SNC 2D1

The Law of Conservation of Mass

Car engines produce energy through the combustion (burning) of gasoline.    Although the only visible reactant (gasoline) disappears, no mass is created or destroyed in this chemical reaction.  Scientists have determined that the gasoline and oxygen that was burned produced an equal mass of water vapour and carbon dioxide released:

gasoline (g) + oxygen (g)  


carbon dioxide (g) + water (g) 



      mass of reactants 

=
         mass of products



This property holds true for all chemical reactions and is called The Law of Conservation of Mass.   A scientific law is a statement that summarizes the conclusions of many experiments or describes a pattern of nature.


Balancing Chemical Equations
Based on the Law of Conservation of Mass, the mass of the reactants must equal the mass of the products.     This means that we must have the same number and type of each atom on the reactant side and product side.    Does the combustion of a simple fuel like methane obey this law?
Word Equation: 
methane  +  oxygen  
 
carbon dioxide  +  water

Skeleton Equation:      CH4     +      O2 


    CO2     +       H2O

To solve this dilemma, we can balance the chemical equation by adjusting the number (but not the type) of molecules involved.  Numbers placed in front of a compound are called coefficients.
Balanced Chemical Equation:


  ___ CH4     +    ___  O2 


___  CO2     +    ___ H2O
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	Products
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Example 1:
Word equation:
nitrogen gas   +    hydrogen gas 


 ammonia

Balanced 

Chemical Equation
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	Products

	
	
	

	
	
	

	
	
	


Example 2:
Word equation:    
calcium +  water 

calcium hydroxide + hydrogen 
Balanced 
Chemical Equation:

	
	Reactants
	Products

	
	
	

	
	
	

	
	
	


Tips on Balancing Equations:
· You can only correctly balance an equation if your chemical formulas are correct!

· We can never change the chemical formula, we can only add coefficients on front of the chemical formula.
· Balance compounds first, elements last.

· Balance hydrogen and oxygen last since they often appear in more than one substance,

· If a polyatomic ions stays together (i.e. it is in the reactants and products), it can be balanced as a single unit. 

· When finished, double check by counting the atoms again.

Balancing Practice Problems:
1. Write a word equation, skeleton equation and balanced chemical equation for each reaction:

a) A piece of solid magnesium reacts with oxygen gas to produce magnesium oxide.

b)  When heated, potassium chlorate crystals break down to form solid potassium chloride and oxygen gas.

c) Hydrogen gas and oxygen gas combine to form water.

2. Rewrite the equations and balance them.

a)  Li (s)  +  Br2 (l)  

LiBr (s)
b)  Na3N (s)   +   F2 (g)

NaF (s)   +  N2 (g)
c)  K (s)   +  H2O (l) 

KOH (aq)   +  H2 (g)
d)  Al (s)   +  CuO (s)

Al2O3 (s)  +  Cu (s)
e)  Ba (s)   +   O2 (g)

BaO (s)
f)  Al (s)  + O2 (g)
 

Al2O3 (s)
g) H2O (l)   +   CO2 (g)  

H2CO3 (aq)   
3.  Balance these equations.  (Hint: use tip #5 above)
a)  CaCl2 (aq)  +  AgNO3 (aq)

Ca(NO3)2 (aq)   +   AgCl (s)
b)  HCl (aq)   +   Ca(OH)2 (s)

CaCl2 (aq)   +   H2O (l)  

c)  Mg(OH)2 (aq)  +   H3PO4  (aq)
  
Mg3(PO4)2 (s)   +    H2O (l)
d)  (NH4)2SO4 (aq)  +  AlCl3 (aq)   

Al2(SO4)3 (s)   +   NH4Cl (aq)
e)  NaOH (aq)  +  Pb(NO3)2 (aq)
  
  Pb(OH)2 (aq)   +   NaNO3 (aq)
The Law of Conservation of Mass


In a chemical reaction, the total mass of the reactants is equal to the total mass of the products.








