CLASS COPY—DO NOT TAKE


Voltaic Cells and Standard Reduction Potentials
Use the table of standard reduction potentials on the back of this assignment to answer the questions below:

1. Using standard reduction potentials, calculate the standard EMF for each of the following reactions:

(a) H2 (g) + I2 (s) → 2H+ (aq) + 2I- (aq)

(b) Ni (s) + 2Ce4+ (aq) → Ni2+ (aq) + 2Ce3+ (aq)

(c) Cr (s) + Au3+ (aq) → 3Cr3+ (aq) + Au (s)
(d) 2Al3+ (aq) + 3Cd (s) → 2Al (s) + 3Cd2+ (aq)
2. A 1M solution of copper (II) nitrate is placed in a beaker with a strip of copper. A 1M solution of tin (II) sulfate is placed in a second beaker with a strip of tin metal. The two beakers are connected by a salt bridge, and the two metal electrodes are linked by wires to a voltmeter.

(a) Write the equation for the overall cell reaction.

(b) Which electrode serves as the anode, and which is the cathode?

(c) Which electrode gains mass and which loses mass as the cell reaction proceeds?

(d) What is the EMF generated by the cell under standard conditions?
3.   (a) For a strong reducing agent, you expect E°red to be positive or negative?

              (b) Are reducing agents found on the left or right side of reduction half-reactions?
4. From each of the following pairs of substances, use reduction tables to choose which is the stronger oxidizing agent:

(a) Cl2(g) or Br2(l)

(b) Ni2+ (aq) or Cd2+(aq)

(c) SO42-(aq) or MnO4-(aq)

(d) H2O2(aq) or O3(g)
Answers:
1. a) +0.53V

b) +1.86V


c) +2.24V


d) -1.26V

2. a) Cu2+ (aq) + Sn (s) → Sn2+ (aq) + Cu (s)

b) anode: tin, cathode: copper

c) copper electrode gains mass, tin electrode loses mass

d) +0.48V

3. a) negative


b) Reducing agents are found on the right side of reduction half reactions because reducing agents are oxidized.

4. a) Cl2 (g)
b) Ni2+ (aq)

c) MnO4- (ag)

d) O3 (g)

Standard Reduction Potentials at 25oC*
	Half Reaction
	E° (V)

	F2(g) + 2 e- → F-(aq)
	+2.87

	O3(g) + 2 H+(aq) + 2 e- → O2(g) + H2O
	+2.07

	Co3+(aq) + e- → Co2+(aq)
	+1.82

	H2O2(aq) + 2 H+(aq) + 2 e- → 2 H2O
	+1.77

	Ce4+(aq) + e- → Ce3+(aq)
	+1.61

	MnO4-(aq) + 8 H+(aq) + 5 e- → Mn2+(aq) + 4 H2O
	+1.51

	Au3+(aq) + 3 e- → Au(s)
	+1.50

	Cl2(g) + 2 e- → 2 Cl-(aq)
	+1.36

	O2(g) + 4 H+(aq) + 4 e- → 2 H2O
	+1.23

	Br2(l) + 2 e- → 2 Br-(aq)
	+1.07

	Hg22+(aq) + 2 e- → 2 Hg(l)
	+0.85

	Ag+(aq) + e- → Ag(s)
	+0.80

	Fe3+(aq) + e- → Fe2+(aq)
	+0.77

	O2(g) + 2 H+(aq) + 2 e- → H2O2(aq)
	+0.68

	MnO4-(aq) + 2 H2O + 3 e- → MnO2(s) + 4 OH-(aq)
	+0.59

	I2(s) + 2 e- → 2 I-(aq)
	+0.53

	Cu2+(aq) + 2 e- → Cu(s)
	+0.34

	SO42-(aq) + 4 H+(aq) + 2 e- → SO2(g) + 2 H2O
	+0.20

	Cu2+(aq) + e- → Cu+(aq)
	+0.13

	Sn4+(aq) + 2 e- → Sn2+(aq)
	+0.13

	2 H+(aq) + 2 e- → H2(g)
	0.00

	Pb2+(aq) + 2 e- → Pb(s)
	-0.13

	Sn2+(aq) + 2 e- → Sn(s)
	-0.14

	Ni2+(aq) + 2 e- → Ni(s)
	-0.25

	Co2+(aq) + 2 e- → Co(s)
	-0.28

	Cd2+(aq) + 2 e- → Cd(s)
	-0.40

	Fe2+(aq) + 2 e- → Fe(s)
	-0.44

	Cr3+(aq) + 3 e- → Cr(s)
	-0.74

	Zn2+(aq) + 2 e- → Zn(s)
	-0.76

	2 H2O + 2 e- → H2(g) + 2 OH-(aq)
	-0.83

	Mn2+(aq) + 2 e- → Mn(s)
	-1.18

	Al3+(aq) + 3 e- → Al(s)
	-1.66

	Be2+(aq) + 2 e- → Be(s)
	-1.85

	Mg2+(aq) + 2 e- → Mg(s)
	-2.37

	Na+(aq) + e- → Na(s)
	-2.71

	Ca2+(aq) + 2 e- → Ca(s)
	-2.87

	Sr2+(aq) + 2 e- → Sr(s)
	-2.89

	Ba2+(aq) + 2 e- → Ba(s)
	-2.90

	K+(aq) + e- → K(s)
	-2.93

	Li+(aq) + e- → Li(s)
	-3.05


*For all half-reactions the concentration is 1M for dissolved species and the pressure is 1 atm for gases. These are standard state values.






