Homework - p. 670 #1-8



Half-Cells and Cell Potentials

Electrical Potential

- measure of the cell’s ability to produce an electric current
- measured in volts (V)
- results from a competition for electrons between two half-cells

reduction potential - tendency of a half-reaction to occur
as reduction

cell potential - difference in reduction potentials of the
two half-cells

0 — 10 0
E cell — E red - E oxid







Standard Cell Potential

- measured cell potential in which the ion concentrations in the
half-cells at 1M, any gases are at a pressure of 101 kPa, and the
temperature is 25°C.

- a hydrogen electrode serves as a reference point, and it’s standard
reduction potential is assigned a value of 0.00 V.



Standard Reduction Potentials

- the standard reduction potential for a half-cell can be determined by
using a standard hydrogen electrode and the equation for standard cell
potential

E'cell =+0.76V
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Table 21.2

Reduction Potentials at 25'C with
1M Concentrations of Aqueous Species

Electrode Half-reaction E" V)
L= Ut + e ——=L 306
K 'K K" +8 —K 293
Ba"/Ea Ba'' + 78 —Ba 280
Ca'/Ca cat + e —Ca 247
Na“/Ma Ma* +&8 —*Na n
Mg g Mg + 28— Mg 237
AP AL APY 38— Al 1.66
HyOMH, H, 0 + 28~ — H, + 20H 083
Zn*"/Zn It + e ——2Zn 0.76
Critjcr Cr + 3 — 0O 0.74
Fett Fa Feit + Ja° —=Fa 044
HyOvH, (pH 7) 2H,0 + 28~ — H, + 20H 0.42
Cd®icd o + g —Cd 0.40
FRE0,PD PbSOy + 287 —= Pb + S0 0.36
Co?* /Co Cof* + 28—+ Co 028
NIF* I MF* + 28— NI 025
S’ S0 Sn** + 28 —rSn 0.14
P P P + 38 —*Ph 0.12
Fei' Fa Felt + 38 —=Fa 0.026
H'H, H°+ 28 —*H, 0.000
AgClitg AQCl + 8 —= Ag + € +0.22
Hg,Cl,Hg Hg,Cly + 28 — 2Hp + 2C1 027
Cu'fCu i + 28~ —+Cu +0.34
0,/0H 0, + 2H,0 + 48~ — 40H +0.80
Cu'fCu Cu* +e8 —=Cu +0.52
I I, + 28 —=2I +0.54
Fe' Fat Fal* + g~ —= Fa® +0.77
Hi,*“/Hp Hg®* + 28 —> ZHp +0.78
AgQ°iag Agt +e —=Ap +0.80
OH,0ipH T} | O, + &H* + 4~ — ZH,0 +0.82
Hig**Hp Hg' + I8 —>Hg +0.85
Bry/Er Br, + Ja — 261 .07
0 /H,0 O, + 4H* + 4o~ — ZH,0 H1.22
MR, MmN’ MO, + 4H" + 28 —= MR™ + 2H,0 128
0, jor? Cr0* + 14H* + B2~ — 2Cr*° + TH,0 +1.33
CIAC1 Clz + 28- —= 201 +1.36
PLOPE PbO, + 8H" + 28- —» PO¥" + ZH,0 186
Mno, mant MRO, + BH® + 58 ——= MR + 4H0 +1.51
PDOLPDE0, PbO; + &H" + S04 + 28 ——= PbS0y + IH,D +1.60
FyF F; + 28 —2F 2.7




Writing the Cell Reaction

{Cad .
Fe¥aq + € = Fe¥ug) ECese = 0.77 V
id.
Ni2+ + 2 - . 0 i&
(aq) € < NI(s) E nioe =-0.25V
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Calculating the Standard Cell Potential

Red

Fes+(aq) + e- — Fe2+(aq) ———: EOFe3+ = 0.77 V

Oy

Ni2+(aq) + 2¢ = Ni(s) 4 EONi2+ =-0.25V
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Calculating Standard Cell Potentials

e Ifthe cell potential for a given redox reaction is
positive, then the reaction is spontaneous.

|

 If the cell potential is negative then the reaction 1s
nonspontaneous.
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Homework
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