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Chemical Reactions

When writing a word equation, we see how 
reactants give us products

iron + oxygen ---> iron(III) oxide

reactants products

Note that the plus sign (+) separates 
chemical formulas on either side of the 
reaction. 



Describing Chemical Reactions

2

Chemical Equations

A chemical equation replaces the words by 
their symbols.  

Fe + O2 ---> Fe2O3

A skeleton equation is a chemical equation 
that does not indicate the relative amounts 
of the reactants and products. 

To add more information to the equation, we 
can indicate the physical states of 
substances by putting a symbol after each 
formula. 

(s) for solid   (l) for liquid    (g) for gas

(aq) for a substance in a aqueous solution (a 
substance disolved in water) 

So, the chemical equation above to show 
how iron rusts now can be given as 

Fe(s) + O2(g) ---> Fe2O3(s)
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In many chemical reactions, a catalyst is 
added to the reaction mixture. A catalyst 
is a substance that speeds up the reaction 
but is not used up in the reaction. 

Where it is neither reactant nor product, it 
gets written above the arrow in the 
chemical reaction. 

Ex: 
H2O2(aq) ---> H2O(l) + O2(g)MnO2

A ---> or ---> above the reaction arrow 
indicates that heat is being supplied to the 
reaction. 

heatΔ
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Balancing Equations 

When we balance a chemical equation, there 
a few guidelines to help along the way.  

Handout Sheet
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Example 1

SnO2   +   H2    -->     Sn    +     H20
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Example 2

C2H6    +    O2    -->    CO2    +   H2O
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Example 3

Ca(NO3)2(aq)   +    KOH(aq) -->    Ca(OH)2(s)   +     KNO3(aq)
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Example 4: 

Carbon dioxide and water react with 
sunlight to give glucose (sugar) and oxygen 
gas. 
• Write a skeleton equation for this 

reaction. 
• Balance the reaction. 
• What kind of reaction is this?  



Describing Chemical Reactions

9

Try questions #1-12 on page 324-329
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	Balancing Equations - 4 Levels of Difficulty



Level 1 - Given the skeleton equation, balance with coefficients (e.g. Sheet 18).

Level 2 - Given the word equation, write the formulas, and then balance (e.g. back of Sheet 18).

Level 3 - Given the reaction (all reactants and products) in sentence form, set up the equation, write the formulas, and then balance (e.g. Sheet 19).

Level 4 - Given only part of the reaction (usually only the reactants), set up the equation, predict the products, and then balance (e.g. Sheet 25).



	Balancing Equations - A Few Guidelines/Suggestions



1.	Work from left to right (balance the atoms/ions as you come to them).

2.	When you change a coefficient to balance one atom/ion in a formula, balance the other atom/ion in that formula next.

3.	If a polyatomic ion stays intact on both sides of the equation, balance it as a single unit.

4.	If the same element appears in more than one reactant, or more than one product, try to leave it to last.

5.	When you are done, double-check to make sure your coefficients are in lowest ratio.



Notes:

1.	When water is a reactant, be sure to write it as HOH, rather than H2O.

e.g.	2Na + H2O  —> Na2O + H2 (WRONG! – this is not what happens)

2Na + 2HOH  —> 2NaOH + H2 (RIGHT!)

2.	When choosing whether to write the formula for water as H2O or HOH, look on the other side of the equation – if the OH ion is there, write as HOH to make it easy to balance the OH’s on both sides.

3.	Whenever a hydrocarbon (CxHy) or carbohydrate (CxHyOz) burns, the products of the combustion are ALWAYS carbon dioxide and water (CO2(g) + H2O(g)).

4.	If states of matter are required (s,l,g,aq), pay attention to the wording of the question, and note the following: water solution is (aq), all ionic compounds are solids (s), unless dissolved in water; for molecular compounds, use your empirical knowledge (e.g. methane is a gas, alcohols are liquids, etc.).
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