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Standard Reduction Potentials at 25°C
EO

Reduction Half-Reaction W)
Stronger Fx(g) + 2™ —> 2°F (ag) 2.87 Weaker
oxidizing H,Os(aq) + 2H*(ag) + 2e=  — 2H,0() 1.78 reducing
agent MnO,(aq) + 8 H*(agq) + 5= —> MnZ*(ag) + 4 H,O(l) 151 agent

Clog) + 2e —> 2 Cl(aq) 1.36

Cr,0,%(ag) + 14 H*(ag) + 6 e« —> 2 Cr*(ag) + 7 H,O()) 1.33

Oy(g) + 4H*(ag) + 4 e —> 2 H,O(l) 1323

Bry(l) + 2 —> 2 Br(ag) 1.09

Agtaq) + e —> Ag(s) 0.80

Fe**(ag) + e~ —> Fe®*(aq) 0.77

Ox(g) + 2H*(ag) + 2 ¢~ —> H,O,(ag) 0.70

I(s) + 2e” —> 217(aq) 0.54

Oy(g) + 2HO() + 4e” —> 4 OH(aq) 0.40

Cu®*(aq) + 2e” —> Cu(s) 0.34

Sn**(aq) + 2e” —> Sn**(ag) 0.15

2H*aq) + 2e” — Hy(9) 0

Pb**(aq) + 2e” — Pb(s) -0.13

Ni**(aq) + 2 e~ —> Ni(s) -0.26

Cd?*(aq) + 2e” —> Cd(s) —-0.40

Fe(aq) + 2 e~ —> Fe(s) -0.45

Zn**(ag) + 2 e — Zn(s) -0.76

2H,0() + 2 e —> Hy(g) + 2 OH(aq) -0.83

Al*(aq) + 3 e~ —> Al(s) -1.66
Weaker Mg?*(ag) + 2e” — Mg(s) —2.37 Stronger
oxidizing Na*(aq) + e —> Na(s) -2.71 reducing
agent Li*(aq) + e~ — Li(s) -3.04 agent

Reduction potentials

When a potential is
assigned to a half-reaction,
that half-reaction is
written as a reduction and
the potential is called
standard reduction
potential.

When stoichiometric coefficients are changed in a half-reaction, it
does not affect the standard reduction potential. For example:

22Zn* (aq, IM)+4e — 2Zn(s) E2, =-076V
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Standard Reduction Potentials at 25°C
EO
Reduction Half-Reaction (W)
Stronger Fa(g) + 2e —> 2 F (aq) 2.87 Weaker
oxidizing H;O5(aq) + 2H*(ag) + 2e- —> 2H,0() 1.78 reducing
agent MnO;(ag) + 8 H*(ag) + 5e= —> Mn2*(ag) + 4 HyO() 151 agent
Cly(g) + 2¢e” —> 2 Cl(ag) 1.36
CryO0%(aq) + 14 H*(ag) + 6 e~ —> 2 Cr¥*(ag) + 7 H,0() 1.33
O,(g) + 4H*(aq) + 4e” — 2H,0() 1.23
Bry(l) + 2e” — 2 Br(ag) 1.09
Ag*laq) + e —> Ag(s) 0.80
Fe**(aq) + e —> Fe?*(ag) 0.77
Oy(g) + 2H*(ag) + 2e —> H,;0,(aq) 0.70
L(s) + 2 —> 21 (aq) 0.54
O,(g) + 2H,O() + 4e —> 4 OH(aq) 0.40
Cu’*(aq) + 2e” —> Cu(s) 0.34
Sn**(aq) + 2 e —> Sn?*(aq) 0.15
2H*(ag) + 2" — Hy(g) 0
Pb**(aq) + 2e~ — Pb(s) -0.13
Ni**(ag) + 2 e — Ni(s) -0.26
Cd*(ug) + 2e —> Cd(s) -0.40
Fe?*(aq) + 2 e —> Fe(s) -0.45
A13+(aq) + 3e —> Al(s) -1.66
Mg**(ag) + 2 ¢ —> Mg(s) ~2.37
" Na*(ag) + e~ — Nal(s) -2.71
g : = ; tronger
oxidis Li*(aq) + e —> Li(s) -3.04 educing
agent Li*(aq) + e — Li(s) -3.04 agent

Reducing agents

Lithium, the rest of
alkalis and alkaline
earth metals have a
great tendency to
transfer electrons to
other species.

