Name: _____________________________Period:_________Date:__________________
Reactions in Aqueous Solutions: Redox Reactions

Balance the following REDOX reactions that occur in acidic solution.

1.  Zn (s) + HCl (aq) (  Zn2+ (aq) + H2 (g) + Cl- (g)

Balance using half reaction method:

Oxidation Half Reaction:

Zn (s) ( Zn2+ (aq)
Reduction Half Reaction:

2HCl (aq) (  H2 (g) + 2Cl- (g)
Combined Reaction:

Zn (s) + 2HCl (aq) (  Zn2+ (aq) + H2 (g) +2 Cl- (g)

2.  As2O3 (s) + NO3- (aq) ( H3AsO4 (aq) + NO (g)
Balance using half reaction method:

Oxidation Half Reaction:

 [ 5H2O + 3As2O3 (s)  ( 2H3AsO4 (aq) + 4H+ + 4e- ] x 3

Reduction Half Reaction:

[ 3e- + 4H+ + NO3- (aq) ( NO (g) + 2H2O ] x4
Combined Reaction:

15H2O + 3As2O3 (s)  +12e- + 16H+ + 4 NO3- (aq) ( 4NO (g) + 8H2O + 6H3AsO4 (aq) + 12H+ + 12e- 
Simplified Reaction
7H2O + 3As2O3 (s)  +12e- + 4H+ + 4 NO3- (aq) ( 4NO (g) + 6H3AsO4 (aq) 

3.  CH3OH (aq) + Cr2O72- (aq) ( CH2O (aq) + Cr3+ (aq)

Balance using half reaction method:

Oxidation Half Reaction:

[CH3OH ( CH2O + 2H+ + 2e-] x 3

Reduction Half Reaction:

[6e- + 14H+ + Cr2O72- ( 2Cr3+ + 7H2O] x 1
Combined Reaction:

3CH3OH + 6e- + 14H+ + Cr2O72- ( 3CH2O + 6H+ + 6e- + 2Cr3+ + 7H2O

Simplified Reaction

3CH3OH + 8H+ + Cr2O72- ( 3CH2O + 2Cr3+ + 7H2O
Balance the following REDOX reactions that occur in basic solution

4.  Al (s) + MnO4- (aq) ( MnO2 (s) + Al(OH)4-
Balance using half reaction method:

Oxidation Half Reaction:

Al + 4H2O ( Al(OH)4- + 4H+ + 3e-

Reduction Half Reaction:

MnO4- + 4H+ + 3e- ( MnO2 + 2H2O

Combined Reaction:

Al + 4H2O + MnO4- + 4H+ + 3e- ( Al(OH)4- + 4H+ + 3e- + MnO2 + 2H2O
Simplified Reaction:

Al + 2H2O + MnO4- ( Al(OH)4- + MnO2 
5. Cl2 (g) (  Cl- (aq)  + OCl- (aq) 

Balance using half reaction method:

Oxidation Half Reaction:

Cl2 + 2H2O ( 2OCl- + 4H+ + 2e-
Reduction Half Reaction:

Cl2 + 2e- ( 2Cl-
Combined Reaction:

2Cl2 + 2H2O + 2e- ( 2OCl- + 4H+ + 2e- +2Cl-

(Cancel identical species, add OH- to both sides)
2Cl2 + 2H2O + 4OH- ( 2OCl- + 4H+ + 2Cl- + 4OH-  
(Form water on the side containing H+ and OH-)
2Cl2 + 2H2O + 4OH- ( 2OCl- + 4H2O + 2Cl-
(Eliminate number of H2O appearing on both sides)
2Cl2 + 4OH-( 2OCl- + 2H2O + 2Cl-
Simplified Reaction:

Cl2 + 2OH- ( OCl- + H2O + Cl-
