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TaApavika atorycia(Boitgika otorysia)

IEPpOpOoTIKES OLOTACELS OTIS
OTTOLES TUPOYETUL AEKTPLKO

peEvLIO HEGM pLog avBopunTng
IMIIKNG ECIOOOCTG




) r ’ , T— e ’
e AmoTterovvTal amno ovo Voltmeter
NUIOTOLYELM, TOV OTOIMV T
NAEKTPOSIL efotepika, .
GUVOLOVTUL NE AYOYO. AV GTOV S
TEALELTOLO napepPinoet
Boitopetpo,  pmopsi  va .

Cathode

neTPNOel | O1POPA HVVAULKOV,
EVO av ovvoedel apmepopeTpo
pnopai‘ va peTtpnlel n évraon o A o
TOV PEVNATOG.
H YEQUPO TPOUNOEVEL KOTIOVTA KOL OVIOVTO
T0 oreAvpoTo. To 10vTo 0VTa, OVIIKOOLGTOVY
OVTO TOV KOTOVAAMVOVTOL 6TO NAEKTPOOLO.
"ETo1 KAEIVEL TO KOUKAOUO, OP0 UTOPEL VO
VITAPYEL KIVI|GT] QOPTLOV ATO TO £VA 6TO GALO
00Y£l0.




nurhafizahzaidipijaja. wordpress.com/notes/ 1-5-analysing-voltaic-cell /
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Avm) n’umpopé OVVANIKOV,
givan  vwevOuovy Y T
oeaymyn avtiopacev

® .
AVOTTTOGOETAL
oLLPopPd  SVVANIKOV
petad TOV  dvo
NAEKTPOOIMV

1) Yréapyer kivnon
e ©6T0 OwWwAvpa
apa ENQavion)
NAEKTPIKOV
PELNATOS GTO
£CMTEPIKO
KUKAORQ

2) Yrapyel kivnon
WOVTOV ot

véQupa aAatog




* Av000G TO NAEKTPOOLO GTO OTOLO YIVETUL 0SEIOMGT),
AveEC@PTNTA A0 TO GVVEUIKO TOV NAEKTPOOIOV Kt
TNV OVGLA TOV OCELOMVETAL

KaBooog




Ta ovo
M) | Cu, nmertoyyEio

oL ®PLLOVTOL
LE OLTTA)
kaOetn

Ypopp

proTEPa ’ ’
YPOOETOL TO VEPOMGHOS aALaYNS
NUIGTOVYEIO pE PAacNG NETOCY

TO KPOTEPO NAEKTPOOIOV KO
dVVOIKO NAEKTPOAVTIKOD
OLOAVOTOS NE OTTAN

YPORp




E@apuoyss I'oAPavikoy ctorysimy
o XT\C pmaTapies

1% gldo0vg (7. OAKOMKES NTATAPLES)
2% €100VG EMOAVOQPOPTILOUEVES NTATAPLES
(.. LTOTOPLES AVTOKIVIITOV)
Mratapieg kavosipov fuel cells (m.y.

apeca otorycio Kavong pedavoing)

o 2NV wpoPieyn TS NAEKTPOYNUIKIS GELPAS TOV GTOLYELOV
* 2g VTOAOYIONOVG OYETIKOVG PE TNV 00006 Kar TN oTadepa
LGOPPOTLAS PLAS OSELO0AVAYOYIKNG AVTIOPAONS




Ytovyeio Daniell

T0 710 KAOGIKO

v/

»XT0 aplmmué PYEL
owdivpa ZnSO, 1 M, oto omoio
vapyer pvhiopévo Ehaocpa Zn
»XT0 O0gCl0 TWOTNHPL, VEAPYEL
owaivpa 1 M CuSQO, oto omoio
Bpiokerar BvOiopévo coppa Cu.
»Xuvdéovpe Ta ehacpata Cu kar
Zn pe PolropeTpo Ko KAEivovpe
NE YEQUPO AALATOS TO KUKAONA.

