeTnég OLoTNTEC.

To oteped dudhvua eivar Ghnpo, dvobBpavoto
noL €XEL UEYAAN unyoviry avroyy. Avtifeta m
duapetolxy Evoon elvor ol oxAney| rou €V-
Boavotn rat €xeL prEY unyavixy ovroyn. I'v’ov-
TO 1 VITAEEN SLOUETAAMKDV EVIOOEWY OE UEYAAN
avohoylo oto xpdpata eivor avemduun.
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2.2.3 M€6odor eEETaoNg ®QUNATOV

A6 6ha 600 avagpEpOnray ot TEONYOULE-
Vo, elval QoveQo OTL Ol ROAES LOLOTNTES €VOC
LOAUATOS TEOXRVITTOVV S CVVOVAOUOS TNG YNUL-
%G TOV OVOTAONGS KO TS UHQOOROTKNS OOUNG
Tov. Ot ®OAES AUTES LOLGTNTES EUPAVICOVTOL PO-
NQOOROTLKA, UE TNV UOQOPN TNG UNYOVIXNG OLVTO-
NS, TNG OXANEATNTAG, TNG AVTOY|S O€ dLdfomon,
%At H emtvyig ovoyétion g ovotaong xow
™G OouNg €VOg VAROU e TLg LOLGTNTES TOV PO
dtvel T duvatdtta vo oyedidlovue véa vind
ue PeATLOUEVES LOLGTNTES 1) VARG TTOU VO OLVTOL-
TOXEIVOVTOL OE OVYXREXQLUEVES OUVONRES EQYQ-
otog

Me v pehétn g doung xow Twv WLoTHTOV
TOV UETAMMV ROL TOV ROUUATWV TOUS OOYOAE(-
Tou M emotiun s Metarhoyvooiag.

ZUUPOVOL UE TIS YEVIRES AOYES TNG ETLOTHUNG,
N LeAETN evOg VAoV Bempeiton 6Tl elvorn TAENG
otav €xovv mEoodLoELoTel Ta axrdlovBa yapa-
ATNOLOTLRA TOV.

H ymuwnn tov ovoroon.

O apBUGg row OL OYETIRES TOOOTNTES TOV PO~
OEWV TTOV VITAQYOUV.

To uéyeBog, To oYUOL RO 1) RATOVOUT CUTOIV
TWV PAOEMV.

O unyavinég Touv OLOTNTEC.

A. TIgoadrogropos ynuxiis ovotaons.

H ynwxn ovotoon tTmv ®ooudtwmy 1eoodloQi-
Cetan pe Tig neBSd0VG TOL X ONOLUOTOLET 1) CLVOLhL-
N ynueio. H emhoyr| g ratdAning pebddov
eEaptdton ®Aa0e oEd oo To (180G TOV OTOLYEL-
OV %O TNV TEQLEXTLROTNTA TOU OTO KQAUOL.

Ou rhaowéc otaBmunés péBodol avaivong e-
AAyLOTO. XONOLUOTTOLOVVTOL OYUEQQ, OLOTL €lvol
YQOVOPOPES, AmaToUV €EELOREVUEVO TQOOWITL-
%0 %ol OV €XOVV TNV OTTOLTOVUEVY axQiPela, L-
daltepa yLa Tov TEOcdLOPLOUS OToLXElMY OF TTO-
M IUQES OUYHEVIQMOELS.

Ta televtalo yoovia €xel avomtuyOel peyd-
AOC 0QLOUOG TEYVIRMV EVOQYEVNS OVAAVGNS OL O-
moleg elvon TaUteQES, €xouv TV duvatdtnta a-
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vaivong peyaiov aBuol derypdtwy, TaQéyouv
OELOTTLOTO. WTOTEAEOUOTA, EVE UEQIXES OO OW-
TEC WTOQOUV VO UETOOOVV OTOLYE(DL OE OUYHE-
VIQWOELS TS TdEews Twv ppb. O xvoldtepeg a-
76 QUTES elvo:

Ol TEYVIXES QUTOQEOPNONG KO EXTOWTHS PU-
TEWVNG OXTIVOPOAOS OIS 1) (PAOYOPOTONLE-
T0l0, 1 (PUOLATOPMTOUETQIN GTOQQOPNTTG
000.TOV %Ol VITEQLOOOVS PWTOS, 1) (PUGLOTO-
O%OTI0 ATOMLXNG EXTOUTNGS %L GLITOQQOPN-
O1)G RO 1) TUO OVYXQOV 0TS OAES TEYVIRY] ER-
moumntg o€ enaywywo xidoua (LC.P.).

oL TeEYVIRES UE axntiveg X, OmwS 1 QUORATO-
oxomia. axtivov X %0l 1 (QUOLATOOROTIO
@BogLopov axtivov X.

