
Chemical equations Writing a skeleton equation is an important step
toward using an equation to completely describe a chemical reaction. But, like
word equations, skeleton equations also lack important information about
reactions. Recall from Chapter 3 that the law of conservation of mass states
that in a chemical change, matter is neither created nor destroyed. Chemical
equations must show that matter is conserved during a reaction, and skeleton
equations lack that information.

Look at Figure 10-3. The skeleton equation for the reaction between iron
and chlorine shows that one iron atom and two chlorine atoms react to pro-
duce a substance containing one iron atom and three chlorine atoms. Was a
chlorine atom created in the reaction? Atoms are not created in chemical reac-
tions, and to accurately show what happened, more information is needed.

To accurately represent a chemical reaction by an equation, the equation
must show how the law of conservation of mass is obeyed. In other words,
the equation must show that the number of atoms of each reactant and each
product is equal on both sides of the arrow. Such an equation is called a bal-
anced chemical equation. A chemical equation is a statement that uses chem-
ical formulas to show the identities and relative amounts of the substances
involved in a chemical reaction. It is chemical equations that chemists use
most often to represent chemical reactions.

Balancing Chemical Equations
The balanced equation for the reaction between iron and chlorine, shown
below, reflects the law of conservation of mass.

2Fe(s) ! 3Cl2(g) 0 2FeCl3(s)

To balance an equation, you must find the correct coefficients for the chem-
ical formulas in the skeleton equation. A coefficient in a chemical equation
is the number written in front of a reactant or product. Coefficients are usually
whole numbers, and are usually not written if the value is 1. A coefficient 

Two iron atoms
Six chlorine atoms

Two iron atoms
Six chlorine atoms
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Figure 10-3

The information conveyed by
skeleton equations is limited. In
this case, the skeleton equation
(top) is correct, but it does not
show the exact number of atoms
that actually interact. Refer to
Table C-1 in Appendix C for a
key to atom color conventions.

Cl2(g)

One iron atom
Two chlorine atoms

Fe(s) FeCl3(s)

One iron atom
Three chlorine atoms

!

!

Cl2(g)Cl2(g) 0

0

Go to the Chemistry Interactive
CD-ROM to find additional
resources for this chapter.

   Unit 7: Chemical Equations

Vocabulary

•activity series

•aqueous solution

•chemical equation

•chemical reaction

•coefficient

•combustion reaction

•decomposition (analysis) reaction

•precipitate

•product

•reactant

•single replacement reaction

•solubility 

•synthesis (combination) reaction

Unit Objectives
1.Recognize evidence of a chemical change.
2.Represent chemical reaction using balanced 
chemical equations.
3.Classify chemical reactions
4.Predict products for a chemical reaction

Text References

• Chemical equations (8.1)
• Types of chemical reactions (8.2)
• Activity Series (8.3)
• Compounds in Aqueous Solutions (13.1)

Focus Question:
How does a chemical equation represent a chemical change?


