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Student Instruction Sheet

Types of Chemical Reactions and Balancing Equations

Suggested time:
1.5 Hour

	What’s important in this lesson:

· To review the types of chemical reactions.
· To review the various methods used to represent chemical reactions (word equations, skeletal and balanced chemical equations).
· To practice balancing equations and recognizing types of reactions.
· To review the factors that affect rates of reactions.




	Complete these steps:

1. Complete the Diagnostic/Introductory Activity.  Get this checked as being completed on your Course Checklist.
2. Get the textbook, Science 9 Concepts and Connections and use it to start the student handout.  If you are having difficulty with a section, note this in the section below:  Questions for Teacher and move on to the next activity in your student handout.
3. Once the student handout is complete check your answers or your teacher will check the answers with the Answer Key.  Get this checked as being completed on your Course Checklist.
4. Do the assessment activity.  Make sure you have about 10 - 15 minutes to complete the test and give this to your teacher.  After your teacher has checked the assessment make sure to check it off as being completed on your Course Checklist.



	Hand-in the following to your teacher:

1. Assessment Activity.




	Questions for the teacher:




Answer the following questions.

a. What happens to matter in chemical changes?

b. How can we represent chemical reactions?

c. Write your own word equation to describe making a peanut butter sandwich.

Types of Chemical Reactions and Balancing Equations

Chemical reactions are all around you.  They occur in your body constantly (especially in digestion).  They are used to make everything from plastics to clothing and power many machines like the engines in cars.  In order to really understand what chemicals do when they react (or combine together), you need to look at the different types of chemical reactions.

TYPES OF CHEMICAL REACTIONS

Use pg. 86-87 of text to help fill in the blanks.

By knowing what type of reaction occurs, one can predict what products will be formed.
Review:  An example of a chemical reaction is as follow:
A
+
B
(
C
+
D

Reactants
Products

The __________ A and B will combine in some way to form different chemicals, C and D, which are the ____________.  Reactions are summarized in ___________________.

These equations are written using the names of chemicals.  The reactants, or starting materials, go on the left hand side.  They are separated by plus signs (+), meaning “reacts with”.  An arrow (() separates the reactants from the products and means “produces”.  The products are on the right hand side and are separated by a plus sign.

Reactant 1 + Reactant 2 ( Product 1 + Product 2

Ex.  1:  Cake mix + eggs +oil + milk ( cake

Ex.  2:  Hydrogen + Oxygen ( Water

TYPES OF REACTIONS

1. SYNTHESIS REACTIONS
These occur when atoms are joined together to form a ____________, or elements are joined together to form a ____________.

General Formula:
A
+
B
(
AB

Example:
Sodium + Bromine ( Sodium Bromide

2. DECOMPOSITION REACTIONS
These reactions are the __________ of synthesis reactions.  They involve a compound breaking down into elements.

General Formula:
AB
(
A
+
B

Example:
Lithium fluoride ( Lithium + Fluorine

3. SINGLE DISPLACEMENT REACTIONS

In these reactions an element AND a compound react in such a way that the element will displace one atom in the compound.  Another way to think about it is when a couple is dancing and another man cuts in.

General Formula: 
A
+
BC
(
AC
+
B

Example: 
Lithium + Sodium chloride ( Lithium chloride + Sodium

Li
NaCl
LiCl
Na

4. DOUBLE DISPLACEMENT REACTIONS

In this reaction, two compounds are involved.  The two compounds switch partners, just like 2 dancing couples can switch partners.

General Formula:
AB
+
CD
(
AD
+
CB

Example:

Sodium chloride + Lithium fluoride ( Sodium fluoride + Lithium chloride


NaCl
LiF
NaF
LiCl

5. COMBUSTION

Simply put, combustion refers to things 


 or exploding.

Combustion involves a chemical substance 



 in the presence of oxygen.

General Formula:
A
+
O2
(oxygen) ( AO

Example:
Magnesium + Oxygen ( Magnesium oxide

This reaction is essential in powering cars.  Gasoline burns in the following 

reaction:

Gasoline + 


 ( 


+ 



Both of the products are released through the exhaust system of the car.

i)
Determine the type of reactions that are occurring in the following word 

equations.

a)
Sodium + oxygen ( sodium oxide

b)
Barium chloride + magnesium sulfate ( barium sulfate + magnesium chloride

c)
Mercury II oxide ( Mercury + oxygen

d)
glucose + oxygen ( carbon dioxide + water

e)
iron metal + copper(II) sulfate (iron(II) sulfate + copper metal

f)
zinc metal + oxygen gas ( zinc oxide

ii)
Write the word equations for each of the following chemical reactions and then determine the type of reaction:

a)
Phosphorus and oxygen gas when chemically combined will make phosphorus oxide.

b)
When rubbing alcohol burns in oxygen, carbon dioxide, water are produced.

c)
When dissolved copper reacts with hydrochloric acid, copper (I) chloride and 

hydrogen gas are produced.

d)
When dissolved beryllium chloride reacts with dissolved silver nitrate, beryllium 

nitrate and silver chloride powder are made.

e)
Hydrogen peroxide will breakdown to form water and oxygen.

