CHEMISTRY 204
Hour Exam III

Useful Information:

Unless otherwise noted, all solutions referred to on this exam are aqueous solutions at 25°C.
760 torr = 1.00 atm

R =0.08206 Latm/molK = 8.314 J/Kmol

K=°C+273

Na =6.022 x 103

Psomn = Xsolventposolvent Piotal = PA + P = XAPOA + XBPOB

TU=iMRT

AT = iKimsolute
Kf = 1.86 K/m for water

~0.0591

€=¢€° log(Q)

AG° =-nFg°

F = 96,485 coulombs

AT = iKpmgolute

Ky = 0.51 K/m for water

1 Ampere = 1C/s



Table 11.1

Standard Reduction Potentials at 25°C (298 K) for Many Common Half-reactions

Half-reaction €° (V) Half-reaction €° (V)
F, +2e~ — 2F- 2.87 O, + 2H,0 + 4~ — 40H" 0.40
Ag’* +e” — Ag’ 1.99 Cu** + 2¢~ — Cu 0.34
Co’* + e — Co** 1.82 Hg,Cl, + 2e- — 2Hg + 2CI- 0.27
H,0, + 2H™ + 2¢- — 2H,0 1.78 AgCl + e — Ag+ CI- 0.22
Ce** +e- — Ce'* 1.70 SO& + 4H" + 2e- — H,S0; + H,O 0.20
PbO, + 4H* + SO + 2¢~ — PbSO, + 2H,0 1.69 Cu?* + e~ — Cu* 0.16
MnQO,;" + 4H* + 3¢ — MnO; + 2H,0O 1.68 2H" + 2¢- — H; 0.00
[0 +2H™ + 2 — 1053~ + H,O 1.60 Fe’™ + 3¢ — Fe —0.036
MnQO; + 8H* + 5e- — Mn!* + 4H,0 1.51 Pb** + 2¢e- — Pb -0.13
Au’™ + 3e” — Au 1.50 Sn*” + 2e” — Sn -0.14
PbO, + 4H* + 2~ — Pb** + 2H,0 1.46 Ni** + 2¢- — Ni -0.23
Cl, + 2= — 2CI- 1.36 PbSO4 + 2e~ — Pb + SO, —0.35
Cr,02 + 14H™ + 6e~ — 2Cr* + 7H,0 1.33 Cd** + 2 — Cd -0.40
0, + 4H* + 4¢- — 2H,0 1.23 Fe’* + 2¢e- — Fe —0.44
MnQ, + 4H* + 2e- — Mn?* + 2H,0 1.21 Cr’* +e — Cr?* -0.50
I0;- + 6H* + 5S¢~ — 31, + 3H,0 1.20 Cr** + 3¢ — Cr —-0.73
Br, + 2e — 2Br 1.09 Zn** 4+ 2e” — Zn -0.76
VO,* + 2H* + e~ — VO** + H,O 1.00 2H,;0 + 2¢e- — H, + 20H" —-0.83
AuCly~ + 3e” — Au + 4CI- 0.99 Mn?* 4+ 2e- — Mn -1.18
NO;™ + 4H* + 3¢~ — NO + 2H,0 0.96 AP* + 3e- — Al —1.66
ClO; + e= — ClO;~ 0.954 H, + 2¢e- — 2H" -2.23
2Hg* + 2e- — Hg,?* 0.91 Mg2* + 2e- — Mg -2.37
Agt +e — Ag 0.80 La** + 3¢~ — La ~2.37
Hg,?* + 2¢~ — 2Hg 0.80 Na* +e~ — Na -2.71
Fe’* + e~ — Fe?* 0.77 Ca’" +2 — Ca -2.76
0, + 2H* + 2¢- — H,0, 0.68 Ba’* + 2¢e- — Ba -2.90
MnQ; + e — MnOg- 0.56 K +e — K -2.92
I, + 2e — 2I° 0.54 Li"+e” — Ls -3.05

Cu*+e — Cu

0.52




