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OEeo0avaymyn

Apxetd amd Ta YMUIRG POLVOUEVOL TTOU OUU-
Baivouv otov €upLo rat Tov avopyovo ®vOouo, €i-
VOUL OTTOTEAEOUOL EVOC TUTTOU YNULRWV OVTLOQA.OE-
vV oV ovoudlovtal avildQdoels 0EEW00VOYm-
YS.

AvtoU Tov TUITOV 0L OVTLOQACELS EQUNVEVOUV
gva VU PAoUA ATTO YNULRE POLVOUEVO., OTTMS TO
O7OVQLOOUOL TV UETAAAWV ®oTd TV €x0€0N TOUG
OTO OEUYGVO TOU OTUOOMALQLXOU a€QQ, TNV UE-
TATOOTY TOV RQOOLOV O€ ELdL, TIG XOWOELS TOV GV-
Bpoaxa, tTov meTEEAIOV, TOV PUOKOV aEgQiov,
%.\TT.

O - % %
Zymuoa 1.1, H o&eidwon tov dvOpaxa amd to oEvydvo, oe

oo&eidio Tov dvbpaxa.

Ztoug Covrovovg 0Qyoviopovs 1 eVEQYELN
oV damavdTol ®oTd TS PLOYNURES dLEQYAOTES
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KEDPAAAIO 1

OV ovuPaivouvy ota ®UTTAEA, TTOOEQYETOL KVQI-
WS oo 0EELO0VAYWYIRES AVTLOQAOELS, OTTWG €i-
vou 1) 0Eeldmon opyavirav noeimwv to omoia mo-
odyouv OL0Eetdlo tou AvBpoxa nor veod. Ot
OVTLOQAOELS QUTES TOOYLOTOTTOLOVVTOL OTY] OT-
Bep1] Bepuoxraoia TOV COUATOS ROl TORAYOUV
AMULXY EVEQYELOL 1o BEQUOTITOL.

H 0Eeldwon tov opyovirodv wogimv moaypo-
TOTOLE(TOL OTOL RVTTOQO A0 TO  OEVYSVO NG O~
TUOOQPALQOS  TTOVU UETAPEQETOL OF OWTA UE TNV
draduwaoio g avortvone.

1.2.1 AQy#0g 0QLopnog

H évvoiwa ¢ 0Eeidwong, apyind, ftav tautt-
OUEVT UE TNV AVTIOQAOY EVOS OMUATOS UE TO 0EV-
yovo. "Eva mopddetypwo mov amodidel pe tov
ROAMTEQO TOOTO TNV QYWY ovTY aviiinym, o-
motelet 1 0Eeidwon tov odpov. ‘Olot €xovue
deL €val 010eEEVLO ®ORPT VO OROVQLALEL, TTAOV-
oila vypaoiag, €€ atiog e avIidQao S TOU UE TO
o&vyovo tov aépa. Katd v aviidpaon avti o
olONEOg uetatEémeTanl 0  0&e(OL0 TOU OLONEOV
OUUQMVOL LE TNV TTLO RATW avTiOQaOM).

4Fe (s) + 30, (g) — 2Fe;03(s)

Al mopadeiypato oEeidmwong eival oL ®av-
OELS TOV EVAMV, TOV TETEEAOLOV ROLL TWV TTOLOCL-
YOYOV TOV, TOU PUOLROU 0LEQLOV %.A.TT. RATA TIC O-
TO(ES TO OEVYAVO TOV ALEQM EVAIVETOL UE OTOLYEL-
0L TTOV TTEQLEYOVV TOL TTLO TTAVM CWUOTA OTTWS ELVaLL
o avBpaxrag (C) nouw to vdpoydvo (Hz) mapdyo-
viag o&eidia tov avBpaxra (COz, CO) xnouw veQo
(H20).

Avdloyo o0 600C avaymyr, ovagpeQotayv o€
YNUKES OVTLOQAOELS OTLS OTTOLES OL EVAOELS €L~
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Vov 0EUYOVO IOV TEQLELXAV OTO UOELO TOVg, O-
WS YLoL TORAdELYUD M ovaywyr] Tov 0EgLdiov
tov Fe’* og petadhxd oidnpo oe vymhj Oeopio-
©noaola.

2Fe;0s5 (s) + 3C (s) —> 4Fe (1) + 3CO; (g)

ZNuepa, ov 6poL 0Eeldwon xou avaywyn €-
XOUV €VEUTEEN ONUaoloL, OVOPEQOUEVOL OF pio
UEYAAN raTNyOQIOL YNMULRAV AVTLOQACEMV, Ol O-
oleg TOQOVOLALOVY OUOLGTNTES OTOL OLQOXTNOL-
OTd TOVS O€ OYE0N UE TIS AVTIOQAOELS TTOV TTE-
OLYQAYPOULE.

1.2.2 Opwonog pe paon tnv nhextoovirn
Ocmoia

Mo onUavTIRY %OTNYOQIOL YNULRAV OVTLOQA-
OEWV OTIS OmOleg OEV OUUUETE(XE TO OEUVYAVO,
evidyOnrav otg ovidedoels oEeldmwong o
OVOYWYNS UE TNV OVATTTUEY TNG NAEXTQOVLXNG Ot-
welog. ZVugpuva ue v Bemopio avty:

OEeidwon eivar 1 aoPorn) nhextoviov amd
€va otouyelo:

Fe — Fe’* + 3e

Avayoyq eivar n ®géoAnyn niextooviov o-
76 €va otouyeio.

0, + 4e - 20%

KaBwg dev elvor duvatov va vtdoEouy ave-
Edomta avtidpdoelg oEeidmong 1 avidpdoeLg
avoymyns, WAdue mavro yuo ovildQdoels oEer-
doavayoyng, dMradn yia avildodoelg netaxivny-
oNng MAeXTEOVIWV amtd TO ATOUO TOU OTOLKElOV
TTOV OEELOWVETAL OTO GTOUO TOV OTOLYEIOV TTOV -
VAyETOL.



12
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Zmv avtidpoon
4Fe (s) + 30, (g) > 2Fe;0s (s)

o oidnpog (Fe) amofdaller nhextodvio »at o-
EeldayveTat, v To 0Evyovo (O2) mpoohappdvel
niextoovia xow avayetan (oxqua 1.2). Ta iévra
Fe’* naw O mov mapdyoviow oynpatiCovy myv é-
vwon Fe;0s.

Amopoli Hhextoovimv

[Toéohnym niextoovimv

Amofol) Hhextoovimv

Yymua 1.2, Avo droua odrjoov amofdliovy 2-3 = 6 -
Aextoovia mov mpooaupdavovy toia droua oEvyovov (amd
0vo 1o xdbe éva).

Zmv avtidpaon
2Al (s)+ 3Cl; (g) > 2AICI; (s)

t0 apyiMo (Al) amopfdiher NAexTOOVIOL ROL O-
Eeldavetal, eved to yhwplo (Cly) mpoohappdvel
nhextodvio wan avdyetar. Ta wévra AP won CI°
OV TTOQAYOVIOL OYNUOTICOUV TV €vmon yAw-
otovyo apyiio (AICL).

Zmv avtidpoon

2Na (s) + Cl (g) — 2NaCl (s)
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10 vatpwo (Na) amofdhihel NAexTEOVIAL RO O-
Eeldavetal, eved o YAwolo (Cly) mpoohaupdvel
nhextodvia xon avdyetor. Ta wévro Na® won CI
OV TTOQAYOVIOL OYNUOTICOUV TV €veon yAw-
otovyo vdtoro (NaCl).

Svvemwg, oe rdbe avtidpaon oEeldoavoyw-
YMC VLAY EL EVOL ATOUO OTOLYELOV TTOV OTTOPAAAEL
NAEXTOOVLOL ®OWL OEELOWVETAL RO EVOL AMAO TTOV TOL
mooohaufdver rar avayetal. To dropo ovtd
wwoovv va givar ovdétepa (ehevBepa oTouyEl-
a), POQTLOUEVAL (LOVTAL) 1) VOL OVHROUV OE YNULKES
EVWOELC.

To dtopo wov awoPArLEL NAEXTOOVLOL TTQOKOL-
A&t TNV avaywyn Tov dAOL %ol YUouto ovoudle-
TOL AVOYOYLRO.

Avayoywrd péoo 1 oopata ovoudlovrol To
OToUYEla, OL YMUWRES EVAOELS 1 T LOVTA TTOV TTE-
OLEYOVV €Va | TEQLOOOGTEQQ OVALYWYLHA ATOUOL.

To dtouo ov TEOOAAUPAVEL TAL NAEXTQOVLOL
TEOXRAAEL TNV 0EEIdMWON TOV AAAOV RO YU OUTO O-
VOUALCETOL OEELDMTLXO.

OEedotird péoa 1 oopate ovoudlovral o
OToUYElaL, OL YMUWRES EVIOOELS 1 T LOVTA TTOV TTE-
OLEXOLVV €VaL 1] TEQLOOGTEQO OEELOMTIXA, ATOUOL.

1.2.3 XUyy00v0S 00L0OS TN 0EEIOWONGS %o
avayoyng

H mepurypagn tov avidpdoewv oEgldoavo-
YOYNS YiveETaL arhoVOTEQN UE TV ELOALYMYT TOV
600V a@Lludg oEeidwong atduov 1 (a.o.). H et-
coywyn Tov 6pov ®plnxre amapaitnm ®obwg 1
niextooviny Bemoio dev EQUNVEVE TLS TTEQLITTH-
OELC TWV OUOLOTTOMXMY EVAIIOEMV, OL OTOlES ON-
ULOVEYOUVTOL UE OVVELOQOQA NAEXTQOVIWV aTTtd
TOL ATOUA. TV OTOLYXEIMV TTOU CUUUETEXOUV OTOV
deoud, nan oL ue oo 1) TEOOAPN NAEXTQO-
viov. "Etolr oEeidwon ovoudletor 1 avEnon g
oAYEROWNS TLS TOV 0L.O. EVOS ATOUOV TTOV CUU-
UETEYEL OTNV OVTIOQON, EVE avaywyn 1 Helmon
TOV (L.0. TOV.