BALANCING CHEMICAL EQUATIONS

Use pg. 90-91 of the text to fill in the blanks.

SKELETAL EQUATIONS

These differ from word equations since they give the chemical formulas not the names for all reactants and product.  Consider the following reaction:

H2 +O2 ( H2O

This gives a summary of the reaction, in symbolic form.

Number of atoms of each element on left and right hand side.

	Hydrogen – 2

Oxygen – 2
	Hydrogen – 2

Oxygen – 1


The oxygen atoms are not the same on the left and right hand sides.  This is alright for a skeletal equation, but is not the way that chemists would leave it.  Instead the equation would be balanced, since it is known that in any chemical reaction, there cannot be a gain or loss of mass or number of each type of atom.  Just imagine trying to bake a cake without knowing how much mix, egg, oil and milk to add.  If too much milk is added  it will not bake right and perhaps will resemble batter.  If too little milk is put in the batter will be very dry and crumbly.  The same is true in a chemical reaction that occurs in the lab.

STEPS FOR BALANCING CHEMICAL EQUATIONS

In chemistry the arrow in a chemical reaction represents an equal sign (=).  The number of atoms on the left side must equal those on the right side.

1. The chemical formula of a compound of atom __________ be changed.

2. Count the __________ of atoms in both the ____________ and ____________.  (Keep the polyatomics together as one unit).  Use a chart to help you.

3. ___________ each formula by the appropriate coefficient (number before the chemical) to balance the number of _______ for both the reactants and the products.

4. Balance __________ and __________ last.

Example:  Balance the following chemical equation:

Ba3(PO4)2
+
CaO
(
BaO
+
Ca3(PO4)2
	ATOMS
	REACTANTS 
	PRODUCTS

	Ba
	3
	1

	(PO4)
	2
	2

	Ca
	1
	3

	O
	1
	1


Barium and Calcium are unbalanced (not equal).  Let’s balance Barium.  A three needs to be written in front of BaO.  This three will be multiplied by both Barium and Oxygen in the compound.

Ba3(PO4)2
+
CaO
(
3 BaO
+
Ca3(PO4)2
	ATOMS
	REACTANTS 
	PRODUCTS

	Ba
	3
	3 x 1 =3

	(PO4)
	2
	2

	Ca
	1
	3

	O
	1
	3 x 1 =3


From the table above it is plain to see that the equation is still not balanced.  In fact now calcium and oxygen are not balanced. Let’s 
balance Calcium.  To balance put a three in front of CaO.

Ba3(PO4)2
+
3 CaO
(
3 BaO
+
Ca3(PO4)2

	ATOMS
	REACTANTS 
	PRODUCTS

	Ba
	3
	3

	(PO4)
	2
	2

	Ca
	3 x1 =3
	3

	O
	3x1 =3
	3


Since there are the equal amounts of each type of atom on both sides of the equation it is considered balanced.

Try another one:

Cu
+
Ag(NO3)
(
Ag
+
Cu(NO3)2

	ATOMS
	REACTANTS 
	PRODUCTS

	Cu
	1
	1

	Ag
	1
	1

	NO3
	1 
	2


Here the NO3 group is out of balance.  To balance put a 2 in front of the Ag(NO​3).

Cu
+
2Ag(NO3)
(
Ag
+
Cu(NO3)2

	ATOMS
	REACTANTS 
	PRODUCTS

	Cu
	1
	1

	Ag
	2x1=2
	1

	NO3
	2x1=2
	2


From the table above it can be seen that now Ag is not balanced.  To balance put a 2 in front of the Ag on the product side.

Cu
+
2Ag(NO3)
(
2Ag
+
Cu(NO3)2

	ATOMS
	REACTANTS 
	PRODUCTS

	Cu
	1
	1

	Ag
	1x2=2
	2x1=2

	NO3
	1x2=2
	2


The equation is now balanced!

iii)
Balance each equation so that there is the same number of each type of atom on both sides.  Also determine what type of reaction is occurring.

1. P4
+
O2
(
P2O5
2. H2O2
(
H2O
+
O2
3. N2
+
H2
(
NH3
4. CaC2
+
O2
(
Ca
+
CO2
5.
Al
+
HCl
(
H2
+
AlCl3
6.
CH4
+
O2
(
CO2
+
H2O

7.
Na3PO4
+
CaCl2
(
NaCl
+
Ca3(PO4)2
8.
AlBr3
+
K2SO4
(
KBr
+
Al2(SO4)3
FACTORS THAT AFFECT RATES OF REACTIONS

Use the text pg. 92 -93 to fill any of the blanks.

