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Problem Set Ch.19                          Oxidation-Reduction Reactions                       Key begins on Page 3.

1. Balance the following oxidation-reduction reactions.

a)     (NH4)2Cr2O7                       Cr2O3    +  N2    +    H2O

b)     Pb(NO3)2                      PbO    +    NO2     +     O2

c)     MnO2   +   HCl                   MnCl2   +   H2O   +   Cl2

d)     KMnO4   +   HCl                        KCl   +   MnCl2   +   H2O   +   Cl2

e)    Cu   +   H2SO4                        CuSO4   +   SO2   +   H2O

f)     Cu   +   HNO3                        Cu(NO3)2   +   NH4NO3   +   H2O

g)     Cl2   +   H2SeO3   +   H2O                     H2SeO4   +   HCl

h)     Na3AsO3   +   I2   +   H2O                         Na3AsO4   +   HI

i)     Zn   +   H2SO4                      ZnSO4   +   SO2   +   H2O

j)     H2SO4   +   HBr                      SO2   +   Br2   +   H2O

k)     HClO3                       HClO4   +   ClO2   +   H2O



2. The reactions here are in acidic solution. You may need to use H+ or H+/H2O to balance the equation.

a)     PbS   +   NO3
-1                      Pb+2   +   SO4

-2   +   NO

b)    CuS   +   NO3
-1                       Cu+2   +   S   +   NO

c)     S2O3
-2   +   MnO4

-1                       SO4
-2   +   Mn+2

d)    UO+2   +   Cr2O7
-2                      UO2

+2   +   Cr+3

e)     S2O4
-2   +   H2O                          S2O3

-2   +   HSO3
-1

f)     Zn   +   NO3
-1                       NH4

+1  +   Zn+2   +   H2O

3. The reactions here are in basic solution. You may need to use OH- or OH-/H2O to balance the equation.

a)     As2S3   +   H2O2                       AsO4
-3   +   SO4

-2

b)     Fe(OH)2   +   CrO4
-2                       Fe2O3   +   Cr(OH)4

-1

c)     PbO2   +   Cl-1                      ClO-1   +   Pb(OH)3
-1

d)     Br2                      Br-1   +   BrO3
-1

e)     Zn   +   ClO-1                      Zn(OH)2   +   Cl-1

f)     MnO4
-1   +   H2O2                        MnO2   +   O2    