Ol MAEXTQOYNWLHES TEYVIRES, OTMC 1) TOTEV-
ooueteia, 1 wolagoyeapia, n Porraperoio
7O 1] XOVAOUETOLA.

B. MetaAloygaginos ELeYY0G.

O petahhoypopndg EAeYYOS €xEL WS OXOTO
™V €UQEOT TS RQUOTAAMRS OOUNS TV ®QOUd-
TOV 1oL TV EAOTTORATOV TYS. Mog TAneogoel
oxoun yo to €68og nou 1o PEYe0og TV ®EUOTAA-
AV TV OUOLOYEVELDL TOU VMXOU, TOV OY1UOLTL-
OUO SLOUETAAMARDV EVACTEWV %O AALAL.

Ou Tteyxvinéc TOU YONOLUOTOLOUVTIOL YO TO
0%omo T ElvaL:

Otz prEooromTia avaxAOUEVOL POTOG.
HAextooviny] pmxgooxomio OieQyopevng Oé-
opng (T.E.M.)

HAextoovinn prgooronio avaxiopevng 0€-
ouns (S.E.M.)

Merarhoygagio axtivov X

I'. "Eheyyog unyovirav tdLotjtmy.

‘Otav WAGUE YLoL UNYOVIRES LOLOTNTES TV UE-
TaAAV, gvvoolue ouviBmg TV avtoyy Tovg o€
UNYXOVIXY] RATOTTOVNOT. ZTLS OLAQOQES OUMC €-
POQUOYES TTOV YONOLUOTTOLOVVTAL UETAAADL VITAQ-
YEL TTOLRIALOL UNYOVIXADV LOLOTHTWV TTOV XOELALOo-
VIO ovahoyo pe Ty mepimtmon. Ot doxuég mov
yivovtaw, droxpivovran yevird og dU0 ratnyooles:
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o. Tic nataoteogrés donuég, mov yivovior o€
TUTTOTTOLNUEVO dORIULO HETAAAOV RO EXOVV MG
OXOTO TOV TTEOOOLOQLOUS TWV UNYOVIXAV LOLO-
THTOV RO

B. Tig un #aTaoTEOPLRES QORLUES, TTOV YIVOVTOL
o€ €TOLUA UETAAMNA OVTLXELUEVA oL €YXOVV
WS 01OTS TN OLOTTLOTWON TNG RATOAANAGTNTAS
TOUG Yo YO OM.

O %0100TEOPHES dORLUES EXOVV OVVIIBWS TO
GVOUO. TNG QVTIOTOLMS UNYOVIRAGS WOLGTNTOS TTOU
eléyyetal. Ou ®xvpLdteEeg atd QUTES elvau:

don) avroyng o€ Bgavon pe TV oola Ta-
TOYQOVOL ELEYYETOL 1) TAACTIROTNTO KOL 1) &-
AaoTixoTNTO

donpy| avroyng o€ OAiyn

dony) oxAngotnras xzatrd Brinell 1 xatd
Rockwell | zatd Vickers

donu) dOVEOEAVETOTNTAS 1) CUVERTIXROTITAS
donL] avToyNg 0€ EQTUVONO

donLpy] ®VRMRIG ROTWONG

don] IravoTnTag aoofecns TOAAVIATEOV

OL #VQLOTEQES OIS TLS U1 HOTAOTQOPIXES OO-
NUES ElvaLL:

Mayvntizég SOXIUES YLl TOV ELEYYO QUYWMDY
0€ PayvnTnd vird, 6mmg o xahvpag.
AOXIUES UE VIEQMYOVS YLOL TOV EVIOTLOUO €-
OWTEQHMY EAATTOUATOV OE YUTO OVTURELUE-
VaL.

Aonpég ne axtiveg X 1 0adLoiootoma. yio tov
Eheyyo ovyrolMioewv

Aoxipny dtetodvong vyeadv mov phooiCovy ya
TOV ELEYYO ETUPOVELARDV QWYUWDV RVOIWS O
UN UayvNTIRd VARAL.

Ydgootatinég O0XLUES Yo TOV ENeYYO Aefn-
TV 0€ VOPOOTATIXY TTiEOT).
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IHEPIAHWH KE®AAAIOY

To pétarha TAEOVOLALOUV YOQOKTNOLOTIRES PUOLKES HOL YNUL-
%ES LOLOTNTES TTOV ATOTEAOUV TOV UETAAMHGS Y OQOXTYQO.