O a.0. elval to oeTio, OeTIrd 1| aEVNTIRGS, TTOV
QPOLVETOL VO €XEL TO ATOUO VOGS OToLyetov. A€ue
palvetal va €xeL, yiatl VrdQYouV TEQLTTWOELS



14

KEDPAAAIO 1

Ouv agBuoi oEeidn-
O1G LEQLROV NETAA-
Aov xor apuetdliov
agToLyeimv.

Li+1, Na+1, K+1,
1/-1 1/+2 1
H+ / , Cu+ /+ ,Ag+ ,
1/+3 2 2
Au*'* Ca*? Ba®?,
2 2 2/+3
Mg+ , Zn+ , Fe+ /+ ,
+2/+4 +2
Pt , Hg™",
Sn+2/+4 Mn+2/+4/+7
b

Al+3
+4/-4 +3/+5/+7 -1
C b P b F >

b

XU+

(X = Cl, Br, I),
3/42/+3/+4/+5

N ;

S—2/+2/+4/+6, o k2l

OOV TATICETAL LE TO TQOLYUOTLXO POQTIO TOV LO-
vtog (m.y. Na* a.o. = +1) xou TeQuutdoelg 6mov
dev vmdoyel €vOelEN mEayuoTroy NAEXTOLHOU
oQtiov oto drouo mov omodideton (my. CO;
a.0. C = +4)

Zmv avtidpaon mov aivetor oto oxjua 1.3 o
avBpoaxog (C) oEelduveron mog dLoEeidlo Tou
avBoana (CO2) evd 1o 16v Fe’ mov Polonetar
omv évwon Fe,O3 avayetal mpog ovdétepa dro-
uo owdnoou (Fe).

0EedmTRG HEco

avoymyLwo UEco

- + [3c| —— 4Fe + 3C0,

oEeldveral

QVAyETaL

Zymuna 1.3. H avtidpaon avaywyic tov Fe,03 and C o-
OV ONUELDVETAL TO AVAYWYIRO %Al 05EL0WTIXG ODUa.

O a.0. ToV OtoLElOV TOV CUUUETEYEL OE Uial
yNUuLrY] €voor yodgetor eite axrQLpmg mTave oo
70 OUUPOAO TOV OTOLYE(OV [LE TEWTO TO TEOCNUO
%o UETA TOV aLBUS 1) ooV exBETNS TAVM™ %o O€-
Eld Tov ovuPfShov Tov OToLKElOV UE TO TEAONUO
Vo, TEONYEToL TOV 0LLBUOU.

TEOON O

yiocgtﬂuég

+6

SO3
TEOONUO
ha@t@uég
S+6

Yymna 1.4 O apiBuds oEeidwons umooel va ovuforiorel
UE TOVS OVO 10 TAV®D TOOTOVG.
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O vTohoyLoUSS TOU 0.0. YIVETOL OCUUPOVOL UE
TOVUS TTOQORATW CUUPATLROVS RAVOVECS:

1. O apBudg oEeidmwong Tov ardpov evég oTot-
yelov otV eAeV0eEN RaTdoTAOT EIVAL PNOEY.
To dropo Tov Fe oty ehetiBepn poogyj tov.

To dropo tov N oto uépto N»

To dtopo tov S oto udpLo Sg

2. O 0QBuog oEeidmong evog povatoproyv L1o-
VT0g €ivaL LOOOVVANLOS ILE TO POQETIO TOV.

NaCl towv Na" é€xeLa.0. = +1
CaCl, 106y Ca**  éyeLa.0. = +2
NaCl 1towv CI €xeL a.o. = -1

3. L1 TEQLOOOTEQES EVAOOELS O 0QLONOS oEei-
omong tov H eivar +1. EEaipeon amotrehovv
10 VOELOLE TV nETdAAOV TS Ing ®an 21g o-
LAOAS TOV TEQLOOLXOV TIVAXA, 3T, OTOLN O O~
o0nog okeidmong tov H eivan -1.

Oeund 050 (H2SO4 to H €xer a.o. = +1
Nep6 (H20) to H €xera.0. = +1
Y dpidro tov nahiov (KH) 1o H €yeLa.0.= -1

1O opdda

l devtepn opdda

' -

Li [Be
Na[Mg
K [Ca
Rb| Sr
Cs|Ba
Fr|Ra

Zynpo 1.5, H 1" xar 2" oudda tov meoiodixov aivaxa.

4. L1ig mEQLOOOTEQES EVOOELS O 0QLONOS oEei-
0mong Tov oEvyovov eivar —2. EEaigeon amo-
TELOUV T VITEQOEEIOLA OOV eivar —1 »au 1) €-
voon OF; mov eivar +2.

vepo (H20) 1o O €yeL a.o. = -2
Beurd 08V (H2S04) 10 O €xeL a.o. = -2

Ilpooeée omu...

To gogtio evig povo
- 1} ToAvorouxov 16-
vtog ouufoliCeton ue
TOV 0BUS VoL TEOoN-
YE(TOL TOV TTQOOY OV,
€V O 0.0. UE TO TTO-
onNuo va sonyeltal
oV aELOUOU.

TNo wopdderyna, to
OV TOV aoPeoTiov €-
YEL oETio 2+ %o O-
oLBuS oEeidmong +2.
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Ymrepo&eidio tov vdpoysvov (H20») 1o O
€xeL a.0.= -1

5. To dBgoopa TV aELORGOV 0EEidMONG Y0 OAa
T0 dTORO OE €va OVOETEQO LOELO 1) OE pio Y-
) €évoon eivar und€v, evo oe €va molva-
TOMLXO LOV EIVOL (00 ILE TO POQTIO TOV LOVTOG.

H;0
2-(+1)+1-(-2)=0

T Pt

2 dropa H 1 dropo O ravévag 5
a00uds oEeidwong H a0Buds o&eidwong O
(xavovag 3) (xavovag 4)
H,S04

2-(+1)+1-(a)+4-(-2)=0

T P

2 dropa H 1 dropo S 4 dropa O navévag S
a00uds oEeldwonc H  0ptBudg oEeidmong S aptbudg oEeidmong O
(xavovag 3) (xavovag 4) (xavovag 4)
SO

1-(a)+4-(-2)=-2

Pt T

1 drouo S 4 dropa O HOVOVOG 6
aLBudg oEeldmong S aLBuds o&eidmong O
(navévag 4) (navévag 4)

Zymupa 1.6. Avalvtixds 1oomog w00oddiootouot tov aotb-
uov okeidwans yia ta ovdérepa udoia H-O, HSO4 xat tov
16vroc SO

6. X& evaoelg Tov Tomov A,B, mov dev meQiE-
KOUV UETUAMKRO GTOLYELO TO TTEQLOGOTEQO M-
AEXTQUOVITIXO GTOLYEIO ONUELOVETOL LE TOV
aQVNTL®o aeLdud oEeidwang.

Touyhworotyos pwopdpog (PCls). O @w-
0poog (P) €xeL a.0. = +3 evd To yhdOLO
(Cl) =-1
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TetoaylwodvBoaxag (CCls). O dvBoanag
(C) éxer 0.0. = +4 evir to Cl = -1.

H ewcoymyr] Aoutdv tov alBuov oEeidmong
nog €0moe TV duvatdTTaL Vo TEQLYQUIYPOUUE TO
GTOUO TTOV OEELOMVETOL, OAV EXEIVO TO OTTOLO V-
EdQvel TOV 0.0. TOV, VA TO ATOUO TTOV AVAYETOL
o0V €XEIVO TTOV PELWVEL TOV OL.O. TOV. ZVVETMG
oV avtidooon:

4Fe (s) + 302 (g) = 2Fex0s3 (s)

o oidnpog (Fe) pe a.o. = 0, (clupova pe Tov
navova -1- ) avEdvovtdg Tov og +3 oEedwveton
(BAEme vmoderypoTnd mEoPAnua 1), evd to O
ue a.0. = 0 (ravovag -1-) peLwdvoviag tov oe —2
( wovévog -4- ), avayetat.

‘Olo. Tor otouyelor Tov TeEQLOOLROU TTivara dev
Exouvv TV dLa Taon Yo aENon 1 eAATTIMON TOV
a.0. Tovg. "Etol ta pétahha €xouv Ty tdon va a-
ToBAAMOUY NAEXTOOVLA, OYNUOTICOVTOS OTOBEQY
nAextooving doun, eV to. OUETOAOL EXOVV TNV
TAOT VO TEOOAALUPAVOUY NAERTOOVLAL.

ZUVENMS ToL UETOMOL €YOUV TNV TAON VO, TQO-
ROAAOUV avaywy€g ®oL YU ot ovoudlovral ava-
YOYLRd PECA, €VM TO AUETAAAD €YOUV TNV TAON
Vo TEOXAAOUV 0EEOBOELS ®OL YU'aVTS ovoudio-
VIOl 0EELDOTIXA HETO.

H avaywywn woyig twv petdAimv avEdvetol
artd 8eELd TEOG T ALOLOTEQA OTNV TTOLARATW OEL-
od uetdhhov. H avaywywn toyidc ovyva ovoud.-
Ceton xouw o€Led NAexTEodeTIROTNTOG.

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Pb, H,, Cu, Ag, Hg, Pt, Au.

