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  Balancing Equations
PhET Simulator
Background Information:
     A chemical equation is shorthand way of expressing what is happening in a chemical reaction.  The Law of Conservation of Matter states that matter cannot be created nor destroyed. This holds true for chemical equations.  It means that the number of atoms of an element must be equal on both sides of an equation.  In other words, the equation must be balanced.

     In balancing equations, you CANNOT CHANGE SUBSCRIPTS!  If you change a subscript, you change the identity of the substance.  For example CO isn’t the same as CO2.  So you may be thinking, how do you balance the equation if you can’t change the subscripts?  You add numbers called COEFFICIENTS.  Sound familiar?  Heard that term in math before?  You are right!  A coefficient is added in front of a compound, and it distributes to all the elements in the compound.
Ex: 2H20 
= 2 x 2 H = 4 H 

  2 x 1 O = 2 O
Let’s try one!



 Al + O2 ( Al203
Step 1:  Is it balanced?


Al=1
     
Al=2







O=2
     
O=3




NO!
Step 2:  Find least common multiple (LCM).

LCM for O’s 2 & 3 is 6.
Step 3:  Add coefficients and check to see if it is balanced.

Al + 3O2 ( 2Al2O3






Al=1
      
Al=2x2=4





  

O=3x2=6     
O=2x3=6

NO!  O is balanced, but still need to balance Al.
Step 4:  Repeat steps 2 & 3 for Al.

Step 2:  LCM for Al’s 1 & 4 is 4.

Step 3:  4Al + 3O2 ( 2Al2O3

Al=4x1=4   
Al=2x2=4


O=3x2=6   
O=2x3=6

BALANCED!

4Al + 3O2 ( 2Al2O3
Procedure:

In this activity you and your partner will be using a simulator to visually depict the balancing of reactants and products in a chemical reaction.  To access the simulator, go to the following webpage:  http://phet.colorado.edu/en/simulation/balancing-chemical-equations Click the “Run Now” button and follow the instructions below.

1.  Use the simulation to adjust the coefficients via the drop down boxes to balance the following equation.  Select the balance scales and bar charts options at the bottom of your screen to help.  Fill in the proper coefficients when you are successful (yellow smiley face).

____ N2 + ____ H2 ( ____ NH3
2.  Draw the particle view of the balanced equation as shown in the simulation.



3.  Describe the purpose of the balance scales and bar charts in the simulation.

4.  In order for a chemical equation to be properly balanced, what must be true? Why must equations be balanced?
5.  Balance the other two examples.

Separation of water:

___ H2O ( ___ H2 + ___ O2
Combustion of methane:
___ CH4 + ___ O2 ( ___ CO2 + ___ H2O

6.  The number placed in front of a formula is called a coefficient.  The small number within a chemical formula is called a subscript.  Why do we adjust coefficients when balancing chemical equations and not subscripts?

GAME:
Try Level 1 of the game.  When you’re finished show your teacher your score and then record it in the space below.
Level 1


/ 10
Once your teacher has checked your score, continue onto the balancing equations worksheet provided.

Balancing Equations Practice Worksheet

Helpful tips when balancing:

1. Balance polyatomic ions as a single unit.  For instance, balance the number of nitrates on the reactant side with the nitrates on the product side, instead of balancing the nitrogens and oxygens individually. 

2. If water is a product, rewrite H2O as H(OH), then balance the hydrogen and hydroxides individually.

3. If you have a combustion reaction (#3 below), balance the carbons first, then the hydrogens, and the oxygens last. 
1)
___ NaNO3 + ___ PbO ( ___ Pb(NO3)2 + ___ Na2O

2)
___ AgI + ___ Fe2(CO3)3 ( ___ FeI3 + ___ Ag2CO​3
3)
___ C3H​8 + ___ O2 ( ___ CO2 + ___ H2O

4)
___ ZnSO4 + ___ Li2CO3 ( ___ ZnCO3 + ___ Li2SO4
5)
___ Mn(NO2)2 + ___ BeCl2 ( ___ Be(NO2)2 + ___ MnCl2
6)
___ AgBr + ___ GaPO4 ( ___ Ag3PO4 + ___ GaBr3
7)
___ H2SO4 + ___ B(OH)3 ( __ B2(SO4)3 + ___ H2O

8)
___ Fe + ___ AgNO3 ( ___ Fe(NO3)2 + ___ Ag

9)
____ AlBr3 + ____ K ( ____ KBr + ____ Al
10)
____ P4 + ____ Br2 ( ____ PBr3
11)
____ LiCl + ____ Br2 ( ____ LiBr + ____ Cl2
12)
____ PbBr2 + ____ HCl ( ____ HBr + ____ PbCl2
13)
____ CoBr3 + ____ CaSO4 ( ____ CaBr2 + ____ Co2(SO4)3
14)
____ Mn + ____ HI ( ____ H2 + ____ MnI3
15)
____ AgNO3 + ____ Li ( ____ LiNO3 + ____ Ag
