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Balance the following redox reactions (in acidic solution) using the half-reaction method. In

addition, determine whether the reaction is spontaneous as written using the standard reduction
potentials of the half reactions (these are in Appendix D of your book!).

Ag (s) + Au® (aq) — Ag’ (aq) + Au™ (aq)

_2€+ AU (aq) — Au™ (aq) E°Red = - 0.80
[Ag (s) — Ag’(aq) + +€7]2X E®oxa = 1.40
2 Ag (s) + Au* (aq) — 2 Ag* (aqg) + Au™ (aq) E°cen = 0.60 V

/

E°cen > 0 Spontaneous

F2(g) + Cu™ (aq) — F (aq) + Cu*(aq)

26 + Fy(g) — 2F (aq) E°Req = 2.87
[Cu™ (aq) — Cu*(aq) + €] 2X E°oxa = - 0.15
F.(g) + 2Cu™ (aq) — 2F (aq) + 2 Cu* (aq) Econ = 2.72 V

/

E°cen > 0 Spontaneous

Cd (s) + MnO," (ag) — Cd* (aq) + MnO,* (aq)

Cd (s) — Cd* (aq) +-2€ E°oxg = 0.40
[,1/(+Mno41' (agq) — MnO.,* (aq)] 2X E°req = 0.56
Cd (s) + 2MnO," (aq) — Cd* (aq) + 2 MnO,* (aq) E°cen = 0.96 V

/'

E°cen > 0 Spontaneous
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NO;" (aq) + Fe*" (aq) — NO(g) + Fe" (aq)

3%e +4H" +NO;" (aq) — NO(g) + 2H,0 (l) E°Req = 0.96
[ Fe** (aq) — Fe (aq) + +€°] 3X E°oxa = - 0.77

4 H' + NO;" (aq) + 3 Fe** (aq) — NO (g) + 2 H,0 (I) + 3 Fe** (aq) E°cen =0.19V

/'

E°cen > 0 Spontaneous

Ca™ (aq) + H0 (I) — O:(g) + Ca(s)

[2€ + Ca*(aq) > Ca(s)]2X EReq = - 2.87
2H,0(l) > O,(g) + 4H" (aq) +4%¢ E.q = - 1.23

2Ca* (aq) + 2H,0(l) — O;(g) + 4H" (ag) +2 Ca(s) E°cen=-4.10V

/'

E°cen < 0 Non-Spontaneous

Mg (s) + Fe’ (aq) — Fe(s) + Mg** (aq)

[Mg (s) — Mg* (aq) + 2¢ ] 3X E®oxq = 2.37
2X [3€ + Fe* (aq) — Fe(s)] E°Req = - 0.04
3 Mg (s) + 2 Fe* (ag) — 2 Fe (s) + 3 Mg* (aq) E°cen = 2.33V

/

E°cen > 0 Spontaneous
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Cr,0,* (aq) + Co™ (aq) — Co™* (aq) + Cr (aq)

[ Co* (aq) — Co* (aq) +-te ]6X

Eooxd =-1.81
_6e +14 H* (aq) + Cr,0,> (aq) — 2 Cr* (aq) + 7 H,0 (I) E°req = 1.33
14 H* (aq) + Cr,0,* (aq) + 6 Co**(aq) — 6 Co**(aq) +2 Cr** (aq) + 7 H,0 (1) E°cen =-0.48 V

/'

E°cen < 0 Non-Spontaneous

Br; (I) + K(s) — K" (aq) + Br"(aq)

[K(s) — K' (aq) + #€]2X

E°oxd = 2.93
2% +Br,(I) —» 2Br'"(aq) E°Req = 1.09
Br.(l) + 2K (s) —» 2K" (aq) +2Br' (aq) E°cen = 4.02V
E°cen > 0 Spontaneous /
Bi(s) + Ag'" (aq) — Ag(s) + BiO" (aq)
[te + Ag'* (aq) — Ag (s)]3X E°Req = 0.80
H.0 () + Bi(s) — BiO'" (aq) + 2 H" (aq) +3¢ E°oxq = - 0.32
H,O (I) + Bi(s) + 3Ag" (aq) — 3 Ag(s) + BiO' (aq) + 2H* (aq) E°ce; = 0.48V

/

E°cen > 0 Spontaneous