<
-

AVENON avayoyirig 1oyvog
AvENON NhentpobeTivdTTag

Avtiotoryo  0EedMTIRY LOYUS TOV OUETAA-
AoV avEdvetan ortd 0eELd TEOog ToL ELOTEQA OTNV
moQoxdtm oelpd auetdAwv. H oEeldwtinn -
OYVg ouyVvd ovoudtetal ®ol oelQd NAEXTQAQVT)-
T®oTNTOC.
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Fz, Clz, Bl‘z, Iz, Oz, S...,

<

AvENOM 0EedmTinig Loyvog
AVENON NhenTEOOVNTIRGTNTOG

2 og1pd oty Oev eugaviCovran To vTéAouTo
apétaria (P, N, C z.A.1.) To omolor Bewpovvron
ot £xouv mrEAOTEET 0EELOWTLXY oYU 07td To S.

Ivwoiteis otu....

HAextpapvnuinomra natd Pauling eival pétpo g t-
RAVOTNTAS EVOS ATOUOV OE VO UGQLO VO EAREL MAE-
AUTOOVLOL TTOOS TO UEQOG TOV.

H woavomra vt avEdvetal o aQLoteQd Tog o
OeELd %o amd vATW TEOG TOL ETAVM OTOV TEQLOXO
mivora, GITws QOIVETOL OTO OYHUOL TTOU AHOLOVOEL:

Hexntpapvnuirdmra

\]

gvyevij

agola
apétolha
[H] !
Li|Be B|C|N|O|F
Na|Mg Al|lSi|P|S|Cl

K [Ca|Sc|Ti|V |Cr|Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge|As|Se|Br
Rb[Sr|Y [Zr|NbMo| Tc|Ru|Rh|Pd|Ag|Cd| In |Sn|Sb|Te| I
Cs|Ba|La|Hf| Ta| W |Re|Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At
Fr|Ra|Ac|Rf|Ha
I I I I

pétarha 1" non nétahhor emappotepitovra
2™ ouddog UETATTWONG uétohho

Yymuo 1.7, MeraBorij tne nlextoaovitixdtnras xatd
Pauling otov mepLodixo mivaxa twv otoryeiwy.

INUELDVETOL OTL 1 MAEXTOAQVNTIXROTNTO XRATA
Pauling dev mémel va ovyyx€eton ue ™ o€Ld nhe-
rtpoovnuxomroas. H tehevtaion delyver v tdom
OV €Y0VV TO. OTOLXE(D VO Vo BOUV %o Vo 0EELdM-
oouvv dAla otovyela. T'ia To Adyo awtd elvor cwoto-
TEQO 1) OELQA NAEXTQAQVNTIXOTNTAS VO OLVOPEQETOL
WG 0eLRA, 0EELOMTIXIC LOYVOG.
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YHOAEITMATIKO TIPOBAHMAL ...
XONOLWOTOLHVTOS TOUS OUUPOTLROVS HOVOVES
VITOAOYLOMOU TOV €..0. VO 0rtod0oBovV oL aplBuot
0&eidwong twv otouelmv Twv evoewv NaCl,
Fe;O3 nou tov mohvotourot 1évrog HCO3

NaCl

H évwon NaCl amoteheitar amd 10 16v Na*

naw to WV Cl. Me Bdon tov ravova (2) o a.o.

LOOUTAL UE TO POQTIO TOV LOVTOS KOl OUVETTMG

oL 0.0 Yy to puev Na* elvan = +1 yua 1o 8¢

CI elvow = 1.

Fe;0;

Me pdon tov xovévo (4) to oSuydvo €yel

0.0.=-2

Me Bdon tov xavéva (5) to aBpoiopo Shwv

TOV 0.0. 0¢ pio ynuxy Evoon eivor undev.

"Etou

Tolo dropa oEuydvov 3:(-2) = -6

Avo dropa owdjoov  2:(ar) = 200 +
-6+20 =0

omdte o0 = +3

Apa 0 a.0. Tov oLWNEOL eival +3.

HCO5

Me fdon tov zavova (3) 1o vOpoydvo €yel

0.0. = +1

Me Bdon tov zavova (4) To oEuyovo €xeL a.0.

= 2

Me Bdon tov xavova (5) to dBpolopo. GAmv

TV 0..0. O €Va. TOMOTOWXKS LOV ElVaL (00 1

TO QOQTIO TOV. Anhady ot mEEimTWON TOV

HCO; =-1

"Erou

"Eva dropo vdpoydvov 1:(+1) = +1

Tola dtopa oEuydvov  3+(-2) = -6

“Eva dropo avBpooro  1(a) = a  +
+1-6+a= -1

omdte o = +4
Apa 0 0.0. Tov AvOpaxa eivon +4.
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HMIANTIAPAZEIX OZEIAQZHX
KAI ANAT'QI'HX

1.3.1 Ta #vor0TEQU OEELOMTLRG AL
avayoyLrd pEoa,

‘Onwg €xovue MO meL, og xdbe avtidpaon
0EELO00VAYWMYIS OVUUETEXOUV €V OEELOWTIRG
noL EVOL OVayOYWO UECO. 2TOUC TIVOXES TTOV
OXOAOVOOVYV ONUELHVOVTOL TOL KUQLOTEQO ALTTO OLV-
Td.

OZEIAQTIKO MEXO
® JleQi€yeL dTopo OTOoLYEIOV TTOV OVAYETOL.
® [IepLEyel GdTtopo oToLyelov, TOV TEOOAOL-
Bavel nhextodvia ®ow eAATTOVEL £TOL TOV
0..0. TOV
® [Ipoxahel oEeldmon.

ANATI'QI'TKO MEXO
® [IepLEyel dropo otoryelov mov oEeldmve-
TOL.
® [leQiéyel ATopo OTOLYEIOV, TTOV ATTOPAALEL
NAEXTOEOVLOL ROl QVEAVEL £TOL TOV O..O. TOV
® [Tpoxrahel avorymyn.

‘Onwg paiveton omd tov mivaxo 1.1 oEedmi-
%nd péoa elivor, ToL LETAALOTOVTOL OTOL OTTO(0L TO UE-
talho Poloxetan og vYMAY 0EedmTINY ROTAOTO-
o, Ta eAeVBeQa AUETAAAOL ROl EVAIOELS TOV OEV-
yovou (0Eeidua, oE€a, dhata).
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Iivaxog 1.1: Ta xvoeidtepa ofeidwtind oduata.

OZEIAQTIKA

+3 +2 0 -1

Fe — > Fe X, —>» X
+4 +2
X =F ClBr,I
o o (X=F,CLBrT)
+2 +1 0 2
Cu —»Cu O, —>» 0
+2 0 +5 +4
CuO —>» Cu HNOs1. 3»NO, +7 - +2
KMnO; —» Mn
+1 0 +5 +2
AgO —>» Ag HNOso. 3=NO, o e 3
K,Cr,O7;—> Cr
+4 +2 +6 +4
MnO; —>Mn H:8047.0. 3= SO, +5 e
+4 0 T=mVRVG, 0 =0T0HeQ0 KCIOs KCl
SO, —> g 7.0.=7vrv6 xou Bepd

Hivaxog 1.2: Ta xveidrepa avaywyixd oduata.

ANATI'QI'TKA

0 +3

12 3 Fe —> Fe
Fe —> Fe 0 43
+2 +1 Al —> Al

Cu —>» Cu 0 +1

H, —>»H.0

-1 0

) +3 -1 0 KX —=X)
HX —»%| |7 0 X=Cl, Br, I
FeO —»Fe 05 2 NH; —» N, ) 0
X=Cl, Br, 1 )
+2 +1 2 0 CuS—™> §

CuO —» Cu,0 HS—>» § +4 +6

NaSO;~ NaSO4
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Avoywyurd néoo 6mmg TEORUVITTEL ROl OITO
tov mivoxo 1.2 elvon Tor peTaAAOIOVTAL OTOL OTTOL-
o to u€tahho Poloretar og yaunin ogedmtinn
LOTAOTAOY), OTOLYELCL RO EVAOOELS TTOV TEQLEYOVV
dtopo otolyetov og younhy oEeLdmTIY| ®roTdoTa-
on.

Iivaxrag 1.3: Ot quiavtidodoeis o€eldwons Twv xveLoTé-
owv uérarlawv

Aibo Li— Li'+e
Kdho K—K'+e
Bdoto Ba— Ba™ +2e¢
Aopéorio Ca— Ca™ +2e
Ndrowo Na—Na"+ ¢
Mayvijoto Mg - Mg™* +2¢
Agyiho Al - AP*+3e
Mayydvio Mn — Mn** +2e
Wevddpyvpog Zn > Zn*+2e
Sidnoog Fe — Fe''+3¢
Méhupdog Pb - Pb* + 2¢
Ydpoydvo H,— 2H +2¢
Xoudg Cu - Cu** +2e
Agyvooc Ag— Ag'+e
Ydpdioyupog Hg — Hg'+e
Agvrdyovo0g Pt — Pt +2e
Xouodg Au— Au™t+ 3e

1.3.2 IN'oogpn NuLavtidpdoenv oEeidmnong
ROL OVOYOYNS

‘Oheg oL avtldQAOoELS OEELO0OVAYWMYNS WUITO-
oUV va avalvBouvv og V0 NULaVTLOQATELS, OL O-
moleg moarypotomolovvton tovtdypova. H pio a-
oA otV 0Eeldwon ®at | GAAN OTYV avoywyn
OElVOVTOC EVROLVAIC TOV aLBUS TOV NAEXTQOVI-
@V OV amofAAOVTOL KOl TTEOCAAUPAVOVTOL O-
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6 T ATOUC TWV OTOLXEIMV TTOU CUUUETEXOUVV
o avtéc. Emtiong, 1o ymuino meolpdlhov oto omoi-
0 TOOLYUOLITOTTOLE(TOL 1] CUVOAMRY avTiOQOON OEEL-
doavaymyns ocvueQLAaUPBAVETOL RATA TV YOO~
@ TOV NUAVTLOQCAOE MV QUTWV.

