Types of Reactions 

Product Predictions

We will study five types of reactions:

·  Synthesis

· Decomposition

· Single Replacement/Displacement

· Double Replacement/Displacement

·  Combustion

Knowing the type of reaction that is taking place will help you predict products.

You will be allowed to use Writing Chemical Equations reference sheet on all activities for product predicting

Let’s take a look at this reference sheet.

Helpful Hints

Decomposition Reactions 

· A single compound breaks down into its component parts or simpler compounds. 
· Basic form: AX  →   A  +  X 

http://www.dlt.ncssm.edu/TIGER/chem2.htm#stoich
Examples of decomposition reactions: 

1. CaCO3(s)  →     
2. Ca(OH)2(s)  →     

3. Ca(ClO3)2(s)  →    

4. H2SO4  →    

5. Some decomposition reactions are produced by electricity. 

H2O(l)  →    

NaCl(l)  →    

Synthesis/Combination Reactions

· Two or more elements or compounds may combine to form a more complex compound. 
· Basic form: A  +  X  →    AX 

http://www.dlt.ncssm.edu/TIGER/chem2.htm#stoich
Examples of synthesis reactions: 

1. Mg(s)  +  O2(g)  →    

2.  MgO(s)  +   H2O(l)  →    

3. SO2(g)  +  H2O(l)  →     

4. Al2O3  +  CO2  →  

Single Replacement/Displacement Reactions

· Have equal numbers of reactants and products

· Basic form: A  +  BX  →    AX  +  B  
                  or  AX  +  Y  →    AY + X

· A more active element takes the place of another element in a compound and sets the less active one free.  This means that you must always refer to the Activity Series of metals and nonmetals before predicting the products of a single replacement reaction.

To use the Activity Series: If the free element is above the element to be replaced in the compound, then the reaction will occur. If it is below, then no reaction occurs. 

http://www.dlt.ncssm.edu/TIGER/chem2.htm#stoich
Examples
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Let’s write the equation for this reaction!

1. Fe(s)  +  CuSO4(aq)  →    

2. Na(s)  +  H2O(l)  →    

3.   Zn(s)  +  HCl(aq)  →     

3. F2(g)​  +  NaCl(aq)  (
Double Replacement/Displacement Reactions

· occurs between ions in aqueous solution. A reaction will occur when a pair of ions come together to produce at least one of the following: 

1. a precipitate 

2. a gas 

3. water or some other non-ionized substance. 

Basic form:       AX  +  BY  →    AY  +  BX 

http://www.dlt.ncssm.edu/TIGER/chem2.htm#stoich
Examples

1. Formation of a precipitate

Always use the solubility rules to decide whether a product of an ionic reaction is insoluble in water and will thus form a precipitate.

http://www.wiley.com/college/chem/brady184764/resources/ch04/ch4_rsrc_precip_anim.html
NaCl (aq)  +  AgNO3(aq)  (
KCl(aq)  +  NaNO3(aq)  (
2. Formation of a gas
Na2CO3(s)  +  HCl(aq) (
Mg(HCO3)(s)  +  H2SO4(aq)  (
3. Acid-Base Neutralization – Formation of water.

Mg(OH)2(aq)  +  H2SO4(aq)  (
Combustion of Hydrocarbons

When a hydrocarbon is burned with sufficient oxygen supply, the products are always carbon dioxide and water vapor. 

If the supply of oxygen is low or restricted, then carbon monoxide will be produced. This is why it is so dangerous to have an automobile engine running inside a closed garage or to use a charcoal grill indoors. 

· Basic Form 

CxHy  +  O2(g)  →    CO2(g)  +  H2O(g)
Example 

C4H10(g)  +  O2(g)  →    ) 

A more reactive metal will displace (push out), a less reactive metal from a solution of its salt. 


For example, when an iron nail is dipped into copper sulfate solution, some of the iron metal changes into ions and dissolves into the solution. This causes copper ions from the salt solution to change into copper metal, which plates onto the remaining iron nail. 