Different chemical reactions proceed at different rates or speeds.  For example, an explosion is a chemical reaction that occurs very quickly while the reaction that causes rust to form takes years to occur.

A MODEL FOR CHEMICAL REACTIONS

Recall from the Particle Theory of Matter that all matter is made up of particles (example: elements or compounds) and all these particles are constantly moving.

[image: image4.wmf]
Solids:
The particles in a solid are tightly packed, but these particles are still moving.

[image: image5.png]


Liquids:
The particles in a liquid are loosely held together.  These 

particles move faster than those in a solid.
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Gases:
The particles in a gas are not held together at all.  These particles move the fastest.

When chemical reactions occur, particles need to bump into each other, or collide.  The speed and force of collisions determines whether a chemical reaction will occur.  The particles must collide with a minimum speed and force in order to have a chemical reaction.

TEMPERATURE AS A FACTOR

The speed of particles depends on temperature.  The higher the temperature, the faster the particles move, AND, if the particles move faster, we get more collisions.  When the temperature is low, particles slow down and there are not as many collisions, and therefore not as many chemical reactions.

Why is food put in fridges and freezers? 








CONCENTRATION AS A FACTOR

Concentration is how much of something there is in an area.
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Which box above is more concentrated with circles? 


If the circles represent chemicals that can react, are we going to have more collisions in box A or B? 



It can be concluded that if there is an increase in the concentration of particles colliding it will speed up the chemical reaction because more collisions are happening.

SURFACE AREA AS A FACTOR

Surface area is how much surface is “exposed.”  Each surface can have a reaction take place on it.
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Which example above has a greater surface area? 



If there is a greater surface area, do we have a greater amount of collisions happening?

It can be concluded that if there is an increase in the surface area of particles there is a greater number of collisions occurring and the speed of the chemical reaction increases.

CATALYSTS AS A FACTOR

A catalyst is a specific chemical that can be added to a chemical reaction in order to make it go faster.

In our bodies, catalysts are called enzymes and they help speed up reactions like digestion in our bodies.

iv)
Answer the following questions below
a)
Why is it recommended to store batteries in a refrigerator or freezer when not in use?

b)
Which burns more quickly, a large log or many small twigs?  Explain.

c)
You have been given a test tube containing baking soda and 5 milliliters of vinegar.  Your lab partner has been give a test tube with the same amount of baking soda, but instead has 7 milliliters of the acid.  What would you expect to happen?  Explain.

Assessment and Evaluation

1. Indicate whether the sentence or statement is true or false.  If false, change the identified word or phrase to make the sentence or statement true.

T
F
a)
A single displacement reaction occurs when an element and a compound react, producing a new element and compound.

T
F
b)
A catalyst is added to a chemical reaction to slow the reaction down to a controllable rate.

T
F
c)
Potassium permanganate will dissolve faster in hot water then in cold water.

T
F
d)
In a chemical reaction the mass of the reactants does not have to equal that of the products.

2.
What is the most useful type of equation for a chemist?
a) Skeleton equation
c)
Balanced equation
b) Word equation
d)
Linear equation

3. When chalk is ground into a powder, it reacts more quickly in acid.  This is an example of the effect of:

a) Concentration
c)
Temperature

b) Surface Area
d)
A catalyst

4. “Hydrogen combines with oxygen to produce water.  What type of reaction is this describing?

a)
synthesis reaction
b)
decomposition reaction

c)
single displacement reaction
d)
double displacement reaction

5.
Determine the type of reactions that are occurring for the following word equations.

a)
aluminum hydroxide + sodium nitrate  (  aluminum nitrate + sodium hydroxide

b)
aluminum metal + copper(II) chloride ( aluminum chloride + copper metal

c)
glucose + oxygen ( carbon dioxide + water

6.
For each of the examples below indicate the type of reaction and balance the equation.

a) _____ Mg(OH)2
(
_____ MgO +
_____ H2O
type:

b) _____ Cl2
+
_____ NaBr (
_____ Br2
+ _____ NaCl
type:

c) _____ H2S
+
_____ KOH (
_____ H2O
+ _____ K2S
type:

d) _____ RbNO3
+
_____ BeF2 (
_____ Be(NO3)2 + _____ RbF
type:

e) _____ NH3
+
_____ H2SO4 (_____ (NH4)2SO4
type:
7. Your teacher is trying to dissolve a piece of chalk in hydrochloric acid.  (It’s part of his/her evil plan to take over the world.)  Suggest two ways he/she could make the reaction happen faster.  For each method explain why the reaction goes faster.
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