Cevind, yio T CUUTAOMON WLOLS NULOVTIOQOL-
ong oEetdmwong 1 avaymyng axolovBolvue To Lo
“dTo PRuaTo:

BHMA 1
Fodpouvpe 10 0EEOMTHG 1| AVOYOYLRG OOUL
%Ol TO OOV OV O(VEL, TOOCEYOVTOS TOV 0 QLO-
U6 ATOUWY TOV OTOLYELOV OOV UETAPAALEL TOV O-
oBud oEeidmwonc Tov, va eival o (dLog oL otol
dvo néAn e nuuavtidpaonc.

0EEdMTRG owUaL OISV
NO5 - NO,
1 dwopo N 1 dropo N

BHMA 2
[TpooB€tovpe T60Q nopLa vepou o€ erEIVO TO
UEAOC TNG OVTIOQOON S GITOV AUTAULTOUVTAL, £TOL M-
OTE vaL €Xouue Tov (010 0ELOUS aTdpmy 0EuySvou
ra ot dVo PEAN TS nuaVTidEOoNG.

NO5 - NO; + H,O

3 dropa O 2 dropa O + 1 dropo O

BHMA 3
[Tpoobétovue 160w 16vto H og exeivo to pé-
Aog ¢ avTidpaoNS OITOV ATTALTOVVTAL, £TOL OTE
vo €xovpe Tov B0 aplBud atdpumv vdEoySvou
ro ot dvo PEAN TS NuaVTIdQOoNG.

2H* + NO; - NO:; + H;O

2 Wévra H* 2 dropa H
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BHMA 4

IoootaBuiCovue to oETio TEOooBETOVTOGS NAE-
IoootdaOuion Aé- ®TEovIaL (aEVNTLRA oQTia) Og exelvo TO NEAOG
YETOL 1) «TARTOTOL- ™S NULOVTIOQMON S TTOV YOELATOVTL.
non» g udtag,
TOU (OQTIOV 1] A~ 2H* + NOy +e - NO; + H,0
Aov peyéBovg o€
et 0. | | ]
on, ¥oTe aTd Vo 2. (1) + (-1)+ (1) = 0 + 0
elvon (oo otor dvo
MEAM TN,

YIIOAEITMATIKO ITPOBAHMA 2

Noa ypagotv oL ULOVTLOQACELS TMV TTLO KATW
o&edmwtr®v onudtmv: Cly, MnO,, K,Cr,07

ClL,
Brua 1: Todgouvue 10 0EEWOWTIHG ODUOL %o
TO TEOIOV TOV.

Cl, - 20Cr

2 aropa Cl 2 dropa Cl

Brua 4: IoootaBuiCovue to goptio.

Cl; +2 - 2Cr

0 +2-(-1) =2-(-1)

Mn02
Brua 1: T'odgouvpe 10 0EedmTIRG odUa ®ou
TO TTEOIOV TOV.

MnO, - Mn2+

Brjua 2: ‘Ooca dtopa O €yovue 0TO TEWTO UE-
Aog g avtidpaong, 1600 HeQLoL Ve-
00V pooBEétovue 0to devTEQO UEAOC.
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MnO; - Mn’* + 2H,;0

L

2 dropo O 2'1 = 2 dropa O

Brua 3: ‘Oca dropua H €yovue oto devtepo
uéhog e avtidpaong, Téoa 1évra H*
TEOOHETOVUE OTO TEWTO UEAOC.

4H' + MnO; » Mn** + 2H,0

L

. +
4 ovra H

22 = 4 qropo H

Brua 4: IoootaBuiCovue 1o pogtio.

4H* + MnO; + 2e

-  Mn** + 2H,0

4(+1) + 0 + 2:(-1) =

1(+2) + 0

K;Cr,07

To duyowund rdho Poloxretanl o didAvpo o€
HoQEY LOVTWV SLoTL €lvou ung@ég NAEXTQOAU-
e (dnhadn 2K* xauw Cr,07 ). T va yodyov-
ue Vv muiovtidpaon oEeldmwong yonowuo-
motovpe to v Cr.077.

Brua 1: T'odgouvue 10 0EedmTnd odua ®an
TO TTEOIOV TOV.

Cr,0;2 N 20t

2 dropa Cr 2 dropa Cr

Brjua 2: ‘Oca dtopa O €yovue 0TO TEWTO UE-
Aog ¢ avtidpaong, Téoa noQLoL Ve-
00V TEooBETovpue oto devTEQO UENOG.

Cr;0;? - 2t +  THO

7 dropa O 7-1 dropa O
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Ouuduat ot...

TO OEEWOWTIHG TWOUOL
TEQLEYEL ATOUO OTOL-
yelov mov avdayetol
nOL TO OVOYOYLRO
OWUO. TEQLEYEL ATO-
Uo otoLyelov oV o-
EedwveTal.

Brua 3: ‘Oca dropua H €yxovue oto devtepo
ughoc e avtidpoong, téoa tWovra HY
mpoobETovue 0TO TEWTO UENOG.

14H' + Cr;07 - 2Cr’" + 7H,0

14 6vro H 7-2 = 14 dropo H

Brua 4: IoootaBuiCovue to pogtio.

14H* + Cr,07 + 6e = 2Cr’* + TH,0

W4 (+1) + (2) + 6(1)=2(+3) + 0

ANTIAPAZEIX
OEEIAOANATI'QI'HX

1.4.1 Ta&wvopunon Tov avidpdoemnv
oEeldoavaywyns

Ou avtdpdoels 0EEOOUVAYMYNS UWTOQOUV VoL
YWELOTOUV OTIS €E1C ROTNYOQIES

Avtdpdoeig ovvBeong.

Avtidpdoelg arrooivOieonc.

AvTdpdoeLg TS OVTLRATAOTOONG.

Avtidpdoeig TOMITAORNS LOQYY|C.

1. Avtidgdoerg ovvOeangs.

O avTLdpdoeLs AUTES UToEOUV va dLoxoldovv
o€ &0 TEQUITMDOELS, O EXEIVES TTOV VO UETOMAO
%o EvoL OUETOAAO OVTLOQOUV UETOED TOVS OYNUCL-
TICOVTOC oL LOVTLRY EVIIOT) ROl OF EXEIVES OTTOV
dvo apétaria avtdeotv peTaEl Tovg oYnuaTiCo-
VTOC OUOLOTTOMAES EVIOELGS.

2TV IO TEQITTWON TO UETOAMO OEELOMVE-
Tal, 0pa OMMAad] WS avaymyro owuo., VA TO O-
uEtallo avdayetal SQWVTasS wg 0EELOMTIRG CWUOL.
Toa nvpldtepa oEedmtird auétarha eivor to o-
Evydvo, mov oynuotiCel oEeidra, t0 vdEOYOVO
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OV oyMUatiCel vdEidLa, ®oL To. aAoyove OV
oynuotiCovv ahoyovovya dloto (ahoyoviora).

ILy.

4Fe (s) + 302 (g) — 2Fe,0s3 (s)

Mg (s) + Hz (g) > MgH: (s)

2Al (s) + 3CL (g) — 2AICIs (s)

21 devtepn meQmT®ON T0 AUETOMNO EXEIVO
TTOV TTOONYETAL 0T OELOA NAERTOAQVITLROTNTOS
OITOXTA OQVNTLRG OL.O. RO CUVETWS OVOYETAL, €-
Vi exelvo mov axorovBel ot oglpd oty ao-
%TA OETIRO 0.0, RO CUVETTWS OEELOWDVETOLL.

ILy.

2P(g) + 3Cl; (g) — 2PCls (g)

+3
+2

+1
(\CIP 0

-1

Zymuo 1.8. To Cl eivar meproootepo oEetdwtind amd tov
P. "Evou to Cl uetdvet tov a.o. tov amd 0 o€ -1, evad) o P av-
Edver tov a.o. Tov and 0 og +3.

To o&eidla Twv apeTtdAMmy oynuotiCovol o-
76 avTdQAOELS TOV OEVYOVOU e OUETOAAOL OTOL-
xelow wov eivan Ayotepo oEedwtind amé owtd.
“Etol 10 05uyG6vo 0ev utoQet va 0EE0MOoEL TaL O-
UETAALOL TTOV TTEONYOUVTOL OTY OELRA NAEXTQOQ-
vnuxotrag, Onhadn 1o Fa, Cly, Bra xou L.

I'vwgiters omi...

H avtidpaon tov O,
ue to Ny av xnow woo-
PAEmeTOL OO T O€L-
004 MAEXTQOEVNTLXKO-
™mTog, €V ToUTOLS
TOOYUOTOTOLE(TOL
Uévo TaEOVOIaL KO-
TAAMTAOV %o O€ VYN~
M) Bepuonpaocio. “E-
TOL TO TTOAUTLHO Lot
™ Cwn oEuydvo g
OTUOOPALQAGS, «OLaL-
PUAAOOETOL>  TTOQA
™MV VYA TEQLEXTL-
7noTTOL TOV 0EQAL OF
aCwro (80%)
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Ivwoitels ori...

To atourd Pdog
tov Fe eivau 56 omo-
TE TAL 5,6 YOOLU-UAQLOL
etvon 0,1mol. To (o
woyveL yu 70 S (onf.
= 32) dpa T 3,2
yoouudoio  €lvor
0,1mol. ITaotneov-
ue Ot M avohoyia
TV TOCOTHTOV TOU
Y ONOLUOTTOLE(TOL EX-
poaouévn oe mol
TovtieTon  pue ™
oToLELonETOlOL TG
ovtidpoong.

! IPOZOXH

Katda myv B€puavon
ToU  dOoRLUAOTIROU
oOMjVO, TO OTOWO
TOoV, deV TETEL v, &i-
VoL OTQOUUEVO TTOOG
eudg 1 GAho moevoL-
OROUEVO ATOUO.

