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The Greeks in 600 BC === Static electricity
Rubbed amber and fur === Attracted straw

Thales of Miletus (623—545BC) —
Greek philosopher who discovered electricity

negative positive

I HATE STATIC ELECTRICITY.

Em“ E &1 Figwis Bewessed

N NECER R N




A 28

Benjamin Franklin in 1752, Philadelphia ~ *"***
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Luigi Galvani (1737-179s)
2 $ & (animal electricity)

\olta coined the term
'‘Galvanism" for a
direct current of
electricity produced
by chemical action.
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Alessandro Volta Pl
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1745 o 1827 SEHTERRRE
\Volta was an Italian physicist, chemist and a pioneer of electrical science.
He built the first battery, Voltaic Pile. In recognition of Volta’s contributions
to electrical science, the unlt of electrlc potentlal IS called the volt
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The first electric battery cell

What if you “stack” them?
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Humphry Davy (1778-1829) o
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Michael Faraday, an English Scientist
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(What Is a battery?)

\ L
iR Y (2 1E) 0 B A A ﬁwﬁﬁ’w 2 i

Battery is a chemical device that stores electrical energy in the form
of chemicals and by means of electrochemical reaction, it converts the
stored chemical energy into direct current (DC) electric energy.

Alessandro \olta invented the first battery in 1800. The
electrochemical reaction in a battery involves transfer of
electrons from one material to another (called electrodes)
through an electric current.
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(Galvanic Cell or Voltaic Cell)
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- . ¥ i*:® R F & (redox reaction)
§ i* & & (oxidation) : £ & § +
i & & & (reduction) : E#F £ F

F§ILRRFBARIEBF R
R pEEL > §F CRFIEF
mBR G BRBAL T IHRT O

A

N

LN

© 8




-—
——

TP ERAXNRIE-2

T 3 2

117 § R E R
&= T m%i%ﬁ-~;'“§‘é”,ﬁ
- BB FF & (AE” > 0)

% #&(anode)—% 4 § * X K & >
ok 38X

& (cathode)—8 2 B R EF B
’J\*ﬁl_ﬂ;ﬁo

BEREERANT




snERApE-3 B

BEREERANT

s
e (e $8
1

@wr%%w ETI3R A
el P RV S lé
L F R PFIE 33

%

10



cnggipma

T . R # R 1 electromotive force (emf)
or cell potential (E_,)
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Li>Rb>K=Cs>Ba>Sr>Ca>Na>
Mg>Al>Mn>Zn>Cr> Fe> Co >
Ni >Sn>Pb>H,>Cu>1 >Fe* >
Hg>Ag>Br >Cl >Pt>Au>F
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?_./'5 (Concentration Cell) J
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B F g 2H,0 +2e + 2K* - H, + 2KOH

2F & - 2H,0(1) + 21 (aq) + 2K*(aq) - H,(9) + 2KOH(aq) + 1,(aq)
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Standard Reduction Potentials at 25°C (298 K) for Many Common Half-reactions I vt
Half-reaction €° (V) Half-reaction €° (V)
F; + 2e~ — 2F- 2.87 0, + 2H,0 + 4e~ — 40H" 0.40
Ag’t + e~ — Ag' 1.99 Cu?* + 2¢~ — Cu 0.34
Cot + e~ — Co?* 1.82 Hg,Cl, + 2e~ — 2Hg + 2CI- 0.27
H,0, + 2H* + 2¢~ — 2H,0 1.78 AgCl + e= — Ag + Cl- 0.22
Cett + e~ — Ce¥* 1.70 S04~ + 4H* + 2e~ — H,SO; + H,0O 0.20
PbO; + 4H* + SO4*~ + 2e~ — PbSO; + 2H,0 1.69 Cu’* +e” — Cu” 0.16
MnO,~ + 4H* + 3¢~ — MnO, + 2H,0 1.68 2H* + 2¢~ — H, 0.00
10,- + 2H* + 2e- — 104~ + H,0 1.60 Fe3* + 3e- — Fe ~0.036
MnO;~ + 8H* + 5e- — Mn?* + 4H,0 1.51 Pb2* + 2e~ — Pb -0.13
Au't + 3e” — Au 1.50 Sn?* + 2e~ — Sn -0.14
PbO, + 4H* + 2¢- — Pb** + 2H,0 1.46 Ni2* + 2e~ — Ni -0.23
Cly, + 2e — 2CI~ 1.36 PbSO, + 2¢~ — Pb + SO~ -0.35
Cr,07" + 14H* + 6e~ — 2Cr** + 7H,O 1.33 Cd** +2e~ — Cd -0.40
O, + 4H* + 4~ — 2H,0 1.23 Fe2* + 2¢~ — Fe -0.44
MnO, + 4H* + 2~ — Mn?* + 2H,0 1.21 Cr’* + e~ — Cr?t -0.50
I0;~ + 6H* + S5e™ — %lg + 3H,0 1.20 Cr’* + 3¢~ — Cr -0.73
Br, + 2e- — 2Br- 1.09 Zn*t + 2e- — Zn -0.76
VO,* + 2H* + e~ — VO’* + H,0 1.00 2H,O + 2e~ — H, + 20H" -0.83
AuCly™ + 3e~ — Au + 4CI 0.99 Mn?* 4+ 2e~ — Mn -1.18
NO;™ + 4H* + 3e~ — NO + 2H,0 0.96 APt + 3e — Al —1.66
ClO; + e — ClO;~ 0.954 H; + 2e- — 2H~ -2.23
2Hg2* + 2e~ — Hg,2* 0.91 Mg2* + 2~ — Mg ~2.37
Agt +e” — Ag 0.80 La** + 3¢~ — La —-2.37
Hg,>* + 2e- — 2Hg 0.80 Na* +e” — Na -2.71
Fe’t + e~ — Fe* 0.77 Ca’* +2e~ — Ca -2.76
0, + 2H* + 2¢- — H,0, 0.68 Ba’* + 2¢e~ — Ba -2.90
MnO,~ + e~ — MnO,2- 0.56 Kt+e — K -2.92
I + 2 — 21 0.54 Lif+e” — Li -3.05

Cuf+e” — Cu 0.52 22
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