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TABLE 4.5

Activity Series of Metals in Aqueous Solution

Vallm‘c Cells

Metal

Oxidation Reaction

Lithium

MO)( 3 SPOMS l‘g AG < o E::ia::lum
Calcium
( C“ Sodium

SPO(\lMO% ‘Q ‘ﬂh&, /VLp‘J t§ bb&c\) l\" Magnesium
Aluminum

Manganese

20(5)4+ G (aq) — 20" (og) + Cu (5) P

(edox f.f?d (Birctr)
Seothy eds on (edox dable

ol(nw (Mnata n‘l\o\ry (I

Irpn
Cebalt
Nickel
Tij
Ldad
]grxhng«'n
Copper

-—
Silver

cxN B s‘)on loneous S —

Platinum

Gold

Li(s) — Li*(aq) + e

K(s) — K*(aq) + e~
Ba(s) — Ba?*(aq) + 2e”
Ca(s) — Ca**(aq) + 2e~
Na(s) — Na*(aq) + e~
Mg(s) — Mg?(aq) + 2¢”
Al(s) — AP*(aq) + 3e
Mn(s) —> Mn**(aq) + 2e”
Zn(s) — Zn**(aq) + 2e~
Cr(s) — Cr*'(aq) + 3e
Fe(s) — Fe?*(aq) + 2e~
Co(s) —> Co?*(aq) + 2e

Ni(s) — Ni?*(aq) + 2~

Ease of oxidation incre:

Sn(s) — Sn**(aq) + 2e

Pb(s) — Pb**(aq) + 2e~
Ha(g)
Cu(s) — Cu?*(aq) + 2e~

> 2H"(aq) + 2e

Ag(s) — Ag'(aq) + e
Hg(l) — Hg*'(aq) + 2e
Pt(s) — Pt**(aq) + 2e

Au(s) —> Au**(aq) + 3e”

4
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TABLE 20.1 Standard Reduction Potentials in Water at 25°C
E°e(V) Reduction Half-Reaction
+2.87 F(g)+2e” — 2F (aq)
+1.51 MnOjy (aq) + 8H*(aq) + 5e- — Mn?*(aq) + 4 H,O(l)
+1.36 Cly(g) + 2e” — 2Cl (aq)
+1.33 Cr,07 (aq) + 14H'(aq) + 6 — 2Cr¥ (aq) + 7 H,0(l)
F1.23 O(8) + 4 H*(aq) + 4 — 2H,0(1)
£1.06 Bry(l) + 2e” — 2Br (aq)
+0.96 NO; (aq) + 4H*(aq) + 3¢~ — NO(g) + 2 H,0(1)
+0.80 Ag'(aq) + e — Ag(s)
+0.77 Fe**(aq) + e~ — Fe?*(aq)
+0.68 0,(8) +2H"(aq) + 2e” — H,0,(aq)
+0.59 MnOy (aq) + 2H,0(l) + 3e” — MnO,(s) + 4 OH (aq)
£0.54 Ip(s) + 2e~ —> 217(aq)
+0.40 0,(g) + 2H,0(l) + 4e~ —> 4 OH (aq)
+0.34 Cu**(aq) + 2e” — Cu(s)
0 [defined] (S{E) 2H"(aq) + 2e” — Hy(g)
-0.28 Ni**(aq) + 2e~ — Ni(s)
—-0.44 Fe?* (aq) + 2e~ — Fe(s)
-0.76 Zn?*(aq) + 2e” — Zn(s)
-0.83 2H,0(I) + 2~ —> Hy(g) + 2 OH(aq)
-1.66 AP*(ag) + 3¢ —> Al(s)
=274 Na*(aq) + e© — Na(s)
-3.05 Li*(aq) + e~ — Li(s)

it SHE ( steoloved Hycliog Etechoote)

- N el -cel Pow.‘als Lislol a5 redie; Pom-ha(s ) beck lalf —rxng ave  reversible )
ofe(;e/wh' o0 whek kalf-cel it s comeedesl do. More 030&(41‘1/& Eted Mmeans avr&al-ef

1‘en0wlc>/ Jor  recluedion

Determining Cell Potentials

positive

From Table 20.1

+0.34

Cu-Zn battery

Cu’*+ 2e-—>Cu Cu?*(aq) + 2~ —> Cu(s)

Cathode

(+0.34) — (—0.76)
+1.10V

al-}
~ cell

Anode

-0.76 Zn**(aq) + 2e” — Zn(s)

Zn—7Zn®t +2e”

More More
positive
Cathode
(reduction)
Efeq(cathode) +0.34
s s
of Een = Efeg(cathode) — Efeg(anode) o
28] )
Arods Efeq(anode) —0.76
(oxidation)
More
negative

[11]
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