To dropa Twv HeETAAM®Y CUYRQOATOVVTOL UE QUVANELS TTOV OPE(-
Aovtow 0to petolxd deoud. O duvduelg ateg dnuoveyouvtal
antd To VEQPOC TV eLEVOEQMV NAEXTOOVIWY TTOV TTEQLPAMAEL TNV
Tux VY doun TV LOVIWV.

To mepLoootepa PETOAMO OYNUOTICOVY RQUOTAAMOUS TTOU OVij-
%OVV OTO £EQYMVIXO 1] 0TO EdQOXEVIQWUEVO RVPIXO OVOTNUCL, €-
V@ 0L 2EUOTOAAOL TWV VITOAOWTWV UETAAAWY OVIIROUV OTO YWQO-
HEVIQWUEVO RVPIHG oVOTHUAL.

To uéralha elvor eAaTd now OAXLUOL, ECVOL ROAOT OLYwYOL TOV NAe-
%®TOLOUOU %o TS BepudTnTag, €xouv netalx Aduym xow eivan
uwovoropuxd oty aéola edon. Tig 1iotnTes awTég TIg opethouy
010 ueTolMxo deoud.

To pérarha elvon avaywywd odpata. Avildpotv ue to Oz, 1o S
®al To ohoyova. ‘Ooa elvan dpaotrdtepa antd To Ha aviidpotv
ue o un oEeldwtird o&€a o ue to HrO.

H duafowon twv petdrhwv opetheton o 0EELO00VAYWYIRES O
vidpdoets. [ToAMa uétarha oxnUOTICOVV TOOOTATEVTIXRG OTQWU
artd 1o TEOTAVTAL TS dLdPowong.

To puétalho mpootarevovtal amd T OLAPEwon Pe ™V Pagr], Ue
™V EMUETAMMON UE AMYOTEQO 1] RO TEQLOOOTEQO dQUOTIRG UE-
Ao, na Pe ®aBodLnY] oot apov oLUVAEBOUV g ®AB0dO0g
ue Buoratopevn avodo 1 te NAEXTOLRY TNy CUVEYOUS QEVUOTOG.
To dpaotnd PETOMO ATAVTOUV 0T QUON UE TN LOQPY EVAOEMV
7ov ovoudCovron opuxtd. Ta opurtd pall ue mEoouiEels amo o-
dpavi| vArd amotehotv Tor peTohhepuato ®o T Tetgmpata. To
gvyevI] LETOAAQL BOLOROVTOL LUTOQUY].

H dwodiraoio eEaymyng tmv uetdAmv ovoudietal petallovoyi-
oL RO TTEQLAOUPAVEL T OTAALOL TOU EUTAOVTIOUOU ROL THG CLVOLY (M-
Y1S TOU HETAALEVUOTOS RABWDS KoL TOV RADAOLOUS TOV UETAMOV.
Mepurd pétadlo eEdyovror oo T BeLovyo 0OQUXTA TOUS UE TN
BonBela faxeimv mov xataliovy T avtddoels 0Eeidmwong
amé vra Fe’ . H pédodoc ovoudZeton Propetoihovoyia, eivon
arth o O0ev HOAUVEL TO TTEQLBAMOV.

H avoxixhmon tov pnetdhhov pag fondd oty eEotrovounon e-
VEQYELOS RAL PUOLHMV TOQMV EVM TAUTOY OOV EAATTOVEL TN UO-
Auvon tou eQIBdALOVTOC ®at pag eEAopaAilel xoMTEQN TOLO-
™o Comg.

IToAAd atd o PETAAAOL O OUTELQOEAAYLOTES TOOOTNTES E(VOL OL-
TOQOLTNTAL YLOL TNV ROAY] AELTOVQYIO TV 0QYOVIOUMDY TV EUPLoV
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OVTWV. ZTOV RATANOYO TEQLAAUPAVOVTOL ROl OTOLYEID TOV BEm-
ovvTal TOEWRA aAAd eVOE ETOL VO XOoNOoLromomBovv yio TV Oe-
oameio 0oBeVELWDV.

Ta wpdpata givar piypota dvo 1 mepocotépmwv uetdAmy. “E-
YOUV RATA ROVOVA RAAMTEQES PUOLRES KL YNUHES LOLOTNTES -
7O TAL CVOTATIXA TOVS %Ol YLU'OWTO XONOLUOTOLOUVTOL EVQUTOTAL.
Meprd amd T o YVOOTA €ival 0 UIEovvTLog, O 0QEKAAROS
%o 0 yaAvpag.