(-,

L, 1? €,
Zn-metall "/ Cu-metall
Anod (Oxidaﬁon) 7 o Katod (Reduktion)

AN

ZnSO,-16sning

Zn(s) = Zn**(aq) + 2¢° Cu® (aq) + 2e" = Cu (s)

https://commons.wikimedia.org/wiki/File:Daniell-element.png




/> IIpwv Kleloger TO KUKAOMO, GTO

nuietoyelo Tov Zn, £xel anokataotadet
1 wopponia Zny=Zn** + 2e
»Otav 10 KOKAOMO KAglvel,, TO
NAEKTPOVIA KIVOUVTUL ATTO TO NAEKTPOOLO
TOV WYELOUPYVPOV, (YOUNAO SuvvamiKoi),
TPOS TO NAEKTPOOL0 TOV YaAKOV, (VYNLO0).
» Apa ovpeeove pe w™v apymn Le
Chatelier peraxiveital | wooppomia mwpog
o 0eS1d KL 0 ZN dradvETar.
» Ta. avtifeta cvufpatvoov G710
niektpoooe tov Cu, oto omoio Oa
TAPATPNCOVUE va. emkadeTan
KOALOEIONG NETUAMKOS YOAKOS, TOV GTY)
ocvovEyewr emkaferar otov muluéva ©g
KOALOEIONG KOKKIVOT Rala.

o

™

Cu-metal
Katod {Reduktion)

Zn-metall
Anod (Oxidation)

N 2
/Zn"’ O
: %
I/ Ui
InS08sning CuSQ,Hsning

In(s) = 20" (ag) + 26 Cu™(aq) + 26" = Cu s)

https://commons.wikimedia.org/wiki/File:Daniell-
element.png




voltmeter

) ey (e L

salt bridge, ,
NaClag)

"~

’f
r
:
:

1 MZn(NO,),(ag) 1 M Cu(NO,),(aq)

_— 2 —

oxidation half-reaction; reduction half-reaction:
Zn(s) — Zn**(aq) + 2~ Cu®*(aq) + 26— Culs)

Znanode Cucathode

overall reaction: Zn(s) + Cu?*(aq) — Zn?*(aq) + Culs)

(@) (b)

https://chem.libretexts.org/Core/Analytical_Chemistry/Electrochemistry/Basics_of_Electrochemistry/Electrochemical_Cells




Tpomor 6OVOEGNS TOV TOADUETPOV

~ :EvaAdlaccopevo
-, == ! oOVVEYES

https://aIexkaltsas.wordpress.com/2013/04/05/%CE%B4%CE%AF%CE%BF‘)&%M%CE%BF%CF%BZ-
%CF%80%CF%85%CF%81%CE%B9%CF%84%CE%AF%CEY%BF%CF%85-%CF%89%CF%82-
%CF%84%CE%ACY%CF%83%CE%B7-%CE%B1%CE%BD%CE%B1%CF%86%CE%BF%CF%81%CE%AC%CF%82/

. Avtictoon
V: Tdon

A: Peopa




X évo YyaAPaviko otoyysio, GV N £voeidn
ToV PBoAitopeTpov eivor O£TIKN, onuaivel
TS TO NAEKTPOOI0 TOV OLVOEONKE 67TO
0eTIKO GKPOOEKTN €Yl TO UEYUAVTEPO
OAYEPPIKO OVVOULKO

Meza oo
K(37T010 YPOVIKO
OLOGTI|LO TO,
OVVO LKA

S £CLCMVOVTOL KL
faa o= 8} 10 BorTépETPO
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http://electrochemistry.web.auth.gr/cells/index.php/2013-11-04-18-59-58/2013-10-30-10-49-10 lGOp p Onla




H 0gtikn] 01000p0d dVVOUIKOD T
0TTOL0, AVUTTTVGOETUL GTO GTOLYELO
Daniel, ovopaleron
niektpeyeptikn ovvaun (HEA)Tov

YOAPOVIKOV GTOLYELOV.
Yoppoirilerar pe E° kan woyden
TAVTO Y10, TETOL0 GTOLYELO
EOKaO 1] anv >0




H niektpeyepTiKn oOvVOuN HLoS povo
NULOVTLIOPOONG 0LV UTTOPEL VO, peTpn Ot mapa
HLOVO 0ivovTog av0aipeTa 6TO NAEKTPOOLO TOV

vopoyovov qv Tiun E° = 0,00 V
(P=1 atm, T =25°C)