IIETPAMA 1.1

Z10mOS TOV TELPANATOS elval va ouvBEoovue
Belovyo otdnpo (FeS) amd ta otovyeio tov dnha-
o Fe nou S.

MEé€0odoc:

ZvyiCovpue 5,6 g oxndvNng oldNEOL YOWUATOS
yrot xou 3,2 g nitoivng orndvng Beiov. Avouryvo-
OVUE TIG OXOVES O€ €VaL uxEo Youdi amd moQoe-
Aavn now avoratevovue ®ohd. ‘Otav amontoel
OUOLOYEVES YROLLORITOLVO YOWUC UETOPEQOVUE
™V WOY| TEQITOV TOOOTNTA O €VOV TVOIUOLYO
donLUOOTIXG CWANVaA, TOV omotov Bepuaivovue
TQOOEUTINA OUYRQOTMVTOS TOV UE Uor EVAMVY Aat-
Bida oe Evav Aiyvo vypaepiov.

‘Otav 1o pulyno OepuoavOel, mogotnoovpe Ot
€0VOQOTVEMVETAL YEYOVOS MOV onuaiver OtTL
TTOOLYWOLTOTTOLE(TOL 1) YNULRY OvTidQOoN:

Fe (s) + S (s) — FeS (s)

H véa évmon Belovyog oidnoog mov €xeL oyxn-
UoTLoTel €xeL TIG OES TS LOLGTNTES TTOV SLOUpE-
eovV atd TS WLOTTES TV avTtdpvtwy. “Etol
dev €lneton amd poyvin (6mwg  orévn Tou oL-
dMoov), evd av mpoobBécovue pia otoyove -
Q0L0Y VOPOYXAMELHOU 0EE0G TTaLpdyeToL VOEGOELO
(HaS) pe yopoxmoeiotiny ducdoeotn oopr, ovp-
QPOVOL LE TNV OVTIOQOON OLTANS OVTLRATAOTOONG:

FeS (s) + 2HCI (aq) — FeCl, (ag) + H-S (g)

! IPOZOXH

To vdpdbelo eivon
TOEMG  a€plo o
dev mEEmeL va. €L0-
nvéeton. o to Adyo
auté 1 ovtidpaon
TEMEL VO YIVETOL OE
ATTOY YO OLEQLMV.

2. Avtidpdoerg amoovvOeong.

H nomyopio vty tmv oEeldoavaywytrmv
avTLOAoemV TEQLMOUPAVEL aVTIOQAOELS OOV
uto Evewon duaomdral divovtag ota TEOIOVTa TS,
éva. Touhdylotov otouxelo oty ehevBepn Ttov
o, 1 YNUHES EVAIOELS OOV €VOL TOUAAYLOTOV
otoLyelo Tovg epupaviCetor ue dapopeTvd «.0.
OTO OVTLOQWVTOL XOL OTCL TTOOLOVTAL.
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ILy.

2HgO (s) »> 2Hg (1) + O2 (g)

ITEIPAMA 1.2

Z%07OG TOV TELRAUATOS ELVAL VO dLOLOTTAOOV-
ue ue O€puavon 1o yAwewrd ndio (KClO3).

MEé£0@odoc:

e évav minayo dorRUAOTIRG OWAVL, TOV
fotoxreton VIO YwVio TQOCOQUOOUEVOS OF Lol
owepévia Paon, palovue mepimov 2 g KCIO;
%ol poL ) roodtta MnOs wg rataivn, eve
0TO OTOWS TOV TEOoaEUotovue €va didTonTo -
AOLOTLRG TTOUAL, TO OTTOL0 UE YVAAVO CWAVA OUV-
d€etal pe MAOTLYO YLOL VO TTOLQOYETEVOVTOL TOL OLE-
ol Tov Bar dnuovEynBovY 0To ECMTEQLRG TOV.
H dAAn dxon tov Adotyov odnyel oto otouo -
vOg aveotooupuévoy doyeiov mov Poloxreton o€
uo duthavy Aendvn pe veo, ommg delyveL To o
1ATO OYHUOL.

ZIAEPE™N G
ZTATTI

oo 1.9, IMewpauarix didra&n Osouixic amoovvleons
KClIO:;.

Oceouaivouue TEOOEXTIHA TOV OOXLUOOTIHG
owhMjva pe €vav AUyvo vypagpiov omdte TO
KCIO; dwaomdrtan mapdyovtag KCl war Oy otu-
QPOVOL UE TNV OvTidQaoN:

! IPOSOXH

H avtidpaon wro-
oel va yivel Blowo yv
oavtd To melpopa
Oev mEEmeL va. Ty -
uaTomoLleiton ymElg
va. €xovv MgOel ta
amoaitnta  uEToo
QOPAAELOC.
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2KCIOs3 (s) — 2KCl (s) + 302 (g)

To o&vydvo mov moEdyeTaL oo TV avtidoa-
OY) TTOQOYETEVETAUL OTO AVEOTQAUUEVO doyelo €-
ATOTICOVTAC TO VEQS QTS QTO.

Zmv aviidpaon auty To. dTOUo TOV OVAYo-
vTaL xow 0EeLdwvovTal foliorovtal oty dua Evo-
on. "Etou éva amd ta dvo puépa tov KC1O3 givan
TO 0EEOMTIRG CWUA %O TO GAAO TO avaywYLrO
OwUoL:

KCIO;s (s) + KCIOs (s) — 2KCl (s) + 30 (2)

} }

O0EEOWTHG  AVAYWYLXO

H petapoirj tov a.o. tov Cl now tov O gaive-
touw oto oyjua 1.10.

Zympa 1.10. To Cl éxet uerafolij tov a.o tov xatd 6 (a-
7o 5 oe —1) evdd to O xard 2 (amd -2 o 0).

3. Avtideaoels atMig avTIXaTdoTooNG.

ZT1c avtdQdoeLs autol Tov TUITOV €VOL OTOL-
yelo oV eAeVOeEN nopPY TOoV, avTrvaBLoTd Eva
dMo oe o €vmon tov. "‘Etol, dtov modxrettan
yio u€Tadda, To eheBeo PETOAAO 0EEOWMVETOL,
eV exelvo mov avrwodiotatal avayetal. Elivol
TEOPOVES OTL 1] AVTLRATAOTAOY ELVOL TTQOYLALTO-
moujoun otav to eAefeQo HETAALO TEOoNYElTOL
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0T 0€LRA NAEXTEOBETIROTNTAS 0TS EXEIVO TNG €-
VOONG.

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Pb, H2, Cu, Ag, Hg, Pt, Au.

ILy.
Zn (s) + CuSOy (ag) — Cu (s) + ZnSOq4 (aq)

Zmv avtidpoon avty o Pevddyveog (Zn) o-
EeldaveTon evad o yohrdg (Cu) avayeta.

v meQimTmon 6mov €va auETOAAO aVTLXAL-
Buotd €va GALO, TTOV €TTETOL OTY OELQA MAERTQO.Q-
ynToTTag, o pio Evon tov, To eAeeQo auE-
TaALO avayetan, IMMhady| dpa wg 0EEBMTIRO, EVH
10 OUETOAMO oV avtiraBioToTol, 0EEWMVETAL.
To ehevBepo apétalho mEEmeL va mEoNyeitol
0T OERd.  NAEXTQAQVNTIXOTNTOS OTd QTS TTOV
ovTroOLoTd CUIPOVOL UE TN OELQA:

F27 C127 BrZa 127 02’ S....

ILy.

Cl; (g) + 2Nal (ag) — 2NaCl (aq) + 1, (aq)

ITEIPAMA 1.3

Z%0mOS TOV TELRAUOTOS €lvol Vo dovue v
OVTLROTAOTOON VOGS UETAMOV 0Tt6 €val dALO TTOV
meonyelton 0T O€LRA NAEXTEODETIRGTNTOC.

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Pb, H2, Cu, Ag, Hg, Pt, Au.

MEé€0@odoc:

e évav motoL Paouol Tou TEQLEYEL VAUTL-
%6 didhvpo CuSO4 0e OUYREVIQWON TEQLTOV
30% natd 6yxo, fuBiCovue €vo oLdEQEVIO ROQPL.
“Yotepa and Alyo mopotneovue omdOeon netah-
MrOU OAROU  (YOAROUORALVO YQWUO) ETAVO
OTO OLOEQEVIO RAQML CUNPMVOL e TNV avTiOQa-
on:

IvwoiCers otu...

Zmv mepimtwon o-
IOV TO OUETOAAO E-
¥eL Betnd a.0. og
wor ynuwxy €vmon,
avtrobiototalr uo-
VO ol ETOUEVO TOV
otowelo ot oeLpd
NAERTQAQVNTLROTY -
tog. "Etol to ehetbe-
00 OTOLYELO AVEAVEL
TOV 0.0. o UndEv
o€ Betnn T dnha-
01 oEeldwveTo.

I, + 2KCIO; = 2KIO; + Cl,

Ivwoitels otu...

30% ®.0. onuatvel
30g Beuxrov yoAxrov
oe 100 mL droidpa-
T0G.
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Fe (s) + CuSOq4 (ag) — Cu (s) + FeSOq4 (aq)

4. Avtidpdoelg moAVTAORNS LOQYPNS.

‘Otav ov avtdpdoelg oEeldoavaywyig eivor
TTOMITTAOXES ROl OVUUETEXOVV O’ OWTES TTEQLOOO-
TeQA artd OV0 avtdpwvTa, dev elvor duvatdy vo
yodpouue T ymury eEicmon av dev yvmpilovue
TO TEOIOVTA TG OvTidoaoNg, ®a dev VITOAOY(-
OOVUE TOVS OTOLYELOUETOLROVS OUVTEAEOTEC.

