Sci 10 – Unit 2(6.1)

· Types of Chemical Reactions (Notes)

Types of Chemical Reactions – Notes

How are Chemical Reactions Classified?

Chemical reactions can be classified as one of six main types: synthesis, decomposition, single replacement, double replacement, neutralization (acid-base), or combustion.  You can identify each type of reaction by examining the reactants.  This makes it possible to classify a reaction and then predict the identity of the products. 

What is a Synthesis (combustion) Reaction?

In a synthesis (combustion) reaction, tow or more reactants (A and B) combine to produce a single product (AB).




element  +  element  (  compound




     A       +      B        (     AB

(in this example the letters A and B represent elements)




hydrogen +  oxygen  (  water

What is a Decomposition Reaction?

In a decomposition reaction a compound is broken down into smaller compounds or separate elements.  A decomposition reaction is the reverse of a synthesis reaction.



compound           (        element 
+  element



     AB
                (             A       
+      B



calcium chlorate (  calcium chloride 
+   oxygen
What is a Single Replacement Reaction?

In a single replacement reaction, a reactive element (a metal or a non-metal) and a compound react to produce another element and another compound.  In other words, one of the elements in the compound is replaced by another element.  The element that is replaced could be a metal or a non-metal.



Element  +  compound ( element + compound



     A       +       BC      (      B       +     AC  where A is a metal OR


     A       +       BC      (      C       +     BA where A is a non-metal



Aluminum +  lead (II) nitrate ( aluminum nitrate + lead

What is a Double Replacement Reaction?

A double replacement reaction usually involves tow ionic solutions that react to produce two other ionic compounds.  One of the compounds forms a precipitate, which is an insoluble solid that forms from a solution.  The precipitate floats in the solution, then settles and sinks to the bottom.  The other compound may also form a precipitate, or it may remain dissolved in solution.

    Ionic solution  +     ionic solution   (    ionic solution    +    ionic solid

AB(aq)     +      CD(aq)        (        AD(aq)       +      CB(s)

Iron(II) chloride + lithium phosphate ( iron(II) phosphate + lithium chloride

What is a Neutralization (acid-base) Reaction?

When an acid and a base are combined, they will neutralize each other.  In a neutralization (acid-base) reaction, an acid and a base react to form a salt and a water.

Acid     +         base             (          salt            +    water

 HX      +        MOH             (          MX             +    H2O

(X represents a negative ion.  M represents a positive ion)

sulphuric acid + sodium hydroxide ( sodium sulphate   +    water
What is Combustion Reaction?

Combustion is the rapid reaction of a compound or element with oxygen to form an oxide and produce heat.  For example, organic compounds , such as methane, combust with oxygen to form carbon dioxide (the oxide of carbon) and water (the oxide of hydrogen).

Hydrocarbon    + 
oxygen ( carbon dioxide   +   water

CxCy        + 
   O2    ( 
   CO2    
  +    H2O

(the subscripts X and Y represent integers)

    C2H6O3         +       O2    (         CO2

   +    H2O
The summary chart below compares the six types of chemical reactions

	Reaction Type
	Reactants and Products
	Notes on the Reactants

	Synthesis (combustion)
	A + B ( AB
	· Two elements combine

	Decomposition
	AB ( A + B 
	· One reactant only

	Single Replacement

If A is a metal

If A is a non-metal
	A + BC ( B + AC

A + BC ( C + BA
	· One element and one compound

	Double Replacement
	AB + CD ( AD + CB
	· Two compounds react

	Neutralization (acid-base)
	HX + MOH ( MX + H2O
	· Acid plus base

	Combustion
	CXHY + O2 ( CO2 + H2O
	· Organic compound with oxygen
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Types of Chemical Reactions

Directions:  READ pages 256-267 in your text book BC Science 10 (McGraw-Hill Ryerson -2008) and answer the following questions;