To zpduoto amoTeAOUVTOL Ao ETEQOYEVY UIYUOTO, OTEQEN dLoL-
AMpoto avTioTaoToon S 1oL TOQEUPOAS ®ow atd OLOUETOAMHRES
evwoels. Ou tehevtaleg elvon avemBuunteg oe peydin avoloyio
YLOTt OEV €YOUV UEYAAY UNYOVIRY] OVTOYY].

[oe T peA€tn o ®aTovonon ™g ox€oNg AVAUEOO OTLS LOLGTNTES
%O TN OOUT] TWV XQAUATWV EIVOL OTTOQOLTNTO VO YVOQEITOUUE TN
YNUWXY TOUS OVOTAOT, TNV ROUOTAAMA®Y] OOUN TOUS RO TS UNYO-
VIRES TOVG LOLOTNTEGS.
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. ow amd TG TaEaKRATM TEOTACELS YL TV OUYXQLOT TOV LOLO-

THTOV TV AUETAAM®Y OToLyElwV PE EXEIVES TV UETAAAWV ElvVaL

owoT;

A. €xouv IunEOTEQN NAEXTOAQVNTIXOTNTO KO WXQOTEQES OLTOUL-
nEC OUTIVEC.

B. €xovv peyolitepeg eVEQYELES LOVIOUOU %O UEYUAUTEQES OTO-
WRES OUTIVEG.

I'. elvou weQLOOGTEQO MAERTOAEVITLRA ROl EXOVV IWKQOTEQES O
TOWHES AUTIVEGS.

A. €xouv neyohUTEQES ATOWNKES OXTIVES RO EIVOL TTEQLOOOTEQO
NAEXTOOQVNTIXAL.

E. €xouv munpdtepeg atopunéc ontives no rQOTEQES EVEQYELES
LOVLOUOV.

. IToieg 100TNTES TV PETAAAMYV EIVOL TUTTLRES TOV UETAAMROU YOI
QUXTNQOL;

. Ioleg amd g mopoxrdtm WOLGTNTES OPEIAOVTOL OTO UETOAMARO
deouo o Lot

Meydin nhextony] aywywdto

Xnury addvela

Metoihn A

Muno6 edwrd Paoog

AvvaToTTo LETOTQOMYS 08 EAALOUOL.

. Zvyxrpivete To onuelo TENS ®ow T oxANEATNTA TMV AARAAIWV e
TLS AVTIOTOLYES LOLOTNTES TV TEQLOOOTEQMV UETAMWY. ALrOLO-
Aoyelote TV amdvInoY 00gC.

. [Iéoa nhextodvia 08€voug €xouv Tor HETOAA TV OAROAI®V %o
TOV OAROAMHDV YOLDV.

. Tl dev yonowpomoreitan o otdNEog avil Tov 0EYVEOV OTNV Ka-
TOOXEVY] VOUOUATWV.

. ZUWITANQMOTE TLS TOQOXATM YNUKRES EELODOELS:

Ca(s) + Ozx(g) >
K(s) + Bry(l) —>
Mg(s)+ HO() —
Al(s)+ H2O(g) —>
Co(s) + HCl(aq) —>
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8. Todte Tig YMUKRES EELOMOELS TOV OVTLOQACEMV TOV YIVOVTOL
otV Gvodo rat otV ®Aa00do ratd T diafemwon Tov ooy o€
VYQ0 0€QQL.

9. Tuelvow yorBavioudg xow T emracottépmwon; [owd amd tig dvo
ueBddovg mpootatevel xahAiTEQA TO GIONQO.

10. IToteg amd TS TOQOKRATM TEOTAOELS TEQLYQAEPOVV OMOTA TO
pavoueva ov o ovppouv tav vdotnd didlvua €p0el ot -
TOPY] UE TO ONUEIO OOV €XEL ROTAOTQOPEL 1 ETLAACOLTEQWON
OVTLXELUEVOV amtd oidno:

a. O otdnpoc mpootateveTal ROAMTEQA.

B. O naoottepog yivetal 0 BeTrdg TOLOS TOV OTOLYEIOV TTOV ON-
UWLOVQYE(TOL.

Y. Zmv 240000 Tov oToL ElOV 0EEWDWDVETAL O GIdNOC.

d. Zmnv ndB0do Tou oToLY E(OV YIVETOL 1) AVOLYMYT] TOV OEUYGVOUL.