To niekTpo0o10 TOL VOPOYOVOL B ELvaL:
H"+e — 2 Hy,
EGv E° = 0,00 V, t61¢ kar AG%, = 0,00
ko apo G° (HY) = 0,00 kou G° (e)= 0,00




4 N

Standard Potential of Zn/Zn™ Redox Couple (Zn Electrode)

Volmeter Anode E° cel = 0,34V
0
0%y Salt bridge
= \ H; Gas — [
At 1 ATM
In «H, gasat | am f :
'] Salt bridge
I‘ —— Prelectrode 1M Hel 1M CuSO0,
M ZﬂSO‘ | MHC http://butane.chem.uiuc.edu/pshapley/genchem2/c6/1.html
Zinc electrode Hydrogen electrode Pt (s) | H, (1 atm) | H" (1 M) || Ca®™ (1 M) | Cu (s)

https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwWiR4pORIfLXA
hVNzKQKHCci8CJIQjhwIBQ&url=http%3A%2F%2Fslideplayer.com%2Fslide%2F6108049%2F &psig=AOvVaw2 XtoigCx
pOIllyLN9EsUsvW&ust=1512564776442887

Zn (s) | Zo™* (1 M) | | H* (1. M) | H, (1 atm) | Pt (s)

o y




Edectrode Electrode reasiion BN To usrakka

An  Gold ATy B va A f1.4% KOTOTOOO00VTOLl Ue
Az Silver AZ” + ¢ = Ag +0.50 ﬂ(l(ﬂ] Ty
Cu.  Copper Cui* 4 2e” == Ca -~ 10,34 OVOYOYIKN TOVS

H  Hydrogea  H*+c =H | KOvOTNTO GE GELPA,
DL Al Pbe* + 2¢" ek Fb el | 1 ooio ovopaleTan
sn T SH-" * J& == Sa A1+ )\’ y

3 7 G 3 3 NASKTPOY T UIKY)

e Nockel Ni** + ¢~ == Ni U285 , ,;\’;\d
Cd Caadsrsiugn: CH*t « 2" Cd 050 Ga‘lp(l HST(I L
Fe = Isom Fei* + 2¢" = Fe D44 Oco mo ynia
Z 2 't + 2o == 0. 76 ’ 4
=T - & ol BpiokeTan éva
T T atanium Tit o 20" =T 1 .55 .

; A GTOLYEL0 GTOV

Al Adartaniun AV 4 5= A) | &6 .

My AMagnesium Mg"' = Do pa Mg Ay TWVOKO ug Ta
Ne Sodnia o b o et 1 =93 Octika ovvopka
K Poissim Kreo-smK 293 TAV®, TOGO TTL0
Li  Exthoos Li* +c s=Li 305 0CEOMTIKO ELY0L

Q http://www.way?2science.com/wp-content/uploads/2012/02/SERIES.jpg




https://phys.org/news/2014-12-composition-nanoparticles-electrochemistry.html




H niektpeyeptikn ovvaun E ko n ehevBepn
EVEPYELOD, MLOS OVTLOPOONS, GUVOEOVTOL NUE TN
oyéon
AGg = -nFE
0mov:
AGpg: 1 erev0epn evEPYELD TGS OVTIOPAGTG OF

cell

OTTOLOONTTOTE KOTAOTOON
E .0 M avTioTouy NAEKTPEYEPTIKI OVVOUT)
n: 0 gPLONOS NAEKTPOVIOV TU OTTOLO PETUPEPOVTUL
KOTO TNV avVTiOpa.on)

F: n otaBepa Tov Faraday = 96489 coulombs/mol




Hopaosrypa: EppontiCeror cvppo Cu, o€ orgivpo
apyopov, (AG”)

, JAg"(0g) + Culs) = " (ng) « 2agls
U T e

CuMimgl e 2= luls) O
Fondddy

AG = -nFE_, = -2 (mol e-) (96489 C/mol e") (0, 46 J/C)
= -88,77KJ

ApvnTiko TPOCT|LO

@ K apa ow0dpunT |




AG*

V. 5 = _— ;
0 AG" E' K Direction of Reaction

\

\ <0 >0 >1 spontaneousinforward direction
A
4 >0 <0 <1 spontaneousin reverse direction
f\