Ta mEoidvto TEORVTTOUV Otd TOUS TTIVOKRES
1.1 now 1.2 Tov ®UQLOTEQWV OEELOMTIRWV KO
OVAYOYRWOV COUATWV, VA YLOL TNV EVQEOT TOV
OUVTEAEOTWV axohovBovue TV mo xdatw pebo-
doloyio:

BHMA 1
Todpovue Ta AvVILOEWVTO. ROl TO. TEOIOVTOL
TOVG Omwe divovtal oo Tovg mivaxreg 1.1& 1.2.

I1y.
KMnO; + H,SOs + NH; — K;SO4 + MnSO; +H,0+ N,

"Etol, T0. MEOtovTe YLo. TO0 OEEOWTIHG UECO
(KMnOy + H2SOy) eivar KoSO4 now MnSOy, eva
YLOL TNV QUUOVIOL TTOV ELVOL OVOYmYLXY] OVOTOL HOow
oEeldmwvetal, eivor 1o No.

BHMA 2
ZNUELWVOUUE TOVUS (L.O. TWV OTOLYEIMV TTOU
OvVAYOVTOL %ol OEELOMVOVTOL ®oL VIToloYiCovue
™MV OUVoArY UETOPOAY TOVS Qtd TO TEWTO OTO
devUtepo nélog g avtidpaons. Av 1 uetafoin
TEOEQRYETOL 1| WTOO(OETOL OE TEQLOOGTEQN T €-
va droua, Téte wolamhaoldlovue T UETOLOM

eml ToV 0QLOUS TOV aTOUWV.
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uetwon nard 5(7-2=5)

+7 -3 +2 0
KMnOs + H,SOs + NH; = KSO4 + MnSOs + H,O +N,

avEnon xard 3: [0-(-3)]2 =6

BHMA 3
TomoBetovue wg ovvteleotég, oto OeUTEQO
UENOG TS avTidpaoNg, o€ avTd Tov el avayOel
™V ueTafoln Tov aplBuov oEeidwong Tov o&eL-
dwTroV, 0 avTo OV €)EL 0EELOWOEL T puetapo-
A TOov 0.0. TOU avoryyLxoU.

KMnO4 +H,S0, + NH; — K;,SO4 +6MnSO4 +H,0 +5N,

BHMA 4
IoootaBuiCovue ™ ndalo oty eElomon.

6 dtouo Mn oto devtepo péhog, dpo 6
KMnOy, oto mtpwro.

6KMnO; +H,SO4 +NH; — K;SO, + 6MnSO4 +H,0 +5N,

5:2=10 dropo. N oto devtepo nuéhog, dooa 10
NHj3; oto mpwro.

6KMnO; +HySO4 +10NH; = KoSO4 + 6MnSOs +H,O +5N;

6 atopa K oto mpwto uéhog, doa 3K2SO4 oto
devtepo.

6KMnO; +H,SO; +10NH; = 3K5SO4 + 6MnSOs +H,0O +5N,
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9 SO4™ (3+6) oto devitepo péLog, doa 9HSO;4
OTO TTEWTO.

6KMnO, +9H,S04 +10NH; — 3K,S0, + 6MnSO4 +H,0 +5N,

2:9+10-3=48 droua H oto mpwrto puéhog, doa
24H,0 oto devtepo.

6KMnO; +9H,804 +10NH; — 3K;504 + 6MnSO;4 +24H,0 +5N;

BHMA 5
EA€yyoupe v 1oootdOuion g walog Hetom-
VIOS TOV OUVOMKRG 0QLOUG OTOUMV 0EUYGVOU RO
ota dvo uéln g tehnng eElomong.
64 + 9-4 = 60 oto TEWTO UEAOG.
34 + 64 + 24 = 60 ot0 devteQO UELOGC.

YIIOAEITMATIKO ITPOBAHMA 3

No yoaget n aviidpaon tov KoCr,O7 o€wvi-
opévov pue HoSO4 pe FeSOq

K>oCrO7 + H,SO4 + FeSO4 —

1. T'odovpe To AVTLOEWDVTAL KO TOL TOOIGVTOL TOVG
omwg divovtan amré Tovg mivoreg 1.1& 1.2.

K5Cr;07+H,S04+FeSO; = K,SO4+ Cr2(304)3 S Fez(SO4)3 +H,0

2. ZNUELDVOUUE TOUS O.O. TMWV OTOLYEIWV TTOV -
vayovtol xou 0EELMVOVTOL ®oL VITOAOYICovue
TV OUVOMXY] UETAPOA] TOUS OTd TO TEMTO
010 devTEQO MEAOC TNG AVTIOPMONG.

uetomon xotd 3: (6-3)2 = 6
[ |
+6 +2 +3 +3
KCr,07+H804+FeSO4 = KaSO4+Cra(SO4)3+Feo(SO4)3+H0

| |
avEnon xord 1: (2-3)2 = 2
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IMapatneovpe ATt oL OV0 TLES TV UETAPOADV
UIToEOUV Vo wthortotnBovv petad tovg dnhodn
6/2 = 3/1.

3. TomoBetovue wg OVVTEAEOTES, OTO OEUTEQO
uérhog g avtidpaong, oto Fex(SO4)3 10 3 nan
010 Cr2(S04)3 10 1.

KoCry07+HyS04+FeSO4 — KoSO4+ Cry(SO4)3+3Fex(SO4)s+ HO

4. ToootoBuiCovue ™ pdala oty eElomon.

2 dtopa Cr oto devtepo puéhog, doo 1
K>Cr,0O7 ot0 mpwro.

KyCr,07+H,SO4+FeSO4 — KoSO4+ Crz(SO4)3+3Fez(SO4)3+ H,O
3-2=6 dtopa Fe oto devtepo puéhog, doo 6
FeSO, oto mpwro.

KyCr,074+H,SO446FeSO4— KoSO4+ Cr2(504)3 ar 3F62(SO4)3 + H,0O

2 aropo K oto mpwto uéhog, doa 1 KoSO4 oto
devtepo.

KoCryO74+HaSO4+6FeSOs — KaSOs+ Cry(SO4)3+3Fex(SO4)3+ HyO

13 SO4? (1+3+9) oto devrepo péhog, doa 7
H,SO; oto mpdto (vrdoyxouv 1dn 6 SO4~ amd
10 FeSO4 €101 wote 7+6=13).

KoCryO7+ TH2S04+6FeSOs — KoSO4+ Cry(SO4)3+3Fes(SO4)3+ H,0
2-7=14 dropa H oto mpwto uéhog, doo 7H,O
010 devTEQO.

KoCrO74+ THaSO4+6FeSO4 — KoSO4+ Cl’z(SO4)3+3F€2(SO4)3+ TH,0

5. EAéyyouvue v 1oootdOuion g ndtog netow-
VIOG TOV OUVOM®O aBud atdéumv oEuyévou

%ot ot Vo UEAN TS TeEMKNS eElomONG.
7 + 74 + 6:4 = 59 o010 MEWTO PELOG.
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IvwoiCers otu...

To pérarho ta omol-
o Polorovialr o
0100 NAEXTQOOETL-
noTTag uetd to Ho,
onradn Cu, Hg, Ag,
Pt, Au, dgv avrti-
0pOUV UE TaL U1 OEEL-
dwTrd oE€a.

4 + 34 4 343 + 7 = 59 oto devtepo néLOC.

1.3.2 Exidoaomn tov 0E€wv o néraila
®OL CUETOALQ

Toa 0E€a avTdoUv ue o u€tahha pe do Te0-
TTOVG.

To un oEedotind o€ avurabiotovy to O5L-
va VOPOYAVAL TOUS UE TAL LOVTOL TWV UETAAAWYV €-
%nelvov ov elvon v to Hy oty ogLpd nhextpo-
BetrdTTag TV UETAMWY, OTH YXOUNAGTEQT O-
Eeldotnt] Tovg xardoraon (my. Fe™* now Sy
Fe’*) nou mapdyouy aéolo vdpoysvo.

ILy.

Fe (s) + HCl (aq) > FeCl, (aq) + Hz (g)

Zn (s) + HoSO4 apand (aq) — ZnSOy (aq) + Ha (g)

To oEewdwtind oE€a (apad 1 murvé HNO;
ra Turvo-0eoud HaSO4) avtdpovv pe to pétai-
Ao divovtog To avtiotouya GAATA TOUS UE TO UE-
TaALO OTNV VYNAOTEEN OEELDMTIXY TOV ROTAOTO-
on (my. Fe’* nan 6y Fe™), extéc and tig mept-
TTOOELS TOV TO. UETOMAL OYNUOTICOVV TEOOTOL-
TEVTIRG OTEMUO OEELOIOV 0TV ETPAVELD TOVS
(TaBnTny ratdotoon).

Mérairo + HNO3 (agard)

To apad vitourd o0&V oEeldmvel Gha T Ué-
Talho O(vOvTOG VITOWA GAATOL EXTOS QTG TO YQL-
06 (Au) xou to Aevrdyovoo (Pt), evd to yodwo
(Cr) petamintel o mabnuxy rardotaon. To pé-
talo 0Eelddvovior oty vymAdteon duvvary
0EeLdMTIXY TOVS RATAOTAOY EXTOS TOV VOQOLQYU-
oov (Hg) »ow tov payyoviov (Mn) mwov oEeldm-
vovto o€ youniotepeg oEedmtinég fabuides.
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ILy.

uetopor a.o. = 3
uetapoh afo. = 3

|
Fe + 4HNO; (apatd) — Fe(NOs)s +NO +2H,0

Avtd 1o mpoidvra divel mdvra to apod HNO;

Mérairho + HNO;3 (murvo)

To murvS vitord 0EU 0Eelddvel Gha T Ug-
Talla divovtag VITOoLrA GAOTO EXTOS ATTO TO Y QU-
00 (Au) o to Aevrdyovoo (Pt), evd to yoduwo
(Cr), o oidnpog (Fe), 1o nofditio (Co), to vineé-
Mo (Ni) now to apyiho (Al) petamintovv og ma-
Onuxy rotdotoon. Ta pétahho oEeddvovron
oV vYnAdteEn Ouvaty 0EELOWTIXY TOUS ROTA-
oTaoT €XTOG Tov poAvpdov (Pb), xow tov poyya-
viouv (Mn) ov oEeldwvovtor o€ Xaunrotepes o-
Eeldwtnég fabuidec.

