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Balancing chemical equations 
 
Balance the following equations using the observation method. 
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Balancing Chemical Equations Worksheet 
 

1. _____ H2  + _____ O2 Æ _____ H2O 

2. _____ N2   +_____ H2 Æ_____ NH3  

3. _____ S8 +  _____ O2 Æ  _____ SO3  

4. _____ N2   +   _____ O2  Æ   _____ N2O  

5. _____ HgO Æ  _____ Hg + _____  O2 

6. _____ CO2   +   _____ H2O  Æ  _____ C6H12O6   +  _____  O2  

7. _____ Zn +  _____ HCl Æ  _____ ZnCl2 +  _____ H2 

8. _____ SiCl4   +   _____ H2O  Æ   _____ H4SiO4   +   _____ HCl  

9. _____ Na +  _____ H2O Æ _____ NaOH +  _____ H2 

10. _____ H3PO4  Æ _____ H4P2O7   +  _____  H2O  

11. _____ C10H16 +  _____ Cl2 Æ _____ C +  _____ HCl 

12. _____ CO2   +  _____  NH3  Æ _____ OC(NH2)2   +  _____  H2O  

13. _____ Si2H3   +   _____ O2  Æ _____ SiO2   +   _____ H2O3 

14. _____ Al(OH)3   +   _____ H2SO4  Æ _____ Al2(SO4)3   +  _____  H2O  

15. _____ Fe +  _____ O2 Æ _____ Fe2O3 

16. _____ Fe2(SO4)3   + _____ KOH  Æ _____ K2SO4   +   _____ Fe(OH)3  

17. _____ C7H6O2 +  _____ O2 Æ _____ CO2 +  _____ H2O 

18. _____ H2SO4   +   _____ HI   Æ _____ H2S   +   _____ I2   +   _____ H2O 

19. _____ FeS2 +  _____ O2 Æ _____ Fe2O3 +  _____ SO2 

20. _____ Al   +  _____  FeO   Æ _____ Al2O3   +   _____ Fe 

21. _____ Fe2O3  +  _____ H2  Æ _____ Fe   +   _____ H2O 

22. _____ Na2CO3   +   _____ HCl   Æ _____ NaCl   +   _____ H2O   +   _____ CO2 

23. _____ K   +   _____ Br2  Æ _____ KBr 

24. _____ C7H16   +    _____ O2   Æ _____ CO2    +   _____ H2O 

25. _____ P4   +  _____  O2   Æ _____ P2O5 



26. Dicarbon dihydride + Oxygen Æ Carbon dioxide + Water 

27. Potassium oxide + Water Æ  Potassium hydroxide 

28. Hydrogen peroxide  Æ Water + Oxygen 

29. Aluminum +  Oxygen Æ Aluminum oxide 

30. Sodium peroxide  + Water   Æ Sodium hydroxide + oxygen 

31. Silicon dioxide  +  Hydrogen fluoride Æ Silicon tetrafluoride    +    Water 

32. Carbon + water Æ  Carbon monoxide   +   Hydrogen 

33. Potassium chlorate   Æ Potassium chloride    +   Oxygen 

34. Potassium chlorate  Æ Potassium perchlorate  +  Potassium chloride 

35. Aluminum sulfate + Calcium hydroxide Æ Aluminum hydroxide  + Calcium sulfate 

36. Tetraphosphorus decoxide    +   Water  Æ Hydrogen phosphate 

37. Iron III chloride  +  Ammonium hydroxide Æ Iron III hydroxide  + Ammonium chloride 

38. Antimony   +   Oxygen   Æ Tetrantimony Hexoxide 

39. Tricarbon octahydride  +   Oxygen   Æ Carbon dioxide + water 

40. Dinitrogen pentoxide +   Water   Æ Hydrogen nitrate 