That means that their
standard reduction
potentials are highly
hegative.
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Oxidizing agents

Dadentine Walf Danctin. ~n
Strong FZ(g) d ZF (flq) i Weaker Fluor‘lne, Chlorlne,
oxidiz: HyOs(aq) + 2H%(ag) + 2e” —> 2 HyO()) 1.78 | reducing
agent MnO; (ag) + 8 H*(ag) + 5¢ —> Mn?*(ag) + 4 HO(]) 1.51 QEEESEE pel" manganClTe,
Chig) + 2e — A CHng) 1.36 i
Cr,0,7(ag) + 14 H*(ag) + 6 e —> 2 Cr¥*(ag) + 7 H,O()) 1.33 d chr'oma’(e.... .ar'e
Os(g) + 4H*(aq) + 4 e — 2 H,O()) 128 s’rr'ong oxudlzmg
Ag*(ag) + e —> Ag(s) 0.80
Fe**(ag) + e —> Fe?*(aq) 0.77 GgenTS 5
Ou(g) + 2H*(ag) + 2 & — H,0,(aq) 0.70
L(s) + 2e —> 2 I (ag) 0.54
Oy(g) + 2H,0() + 4e —> 4 OH(ag) 0.40
Cu®*(aq) + 2 e —> Cu(s) 0.34
Sn**(aq) + 2 e —> Sn?*(aq) 0.15
2H*(ag) + 2 —> Hyg) 0
Pb%*(ag) + 2e” —> Pb(s) -0.13
Ni?*(ag) + 2 & — Ni(s) —026
Cd>(ag) + 2 — Cd(s) ~0.40
Fe?*(aq) + 2 e~ —> Fe(s) -0.45
Zn’*(aq) + 2 e —> Zn(s) -0.76
2H,0() + 2e —> Hy(g) + 2 OH(ag) -0.83
AlP*ag) + 3¢ —> Al(s) -1.66
Weaker Mg?**(aq) + 2 e —> Mg(s) -2.37 Stronget
oxidizing Na*(aq) + e —> Na(s) -271 reducing
agent Li*(aq) + e — Li(s) -3.04 agent
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Standard Reduction Potentials at 25°C

EQ
Reduction Half-Reaction W)
Stronger FQ) + 2e —> 2F (ag) 2.87 Weaker
oxidizing H,O,(aq) + 2H*ag) + 2= —> 2H,0() 1.78 reducing
dacot MnOj(ag) + 8 H*@ag) + 5¢ —> Mn?*(ag) + 4 H,0() 1.51 agent
Chg) + 2e —>2Cl(ag) 1.36
Cr,0/7(ag) + 14 H*(ag) + 6 —> 2 Cr¥*(ag) + 7 H,O() 1.33
Oy(g) + 4H*(ag) + de — 2 H,0() 1.23
Bry(l) + 2 € —> 2 Br(ag) 1.09
Ag*(ag) + e —> Ag(s) 0.80
Fe*(aq) + e —> Fe?*(aq) 0.77
O(g) + 2H*(ag) + 2" —> H,0x(ag) 0.70
L(s) + 2¢e —> 21I(ag) 0.54
Cu*(ag) + 2¢” —> Cu(s) 0.34
Sn**(aq) + 2 e” —> Sn**(aq) 0.15
2 H*(ag) + 2 e —> H,(g) 0
[’bz*’(uq) + 28 —> Pb(s) -0.13
Ni%*(ag) + 2 e — Ni(s) -0.26
Fe?*(aq) + 2 e~ —> Fe(s) -0.45
Zn**(ag) + 2 e —> Zn(s) -0.76
2H,0() + 2 — Hy(g) + 2 OH(aq) -0.83
Al¥*(ag) + 3e — Al(s) =166
Weaker Mg?(ag) + 2 — Mg(s) 28 Stronger
oxidizing Na*(ag) + e — Na(s) -27 reducing
agent Li*(aq) + e —> Li(s) -3.04 agent

Reference half- reaction

The reference half-
reaction is the reduction
of H* (aq) to H, (g) under
standard conditions.

2H (aq,IM)+2e — H, (g, 1atm) E° =

oV
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Reference half- reaction

An electrode designed to produce this half reaction is called a
standard hydrogen electrode (SHE). This way, we can determine the
standard reduction potentials for all the species.

Voltmeter

A
0.76 V
Salt bridge
Zinc = 7
(anode) ? NOs hla $

+
e - Hz(g) (l atm)
(§~‘—:‘_————-_:fI
|l

Standard hydrogen
electrode (cathode)

Zn(s) —>= Zn**(ag) +2 e 2H*(aq) +2 e —> Hy(g)
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