ILy.

uetapol a.o. = 2
uetaforr afo. = 1

[ |
Zn + 4HNOjs (muxvd) = Zn(NOs), +2NO; + 2H,0

I_I_I

Avtd to mpoidva divel dvta to muxvé HNO;

Mérarho + H2SO4 (munvo nar Ogpuo)

To munvo row Bepud Beund o0&V oEedmvel 6-
Ao o p€rahha divovtag Beund dlota, eXTog atd
10 %oV00 (Au) ®ouw 1o Aevrnoyovoo (Pt), evd o uo-
MBdog (Pb) petaminter og mabnTinn ratdotoon.
To uétalho oEedivovon oty vymidtepn duva-
1] 0EELOWTILXY] TOUS RATAOTAOY, EXTOS TOV UOLYYOL-
viou (Mn) ov oEedmvetan o€ younhdteen oEet-
dwtixn faduida.

ILy.
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uetafohr a.o. = 2
uetapol a.g. = 2

[ |
Cu + 2H,S0q4 (J'Ee) — CuSO4 +SO; + 2H,0

——

Avtd 1o moidvra. divel mdvra 10 muxve xow Bepud HaSO4

To oEeldmTind oE€a oEedvouy emiong Oud-
OO OUETOAACL OTTWS PALIVETAL ROL OTOV TTLO K-
T wivaxao 1.4

Iivarag 1.4: H o&eidwtixrj dpdon tav ofeidwtixdv o&é-
WV o€ ueQIxd austatia.

ENENKE

Q. HN03 HzSO4 H3PO4 = =
. HNO3 HzSO4 H3PO4 COz HIOs
7.0. HzSO4 SOz H3PO4 COz

ILy.

uetefortj a.o. = 5
uetapfoly a.o.|= 2

[ |
2P + 5H,S04 (J‘[.e.) — 2H;3P0O4 + 550, + 2H,0

I_l_l

Avtd to mpoidvta divel dvto To murve kot Bepud HaSO4

IIETPAMA 1.4

Z10omAS TOV TELRANATOS €lval vo. dovue TV
OVTIXOTAOTOON TOU GEVOU VOPOYOVOL EVOS OEE-
0g antd €va puétallo mov mponyeiton Tov H ot
0€1pd NAextooBeTIRATNTOC.

MEé€0odog:

Ze évav doxrpuaotird owhjvo tomofeTovpe
owiopota Pevdapyvpov (Zn) now pe €vo. otaryo-
VOUETQO QUYVOVUE TAVMD O€ AUTA WEQLRES OTAYO-
veg dalvpartog HCI, omdte mapatnooivue va ma-
odyovtal puoaAidES VOQOYOVOU CUNUPMVA LE TNV
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avtidpoon:

Zn (s) + 2HCI (aq) > ZnCl; (aq) + H: (g)

E®PAPMOI'EX THX
OEZEIAOANAT'QI'HE

1.5.1 BoAtdizd otovyeio (nratogieg)

To Poitaiznd otovyelon TAQAYOVY MAERTOLRO
VU S OTTOTEALEOUO TV OEELDOOVOALYWY IRV
OVTLOQACEMV TTOV AOUPEAVOUV Y MO OTO ECMTEQL-
%0 TOVC. Me T avTdQAOoELS QUTES M YMUWLKY| €-
VEQYELOL UETOTOETETAL OF MAEUTOLXY EVEQYELAL.
IMopd v ueydin Toug amddoon YONOLUOTOLOV-
VIO 0€ €LOMES WOVO TTEQUTTAOELS, AGY®™ TOV YE-
YAAOU ®OOTOUS TMV VMKWV TTOV AITOLTOVVTOL YLOL
TNV ROTAOKELVT TOUC.

To o ®owvd oté avtd eival tar oxdhovbao:

1. Mrotagies avToxIviTOV.

O prartapieg avtoy Tov THTOV oToTEAOVVTOL
artd 6 Poitaind otovyelio pohifoov twv 2V meQi-
7oL To ®A0e €va ouvdedepéva oe ogLpd, £ToL M-
OT€ 1] OUVOMXY MAEXTEEYEQTIXY dUvaun ™S vo
elvon 12V. Amotehovvtar amd dVo MAexteodia
HWOAUROOV e TV omtolwv 1 Avodog (+) elvon emL-
radvpuévn pe omoyymdn petohxsd woivpdo
(Pb) , eved n ndBodog (-) ue 0Eeido Tov HOAD-
Boov (PbO,) . Ta dvo mhextpddia Polorovran
puBopéva péoa oe didhvuo HaSO4, Omwg Oel-
YVEL TO 7O ®ATw oynua 1.11.
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ANOAOX (+):
2e 2+ 0nys
Pb - Pb 1° fjuo
o Pb - Pb** + 2e 4° Bijuo
Pb PbO, Ly
‘ B
KA®OAOX (-):
PbO, - Pb** 1° B
PbO, - Pb** +2H,0 p
PbO,+4H*—Pb*™* +2H,0  3° pijuct
2e+PbO,+4H*>Pb** +2H,0
4 pripar

IvwoiCers otu...

O éheyyog g uma-
taplog yiveTon epuE-
omg UE TOV EAEYYO
™mMS TUAVOTNTOS TOV
vypv te. ‘Otav
outy elvol urpoTe-
on omd 1,2 g/mL n
uratoia yoeLdte-
TOL  ETOVOPOQTLOT).
H emavagpdption e-
TUTUYYOAVETOL UE TN
xoron wag eEwteot-
¥NG TNYHS TTOV OVOL-
YRATEL TIC MULOVTL-
0pdoeLg Vo TEOoyNaL-
tomowmBovv  ovti-
0TEOYO.

Yymuo 111 Synuatixr maodotaon folraixov otowyeiov
MoAvpdov.

“Etol, omv dvodo o udhupdog oEedaveton a-
mopdrlovtag 0U0 Nhextodvia, EVA otV ®A0000 TO
010 Tov poAiPdov avdyetan TEocAaupdvovtog
ta. dvo mhextodvia. H ovvolxn avtidoaon mov
TEORVTTEL OO TS NUOVTIOQAOELS TOV YIVOVTOL
omv dvodo %o v ®aBodo eivou 1 axohovon:

Pb (5) + PbO, (s) + 4H*(ag) > 2Pb* (aq) + 2H:0 (1)

Kartd ) dudoxela g Aettovpyiog g ta ldvto
Tov Pb** mov mapdyovtar aviidpotv pe to. tévro,
SO~ mpoc oteped PbSO4 mov emnddeton oty
%1d0000. Zvvenag 10 HaSO4 notavaloveTon xou 1
TURVOTNTO TV «VYQWDV» TNG WTOTAQIOS UELDIVE-
T atd 1,3 g/mL og Mydtepo and 1,2 g/mL. Tdte
N uraToQion YOELALETOL ETOVOQPOQTLON.

2. Eneég npratagics (oroyxeio Leclanche).

Ou 2owég pmotapieg ovtov Tov TUmov €YouV
eVEUTOTES €QPOOUOYES OV raBnueowvn Co.
Amtotehovvron oo do NAeXTEOdL €% TV OO~
@V TO €vol elval PeTarlnog Yevddpyvpog (Zn)
®oL roTeAEl TNV Avodo (+), eved To AAO elvon
odafdog yoapit (C) fubiougvn oe o «vy| mtd-
oto» NH4Cl , MnO; zat C mov astotehel TV ®d-
0000 (-), dmwg paivetat oto oynuo 1.12.

O avudpdoelg Tov oupfaivovy oto NAEXTEALNL
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(VoL 0ORETA TOMITTAORES RO OYETLCOVTOL UE TNV TOL-
yomToL aro@AETIONS Tov otoryelov. I'evind Sumwg
WTOQOUIE VoL TOURE 6TL 0 Zn oEelddvetan oe Zn**
omoPdAihovtag Nhextodvia Ta omolo TeoohapuPavo-
vraw o6 1o MnO; Tov avdyeton Teog aUnAGTEQES
0EELOMTIRES ROTOOTAOELS TOV UOLyYOLviov.

g alrolnés umotapieg avte yioo NHuCl
yonoworoieiton KOH pewdvovrag €rol ) dud-
Bowon g avédov and to 6Eivo NH4Cl »ou mor-
QATEIVOVTAS UE OUTAV TOV TEOTO T SLAQUELDL AEL-
TOVQYIOS TOVG.

C
ANOAOX (4)
NH,Cl
MiO, Zn (s) > Zn* (aq) + 2¢

e
C vl KAOOAOQX (-)
n

2MnQ; (s) + 2NHY (aq) + 2¢ -
Mn,04 (S) + 2NH; (aq) + H,0 (l)

Zymua 112, Synuatixn mapdoraon Enoov aroryeiov.

1.5.2 HAextolvon

Kotd v nhentodlvuon yonowpuomoteiton nie-
ATORO QEVNOL YL TNV TTQOLYUATOTONOY 0EeLdoat-
VOYOYLROV OVTLOQACEWV LE OXOTTO TNV TTOLQOYWYN
AATOLWV TTEOIOVTWYV. ZTNV TEQITTWON AUTH €)OV-
UE UETATQOTTY NAEUTOLRNG EVEQYELOC OE YNULKY).