41. Nitrogen trihydride +  Nitrogen monoxide Æ  Nitrogen  +  Water 

42. Aluminum   +  Hydrogen chloride   Æ Aluminum chloride   +   Hydrogen 

43. Phosphorus pentachloride + water  Æ  Hydrogen chloride + Hydrogen phosphate  

44. Magnesium  + Nitrogen Æ   Magnesium nitride 

45. Iron  +  Water Æ   Iron III oxide  + Hydrogen  

46. Sodium hydroxide + Chlorine Æ Sodium chloride + Sodium hypochlorite + water 

47. Lithium oxide  +  Water Æ Lithium hydroxide 

48. Ammonium nitrate Æ  Dinitrogen monoxide  +  water 

49. Lead II nitrate  Æ Lead II oxide  + Nitrogen dioxide + Oxygen 

50. Calcium chlorate Æ Calcium chloride  +   Oxygen 
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Balance the following reactions using the Redox method  
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Redox Equations 
 
Balance the following equations. 
 
 

a. Sn2+(aq)  +  NO3-(aq)  →  Sn4+(aq)  +  NO(g)  (in acid) (8, 3, 2, 3,2,4) 

 

b. MnO4-(aq)  +  NO2-(aq)  →  MnO2(s)  +  NO3-(aq)  (in base) (1, 2, 3, 2, 3, 2) 

 

c. MnO4-  +  Cl-  →  H2O  +  Cl2  +  Mn2+  (16, 2, 10, 4, 5, 2) 

 

d.  Cr2O72-  +  Fe2+  →   Fe3+  +   Cr3+ (14, 1, 3, 3, 1, 7)  

 

e. MnO4- +  Fe2+ →   Fe3+  +  Mn2+ (8, 1, 5, 5, 1, 4) 

 

f.  Mg + HCl → MgCl2 + H2 (1, 2, 1, 1) 

g. Fe +  V2O3 → Fe2O3 +  VO (2, 3, 1, 6) 

h.  KMnO4 +  KNO2 +  H2SO4 →  MnSO4 +  H2O +  KNO3 + K2SO4 (2, 5, 3, 2, 3, 5, 1) 

i.  K2Cr2O7 +  SnCl2 +   HCl →  CrCl3 +  SnCl4 +  KCl +  H2O (1, 3, 14, 2, 3, 2, 7) 

j.   KMnO4 +  NaCl +  H2SO4 →  Cl2 + K2SO4 +  MnSO4 +  H2O +  Na2SO4 (2, 10, 8, 5, 1, 2, 8, 5) 

k.  K2Cr2O7 +  H2O +  S →  SO2 +  KOH +  Cr2O3 -Basic medium (2, 2, 3, 3, 4, 2) 

l.   KClO3 + CO →  KCl +  CO2 (1, 3, 1, 3) 

m.   H2C2O4 +  K2MnO4 →  CO2 +  K2O + Mn2O3 +  H2O (2, 3, 2, 8, 1, 4, 2) 

n.   Mn(NO3) 2 +  NaBiO3 +   HNO3 →  HMnO4 +  Bi(NO3) 3 +  NaNO3 +  H2O (2, 5, 16, 2, 5, 5, 7) 

o.  MnO2 + HCl → MnCl2 + Cl2 + H2O  (1, 4, 1, 1, 2) 

p. H2O + NaI + Br2 → HBr + NaIO3 (3, 1, 3, 6, 1) 

q. H2O + U+4 + MnO4-    → Mn+2   +  UO2+ + H+ (6, 5, 1, 1, 5, 12) 
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Balancing Redox Reactions Worksheet 1 
Balance each redox reaction in acid solution. 
 

Mn 2+  +  BiO3 -  Æ  MnO4 -  +  Bi 3+ 
 

MnO4 - +  S2O3 2- Æ  S4O6 2-  +  Mn 2+ 

 

ClO3 -  +  Cl -   Æ  Cl2  +  ClO2 
 

P   +  Cu 2+   Æ  Cu  +  H2PO4 - 
 

PH3  +  I2 Æ  H3PO2 -  +  I - 
 

NO2  Æ  NO3 -  +  NO  
 
Basic Solutions 
 

MnO4 -  +  C2O4 2-  Æ MnO2  +  CO2 
 

ClO2  Æ  ClO2 -  +  ClO3 - 
 

Cu(NH3)4 2+  +  S2O4 2-Æ  SO3 2- +   Cu  +  NH3 
 

Zn  +  NO3 -   Æ  Zn(OH)4 2-  +  NH3 
 

Al  +  OH -  Æ  AlO2 -  +  H2  
 

Zn  Æ  Zn(OH)4 2-  +  H2 
 
Answers 
Acidic: 

