Balancing Chemical Equations
Remember from Dalton’s theory of the atom:

“Atoms are neither created nor destroyed in any chemical reaction.”

In the equation:

S  +  O2  (  SO3
There are 2 O atoms on the left, but 3 on the right.  We can’t change the actual molecules that take part in the reaction, so we need a different number of each molecule.

Easiset:

S  +  1½ O2  (  SO3
But we can’t have ½ of a molecule of O​2, so we need twice as many of each molecule, to get rid of the fractions:

2 S  +  3 O2  (  2 SO3
This works because there are 2 atoms of S and 6 atoms of O on each side.

How to balance equations:

1. Figure out which elements to balance first, middle, last:

· Save for last: any element by itself

·  Do first: elements that appear in one molecule on each side (if you haven’t already saved them for last).

· In the middle: everything else

2.  Start with one element on the “First” list.  Add coefficients to make it balance.

3.  Pick another element.  (Work your way through the “First,” then “Middle,” then “Last” lists.)  Start with elements that already have at least one coefficient, but still need at least one.
4.  Repeat step #3 until everything is balanced.

Notes:

· Polyatomic ions usually stay together.

·  If you need a fractional number of a molecule, put in the fraction temporarily, then immediately multiply all of your coefficients by the denominator to get rid of the fractions.

Example:

H2SO4 + HI ( H2S + I2 + H2O
1. Make lists:

a. Save for last:
I

b. Do first:
S,O

c. In the middle:
H

2. Balance S & O (order doesn’t matter):

a. Let’s start with S:

1 H2SO4 + HI ( 1 H2S + I2 + H2O

b. Then O:

1 H2SO4 + HI ( 1 H2S + I2 + 4 H2O

3. Balance H:

1 H2SO4 + 8 HI ( 1 H2S + I2 + 4 H2O

4. Balance I:

1 H2SO4 + 8 HI ( 1 H2S + 4 I2 + 4 H2O

For the final answer, leave out any coefficient of 1:

H2SO4 + 8 HI ( H2S + 4 I2 + 4 H2O