0 0 1 nonetreaction:system at equilibrium

ECCQ” . RT K
E = ( " )In K

https://chem.libretexts.org/LibreTexts/University_of Missouri/UM%3A_Chem_1320_(Keller)/
20%3A_Electrochemistry/20.5%3A_Gibbs_Energy_and_Redox_Reactions
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INEIPAMATIKO MEPOX




e

Zlca{m-A\mSpumﬂpm Mérpa Ao'q)a}“c;iag
v Avghopa ZnSO, 1M mOOWIS,  YUVTIOV Kol
v Avddopa MgSO, 1M TPOCTATEVTIKAV YVAMAV
v Avddvpa KCI 2 M
v Avgiopa HNO,; SM

v QOELOELS YVAAVES YEQUPES

» EAMdopata perarlov Cu,
Zn, Al, Mg

» HoAvperpo




| HEIPAMATIKH ITOPEIA )

1. Eppantiote to ka0e
nétailo o€ 0la T
OLXAVNATA  EKTOG
07T TO OLAAVNE TTOV
GVTIGTOLYEL GE AVTO.

\




2. Ilpw epPontioere
GTO EMOPEVO
owaivpa TO
nétailo, kabapiote
t0 PuvOilovrag To o¢
HNO; 5 M km
GKOVTILOVTOS TO ME
AOPTL.




3. Iapatypiete TS
TU0v  peraPoric
MOV VPIOTATAL TO
Ka0e pétrardlo xkata
™mv gupantion Tov
c¢ Kabe owivpa,
(tAnv  a@vtov moVL
AVTIGTOLYEL GTO

1010).




4. Koaraypayte o€ mivaka TIC TOPATNPICELS CUS

o Tvg [z
Cu

\
Mg \
Zn \




(-

5. T'epiote ™ Yyvaiavy
véQupa WOV  ©OG
000nke pe owaivpa
KCI 2 M ka k\eiote
T0. aKpa ™G MNE
KOTOOKELVY] mov Oa
KAVETE pe omOnTIKoO
AaPTL.

» IIpocoyqn m 7yvéeupa
ogv mpémer va €YE
KeVA (QUOaALOES




6. Kartaokevdote oTovyElo
Daniell pe dwivpata
Cu?, Zn** ko pg Ta
AVTIGTOLYO NETAALA.

» Eppantiote ocvppara Cu

Kot Zn ote avtictoya
oLaAvpaTd TovG.

» XVVOEoTE T ne
EMTEPIKOVS AYMYOVS KL
TOAVUETPO.

» Klelote 10 KOKAOMO pe
TN Yyvaiwvn yEQupa.




2ovoéote  TO RavpPo

KOA®OW €00 Ko TO B

KOKKIVO £0C

‘/}

INvpilote ™YV £voeln otV

katapétpnon Volt ko 4sto
oM 1a TOV m)vaxmi/ﬁ




7. Koataypawyrte

VOEL

V

™mv




/
| AHOTEAE2ZMATA

1. Xvpminpaecte tov Ilivake pe Ti¢ mapatnpoEls Kol Tao
OTOTEALECPOTA GOG.

- cu* Mg Zn
Cu

Mg
Zn

2. Aoocte ™V Tiun dvvapikov og Volt v omoia Bprikate
7w to otoeio Daniell mov kerackevacatre oto

£PYACTPLO.




| ANAAY2ZH AITOTEAEXZMATOQN

1. Koaratalre pe paon tic mapatypiosis oag 1o péraiio
NE aVEAVONEVT] 0EELOMTIKY GEPQ.

2. Ymohoyiote ™ AGg, M kaOe {evyog perailov —
OLXAVNATOS OV P OTOW|CUTE OTO TEIPANE KO

Byaire wunépuopa‘wécﬂ TNV TN TS, Y& TO AV 1)

avtiopacn oSerooav NG €ivar 1] o avBopunT.

Ka6odog to draivpa
Avodog 10 pérairo
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