14  H +  +  2  Mn 2+  +  5  BiO3
 -   Æ   2  MnO4 -  +  5  Bi 3+  +  7  H2O 

16  H +  +  2  MnO4 -  +  10  S2O3 2-   Æ   2  Mn 2+  +  8  H2O  +  5  S4O6 2- 

4  H +  +  2  ClO3
 -  +  2  Cl -  Æ   2  ClO2  +  2  H2O  +  Cl2 

8  H2O  +  2  P  +  5  Cu 2+   Æ   2  H2PO4 -  +  12  H +  +  5  Cu) 

4  H2O  +  2  PH3  +  3  I2   Æ   2  H3PO2 -  +  8  H  +  +  6  I - 

H2O  +   3  NO2   Æ   2  NO3 -  +  NO   +  2  H + 
Basic: 

4  H2O  +  2  MnO4 -  +  3  C2O4 2-  Æ   2  MnO2  +  8  OH -  +  6  CO2 

2  OH -  +  2  ClO2   Æ   ClO2
 -  +  ClO3

 -  +  H2O 

Cu(NH3)4 2+ +  S2O4 2- + 4  OH - Æ   Cu  +  4  NH3  +  2  SO3 2- +  2  H2O 

6  H2O  +  NO3
 -  +  7  OH -  +  4  Zn   Æ   NH3  +  4  Zn(OH)4 2- 

2  Al  +  2  H2O  +  2  OH -   Æ   2  AlO2 -  +  3  H2 

2  OH -  +  Zn  +  2  H2O  Æ   Zn(OH)4 2-  +  H2 
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Balancing Redox Reactions Worksheet 2 
Balance each redox reaction in acid solution. 
 
H2O2 +  Cr2O7

2- Æ O2 + Cr3+ 
 
TeO3

2- + N2O4   Æ Te  + NO3
- 

 
ReO4

- +  IO-  Æ IO3
-    + Re 

 
PbO2 +   I2  Æ Pb2+   + IO3

- 
 
As  Æ H2AsO4

-  +  AsH3 
 
 
Balance each redox reaction in basic solution. 
 
O2  +  Cr3+  Æ H2O   + Cr2O7

2-   
 
Te  +  NO3

-  Æ   TeO3
2-   + N2O4    

 
IO3

-  +  Re Æ ReO4
-    + IO-   

 
Pb2+  +  IO3

-  Æ PbO2  + I2   
 
Cr2O7

2-  +  Hg  Æ Hg2+  + Cr3+     
  
 
Answers: 
8H+ + 3H2O2 + Cr2O7

2- Æ   3O2 + 2Cr3+ + 7H2O 
TeO3

2 -  +  2N2O4 +    H2O     Æ Te + 4NO3
- + 2H+ 

4H+ + 4ReO4
- + 7IO- Æ 7IO3

- + 4Re + 2H2O 
8H+ + 5PbO2 + I2 Æ 5Pb2+ + 2IO3

- + 4H2O 
12H2O +  8As  Æ    3H2AsO4

- + 5AsH3  + 3H+ 
 
3O2 +      8OH- +   2Cr3+ Æ   H2O      + 3H2O2      +       Cr2O7

2-   
H2O      +   Te + 4NO3

- Æ TeO3
2- +      2OH- + 2N2O4    

7IO3
- +      4OH-   + 4Re Æ   4ReO4

-   + 7IO- + 2H2O  
8OH-   + 5Pb2+ + 2IO3

- Æ  5PbO2   +    I2   +   4H2O  
7H2O      +   Cr2O7

2-  +    3Hg Æ   3Hg2+   +      14OH-     +   2Cr3+     
 
  
 

Vajira Seneviratne


