Redox review questions.                 Chemistry 12.     ANSWERS. 

1. Write reduction and oxidation half equations for the reactions which occur in the following reactions. In each case atom or molecule becomes an ion, while the ion becomes its atom or molecule.

(a)  Zinc is placed in a copper(II) sulfate solution.
                    Zn(s)    +    Cu2+(aq)     →     Zn2+(aq)     +     Cu(s)
(b) Iron is placed in a copper(II) chloride solution.
                     Fe(s)    +    Cu2+(aq)     →     Fe2+(aq)     +     Cu(s)
(c)  Magnesium is placed in a cobalt (III) chloride solution.
                     3 Mg(s)     +    2 Co3+(aq)     →    3 Mg2+(aq)    +   2 Co(s)
(d) Bromine water (solution) and potassium iodide solution are mixed.
                     Br2(aq)     +    2 I-(aq)    →    2 Br-(aq)     +    I2(aq)
(e)  Chlorine water (solution) and sodium bromide solution are mixed.

                     Cl2(aq)     +    2 Br-(aq)    →    2 Cl-(aq)     +   Br2(aq)
2. In the following reactions identify

· The substance being oxidised,

· The substance being reduced,
· The oxidising agent, and

· The reducing agent.

· Also give the OXIDATION NUMBERS of the atoms in d,e and f.

(a)    Fe   +   2 H+    →    Fe2+   +    H2
(b)    S     +   O2        →      SO2
(c)     Fe3+     +     Ce3+     →     Fe2+     +     Ce4+ 

(d)     CuCl2    +     H2       →     Cu      +    2 HCl
         +2,-1             0                 0               +1,-1
(e)      H2S       +     2 O2     →     H2SO4
          +1,-2                 0              +1,+6,-2 
(f)      SO3     +    H2S         →    SO2    +  S  +   H2O
          +6,-2          +1,-2              +4,-2       0       +1,-2
3. Write an equation for a reaction which is NOT a redox reaction, stating why it is not a redox reaction.
Expected answer is either a precipitate reaction like Ag+(aq)   +    Cl-(aq)   →  AgCl(s) or one of the acid or base reactions other than making hydrogen. H+ + OH- → H2O

4. Balance the following equations by using half equations.

(a)    Zn    +   HCl      →     Zn2+    +    H2     +    Cl- 
         Zn    →   Zn2+  +  2e-
       2 HCl   + 2 e-   →    H2    +  2 Cl-
Add together gives    Zn    +   2 HCl      →     Zn2+    +    H2     +    2 Cl-  

(b)     Fe2+    +    H+    +     Cr2O72-     →     Fe3+    +    Cr3+    +     H2O
        ( Fe2+         →     Fe3+    +    e-  )  x 6
Cr2O72-   +  14 H+    +    6 e-    →    2 Cr3+    +    7 H2O
6 Fe2+    +    14 H+    +     Cr2O72-     →   6  Fe3+    +   2 Cr3+    +    7 H2O
5. Balance the half equation for the species changing as follows and identify the change as either oxidation or reduction.  
(a)  MnO4-(aq)   changes to MnO2(s)
MnO4-(aq)    +    4 H+(aq)    +    3 e-       →    MnO2(s)   + 2 H2O(l)    

RIG ~ Reduction.

(b)   VO2-(aq)   changes to V2O5(s)
2 VO2-(aq)    +      H2O(l)           →         V2O5(s)  + 2 H+(aq)   +   4 e-   

OIL ~ Oxidation.
(c)    HNO3 in water changes to NO2(g)
HNO3   + H+(aq)   + e-              →        NO2(g)   +   H2O(l)
RIG ~ Reduction.
(d)    H2C2O4(aq)   changes to CO2(g)  
H2C2O4(aq)                →      2  CO2(g)  + 2 H+(aq)    +  2 e-
OIL ~ Oxidation.

6. Give the nett ionic equation for reaction 5(a) above which could react with any of the other 3 in that last question.

a with b     4 MnO4-(aq)   +   10 H+(aq) +  6 VO2-(aq)  →  4 MnO2(s)   +  3 V2O5(s)  +   5 H2O(l)    

a with d     2 MnO4-(aq)  +  2 H+(aq)  +  3 H2C2O4(aq)  →   2 MnO2(s)   + 6 CO2(g)   +  4 H2O(l) 
( You could ask the students to write out these last two equations under alkaline conditions.)   
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