11. TTeprypdyte TV »aBodry| mpootaota pe Buolalopevn dvodo.

12. Todte ) ynuny| eElomon wag avtidoaong:
a. wetdhhov wov avtded pue H,O
B. uetdArov mov dev avtdpd pe to vepd arld avtded pe HCI
Y. UeETAMOL 7oL OeVv avtdpd ovte pue H,O, ovte pe HCl alld a-
vidd pe apod HNOs.

13. Tt to apyiho drapoavetor amd to Baraoolvo veQod, ald Oyl
orté 1o YAUrG;

14. T\ Suop€peL To peTAAAEVUO QTG TO OQUALTO;

15. TTowo amt6 Ta. TOQARATW OQURTA. EXEL TNV UEYOAMITEQY TTEQLEXTL-
romTOL 08 QEYIMO:
. NaAlSi308, ﬁ KAJSizO@, ‘Y. CaAhSizOg

16. T evvoovue pe Tov 600 petahhovpyio xou ToLd eivol Tor ®VQLG-
TEQA OTAOLA TNG;

17. ITowo p€Bodo Bar YENOLUOTOCOVIE YLOL TOV EWTAOVTIOUO UETAA-
Aevparog Tov CusS zou wola yia 1o petdhhevua tov FesOy;

18. To H» yonowpomoteiton g avoymytrd HECO yLa TV TAQOABN
Tov YoAxoU atd 10 CuO. Mmogovue Vo To ONOLUOTO]COVUE
yia vo topardfouvue o Al amd to AlLOs;
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kaotd v nhextpoivon dalvpartog CuCly wolég amtd tig anoAov-
Bec avrdpdoels eivor mBavov va yivouv oty avodo;

A. 2H,O(l) — Oa(g) + 4H" (aq) + 4e

B. Cu**(ag) + 2e — Cu(s)

I.2H"(aq) + 2e — Hx(g)

A. Cu(s) = Cu**(aq) +2e

E. Kapuia artd avtég

[Towa uéBodo avaywyng Ba yonowwomonjoovue og ®abe pio ot
TLS AOMOVOEC TTEQUTTWOELS:

a. [Moagaywyn Mg arnd MgCl, B. Mopaywyn Hg arnd HgS
v. ogaywyn Sn andé SnO, 0. MMapaymwyn W amé WO;

[Tolo TAEOVEXTNUOTOL KOl TTOLOL LLELOVEXTHUATOL €XEL 1) Blopetah-
hovgyia;

Toi 1 oEeidmwon tov Fe** mpog Fe’* petd mv nhextodhvon yi-
VETAL O€ OVOLXTA doYElL;

AVOpEQaTE TOVS AGYOUS YLOL TOUS OTTOLOVS 1) CLVAXURAMON TOU
0QYWMOL elvar 1) TEQLOOGTEQO dtadedouévn onueQa.

TNatl to mokowd avtoxivnto dev ooV UXROAL VAL XONOLUO-
O BOVY Yol TNV OVaRURAWOT TOU OLO|QO0V;

ITowor GAAOL VARG ITOQOVUE VO OLVORURAMDOOUUE ROTA T YVAOUN
oo o ta oavtorivita; Xonowpworomjote ™ PpAodrxn tov
oyohelov oag nouw Omoteg dAheg mnyEg O€LeTE YL va yodpeTE
wa ggyacio ue avtd to BEua.

T elvon T0L XQAUOTOL RO OE TL OLAPEQOVV OTO TOL ALUAAYAUOLTAL;

‘Onwg etvon yvwotd, otav o C drokigton oto oidneo oynuatiCel
™mv dropetornyi Evoon FesC. ITéoa yoauudoo g €vmong av-
TS VITAEYOVV 0 1 TOVO YUTOOLOQOV TEQLEXTIROTNTOS ST%ox..
oe C av vmoBéoovue 61t oAdxAnon 1 toodtta Tov C PoloreTon
UE TN NOOPN TS OLOUETAAMRIS EVIong;

[T6oa »ow ool €6dn OTEQEWMV OLOAVUATMVY EXOVUE ROl OE TL Lo
PEQOLVV UETOED TOUG;

IToleg etvan oL raTNYOQEIES TV SORLUWY TOV YIVOVTOL YLOL TOV €-
AEYYO TOV UNYOVIXADV LOLOTNTWV;
Avopépate nepwés doxuég amd rdbe naTnyoplo.