1. On a separate piece of paper, provide definitions for the following terms;

Combustion

Decomposition

Double Replacement

Neutralization (acid-base)

Precipitate

Single Replacement

Synthesis

2. On a separate piece of paper, answer the following questions using COMPLETE 

   SENTENCES;
a. In the space provided, complete the table by classifying each of the following reactions as synthesis (S), decomposition (D), single replacement (SR), double replacement (DR), neutralization (N), or combustion  (C).  THEN balance the chemical equation by placing the correct coefficients in the equation.  (8 mks for correct identification of reactions and correct balancing)

	S, D, SR, DR, N or C
	Balanced Equations

	S
	__2_Al + __3_ F2 ( __2_AlF3

	
	____C12H22O11 + ____O2 ( ____CO2 + ____H2O

	
	____CuSO4 + ____Fe ( ____Fe2(SO4)3 + ____Cu

	
	____H3PO4 + ____NH4OH ( ____H2O + ____(NH4)3PO4

	
	____CH3OH + ____O2 ( ____CO2 + ____H2O

	
	____NaF + ____Br2 ( ____NaBr + ____F2

	
	____LiCl + ____Br2 ( ____LiBr + ____Cl2

	
	____HI ( ____H2 + ____I2

	
	____HCl + ____ Al ( ____H2 + ____AlCl3


b. In the space provided, complete the table by classifying each of the following chemical reactions as synthesis (S), decomposition (D), single replacement (SR), double replacement (DR), or neutralization (N).  THEN write a balanced equation for each word equation. (8 mks for correct identification of reactions and correct balancing)

	S, D, SR, DR, N or C
	Balanced Word Equations

	S
	magnesium + sulphur ( magnesium sulphide

Mg  + S ( MgS



	
	potassium hydroxide + sulphuric acid ( water + potassium sulphate



	
	chlorine + potassium iodide ( potassium chloride + iodide



	
	lead(II) oxide ( lead + oxygen



	
	tin(IV) hydroxide + hydrogen bromide ( water + tin(IV) bromide



	
	sodium nitride ( sodium + nitrogen



	
	zinc + nickel(II) nitrate ( zinc nitrate + nickel



	
	calcium hydroxide + phosphoric acid ( water + calcium phosphate


	
	zinc hydroxide + hydrochloric acid ( water + zinc chloride



c. Using In the space provided, complete the table by classifying each of the following chemical reactions as synthesis (S), decomposition (D), single replacement (SR), double replacement (DR), or neutralization (N).  THEN write a balanced equation. (8 mks for correct identification of reactions and correct balancing)

	S, D, SR, DR, N or C
	Balanced Equations

	D
	H2O ( 

2H2O ( 2H2 + O2

	
	H2 + Cl2 (


	
	AgNO3 + Na3PO4 (


	
	P4 + Cl2 (


	
	Sr(OH)2 + H3PO4 (


	
	FeI2 (


	
	CuCl2 + Fe (


	
	C2H5OH + O2 (


	
	Cl2 + KI (



3. In the space provided, 1) Complete the table by classifying each of the following chemical reactions as synthesis (S), decomposition (D), single replacement (SR), double replacement (DR), or neutralization (N).  2) Complete the word equation by predicting the products. 3) Write a balanced equation for each word equation. The first one has been done for you.

You will receive one mark for each correct classification, one mark for correctly predicting each of the products and one mark for correctly writing a balanced equation for each equation, for a total of 24 mks.

	S, D, SR, DR, N or C
	Balanced Equations

	D
	cobalt(II) bromide ( colbalt(II) + bromine
CoBr2 ( Co + Br2

	
	gallium fluoride + cesium (


	
	calcium hydroxide + nitric acid (


	
	copper(II) iodide + bromine (


	
	zinc + iodine (


	
	beryllium chloride (


	
	iron(III) sulphate + calcium hydroxide (


	
	barium chloride + silver nitrate (


	
	sodium + chlorine (



Total: ____ / 55