Mo mopdderypa, rotd TV NAEXTEOAVON TOV
vepov mapdyetalr Hz o Oz, olugpovo pe v a-
vitdpaon:

avEnon Tov 0.0. %otd 2

+1-2 0 0
2H,0 —- 2H, + O,
L

welmon tov 0.0. ®ord 1

Ou eapuoy€s ™g MAEXTEOAIONG OYUEQOL €-
ATE(VOVTOL O €VOL EVEU PACUOL TNG TTALOOYWYNC.
Av nan glvon Wraitepa axgpr uéBodog, yonot-
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UOTTOLE(TOL OTY Propmnyovia Yo T ToQOYmYN KoL
BV puetdAhov amd ynata ohdtov toug (Al,
Na, zAm. ) , modtwv vhov (NaOH, NaHCOs;,
%A ), O€ ETMPETOMDTHOLOL %.A.TT.

1.5.3 ®ortoygagia

Mo epouoyn Tov avildedoemv 0Egtdoava-
YOYHS CUVAVIOUUE OTNV ALOTEOUCVEY] (PWTOYQO-
@io. Ta films wepLéyxovv wa pmtogvaiodn emi-
QAVELXL ATTOTEAOVUEVY RVQIMGS atd AgBr now d-
Ao ahoyovidia tov apyvpov (AgCl, Agl).

‘Otav og woa tepoyny tov film méoel pwtetvi
axtvoporia, o fowuotyog dEyvEog Tov extibe-
TOL UE OWTO TOV TEOTO OTO PGS EVEQYOTOLEITOL
(AgBr*) uéom evog unyoviopov mov uéyoL onue-
oa dev elval TAMOMS RATOVONTOS, EVA) EREIVOG
mov dev €yl exteOel mapapéver mg AgBr .

2 ovvéyela 1o film tomobetelton oe didAvpa
IOV TEQLEYEL TNV AVOLYMYLRY] OVOT0L VOQOKRLVOVN
[CsH4(OH)2] m omoto avtidpd UGvo e Tov eveQ-
yomomuévo AgBr* avdyovtog tov og HETAAMRO
doyvpo. H 0w oEeddveton xnow diver ®ivovy
[CcH40O:]. H ovvohluny avtidpaon eivou:

2AgBr* TP C6H4(OH)2 - ZAg + CsHsO, + 2HBr

Kotémy agopeiton pe ™ dadiracio g
«otep€monc» 0 AgBr mov dev elyxe enteBel oto
QWS , APRVOVTOS VO POver 1) dtapovic Cehativn
EMAVMD OTNV OTO(0L (VoL ETLOTOMUEVN 1 PWTO-
evatodnm empdvelo. "Etol epgoaviCetor popo
(0 peToAMnOg AEYVEOS 0 AeTTO OLOUEQLOUO €-
YEL YOWUOL NOUQO) EREL OOV €L Yivel Enbeom
OTO MG %KoL AYOWUO EXEVO TO onueto tov film
7ov dev €yeL pwtiotel. Me Tov 19010 0T TOLOd-
YOVTOUL TO. CLOVNTLXAL.

H mpofolj evig apvntirov, o xaoti ue ovd-
Aoyn potogvalodnty empAvELD, ETITOETEL OTO
QmS Vo TEQVA UECA OTTS TOL dLapavy) onuelo Tou
film, wov Gtav eppaviotel ue v OLa dradLraoi-
o dMULOVEYEL EVOL AEVTLXO TOV 0QVNTLXOU ONACL-
oM wa BeTinen pwtoyopio.
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INIEPIAHYH KE®AAAIOY

H avEnon tov aptBuov oEeidmwong evog atduov ovoudietal oEel-
dwom, evad avaywyr] ovoudletol | EAATTWOoN Tov.

O aBudg 0EEIdWONG VA 0TGUOV TEOOOLOPITETOL UE TV XO1jON
ovpfoatirdv wovoveoy (§1.2.3).

Mo nuavtidpoon oEeidmong ouVUIAQ)EL PE ULaL MULOLVTIOQOION
aVOYWYNS, WOTE OUVOMXA Vo ovpfaivel po oEeldoavarymyuxn
avtidpaon.

To pétarlo eivor NAeXTEOBETIRA ROl AVOYOYIRA, EVED TO OLUE-
TaAAC NAEXTOAEVNTIXG %Ol OEELOWTLXA.

Ou avtdpdoelg o&edoavaymyns xmotcovion oe 4 xotnyoQles:
ouvBeong, amooUvieons, aTAS AVILXOTAOTAONS KoL TTOMITTAO-
#NS HOQPYS.

O\ umaroieg, n nhextodlvon, N potoyQopia ®.AJT. glvor ueQL-
%ES EQPAQUOYES TOV OEELOOAVOLYMYIRMDV AVTLOQAOEMV.
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1. A. Ze t StapépeL 1 0 0QLOUOS TS OEEIDMONS CUUPMVA UE TV 1)-
Aextpovint] Bewpio 0rté Tov aEYHS 0QLOUO.

B. Ou mo ®dtm mpotdoelg eivor omotég 1 Adbog;

I) OEewdwunn évoon eival exelivn mov TEQLEYEL ATOUO EVOS
OTOLYE(OV TTOV AVAYETOL RO OTTOPAALEL NAEXTOOVLOL.

IT) Avoayoywrj €veoon eivar exelvn mov TeQLEYEL ATOUO EVOS
OToLE(OV TTOV AVAYETOL KoL OTTOPAALEL NAERTOOVLAL.

IIT) O&edmtnny €vmon eivar exelivn Tov TEQLEYEL ATOUO EVOS
OTOLYELOV TTOV OEELOWVETAL ROl ATOPAMAEL NAEXTOOVLOL.

IV) OEedmtnn évmon eivan exelivy mov TEQLEYEL ATOUO EVOS
OTOLYE(OV TTOV AVAYETOL ROL QVEAVEL TOV CL.0. TOV.

V) Avaywywn €vmon elval exeivn Tov TeQLEYEL ATOUO £VOC
OTOLYELOV TTOV OEELOMVETOL, OTOPAAAEL NAEXTQOVLOL RO
QVEAVEL TOV 0..O. TOV.

I'. Na vmoloylotet 0 0plBuos 0EEIOmONGS OTILS TTLO RATW EVAOOELS
%O TTOAVOTOMHA LOVTOL:

HNO; KMnO;4 K>Cr 2,07
H;PO, MgH, Cr,07”
NO, ClL, PO,*
H,S H>SO; MnOy

A. Tlog avEdvetar  niextoapvnuromro xard Pauling twv
OTOLYEIV OTOV TEQLOAKO TTIVOALRAL

E. KatatdEre ta mo »dtw pérahha og 0eLlpd avEAVOUEVNS NAe-
©TEOOETIATNTOG.
H,, Li, Fe, Cu, Ca, Au.

2. Noa ovurtinomBouvv o o xdtm nuavtdpdoels ogeidmwong 1 a-

vaywyng.

FeO — F6203 SOz - S CuO —> CU2O

AgzO — Ag NH; - N, SO3_2 — SO4_2

Clos — CI CI' > CL Sn** — Sn*’

3. A. Noa ovpumdnomBouv oL 7o #Atw avildQAoELS OTANG avVTLXaTd-

oTaoNg :
Zn + H,SO4 (0poud) — Mg + Zn(NO3), —
Cu + HCl » Hg + H,SO4 (apand) —
Br; + KCl — Br; + KI —

Ag + ZH(NO3)2 - Al + H,SOq4 ((XQOLLG) -
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2T.

Fe + CuSO4 > I, + KCl —»
. No. ovptAinomBouv oL o ®atm ovildQAoeLs OEELOWTIRWYV O-
E€mv ue puétarlo now apgtallo:
Ag + HNO; (0p.) = Ag + HNO; (&) >
Al + H,SOq4 (J‘E.@.) —> Mg + H,SOq4 (J‘E.e.) —>
Cu + HNOs3 (ap.) = Al + HNOs (0p.) —>
Ag + H,SO4 (m.0.) > Zn + HNO; (m) —>
C + H,.SOq4 (nﬁ)) - S + H,SOy4 (J‘IZB) -
S + HNO; (0p.) = P + HNO; (0p.) >
I, + HNO3( .TE.) - P + HNO; (J'IJ) -
. Na ouumtdinemBotv oL o #ATm avTdQAoELS OEELOWTIHMVY O

Mtwv:

KMnOs +H>SOs + NaCl » KMnOs +H,SO4s + HoS —
K>Cr,O7 +H,SO4 + NaBr - K,Cr,O7 +H,SO4 + HoS —
KMnO4 +H,SO4 + SO, — KMnO; +H,SO4 + NH; —

. Tuxrvé nan Bepud HaSO4 avtded pe 30 g oxdvng dvBpoxa.

Noa Boebel 0 dynog twv agplmv mov mapdyoviol os K.Z.

. Moodmta rpduatog Fe-Cu avudpd pe apad HNO;3 omdte

mopdyovrow 6.72 L agpiov (NO) petonuéva oe K.X. “Ion mo-
ootnta amo o (0o npdua xotepydleton pue ddivpo HCI o-
note exhvovron 2.24 L agplov (Hz) petonuéva oe K2 Na
Boebel % avoaroyio TV CLOTATIRMV TOV REARATOGC.

Mua moodmra FeS avidpd pe mepiooeia HCI »ouw to dvoo-
owo a€pLo ov exivetan drafipdleton o dtdhvuo KMnO4 o-
Ewiopévou ne H2SO4 . Metd 10 TEAOG TS avTidQoong oynuat-
tiCovron 16 g nitorvng oxdévng (otovyewono Beto S ). Na Poe-
0el n apynr| moodtta tov FeS.

. [Toleg avtdpdoels yivovion og €va PoATaird otouyelio nolv-

Boov.

B. ITeprypdyte ) aQyn omv omota PaotCeton 1 eupavion o-

OTEOUOVENS PWTOYQOPLOC.



