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Unit 2: Chemical reactions 
 
4.1: Introduction of Chemical Reactions 
 
Evidence of Chemical Reactions: 

 

 
 
 

 

 

 

Two different ways to describe chemical reactions:  

 

 

 

 

- chemical formulas of the reactants and products 

- their state 

- specific conditions required for the reaction to occur 

- ratio in which the chemicals react (coefficient) – in terms of Law of conservation 

 

A substance that 
makes a chemical 
reaction occur faster 
without itself being 
consumed in the 
reaction.  
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Homework: Textbook pg155. #1, 3, 5 
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There are thousands of potential reactions, each one of them unique but can always be 

classified into 5 major types of chemical reactions as shown below:  

 

 

Unit 2: Chemical Reactions 

4.2: Combustion, Synthesis and Decomposition reaction 

Type 1: Combustion reaction 

the reaction of a substance with oxygen, producing oxides and energy (exothermic reaction).  

• For combustion to proceed, three things must be present: fuel, oxygen, and heat.  

• To successfully predict the products of a complete combustion reaction, we must know 

the most common oxides.  

1) For metal: the most common oxide is the one formed with the metal’s most common 

ion. 
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2) For non-metal: see the table 

 

Carbon dioxide: wood burning; living organism cellular respiration;  

Sulphur dioxide: volcanic eruptions; contribute to natural acidity of rain forming 

sulfuric acid (i.e., 𝑆𝑂# is being oxidized to 𝑆𝑂$, then react with water to become 

𝐻#𝑆𝑂&);  

Nitrogen dioxide: oxide from lightning strikes; plant decay; burning of gasoline at high 

temperature; 

 

Homework: List ONE environmental issue related to combustion reactions. Write a short 

paragraph, approximately 300 words, to describe the phenomenon of issue and propose some 

practical tips and suggestions to prevent it from happening. (Hint: greenhouse effect) 

 

Type 2: Synthesis reaction 

a chemical reaction in which two or more 

substances combine to form a more 

complex substance.  

 

 

In cases where the reactants are elements:  

- Metals with non-metal: Sodium with 

chlorine 
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- Non-metals with non-metals:  

Hydrogen with chlorine produce 𝐻𝐶𝑙 

  

Nitrogen with oxygen, products can be more than one.  

𝑁#(+) + 𝑂#(+) → 𝑁𝑂(+), then further oxidation reaction 

makes 𝑁𝑂(+) turns into 𝑁𝑂#(+), such as 𝑁𝑂(+) + 𝑂#(+) →

𝑁𝑂#(+) 

 

- Compound with compound:  

Formation of carbonic acid when carbon dioxide is bubbled 

into water.  

 

The formation of excess carbonic acid due to increase of 

greenhouse gases not only increase acidity of rain, also 

increase ocean acidification.  

 

 

Example: Sulfur trioxide is a byproduct of the combustion of 

gasoline in car engines. In the atmosphere it reacts with condensed 

water on dust particles, producing sulfuric acid. Write a word 

equation and a balanced chemical equation for the reaction.  
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Type 3: Decomposition reactions 

a chemical reaction in which a compound is broken down into two or more simpler substances.

 

• Decomposition reactions of simple binary compounds generally yield, as products, the two 

elements that make up the compound.  

For instance: sodium chloride decomposes into sodium and chlorine.  

                      		2𝑁𝑎𝐶𝑙(2) → 2𝑁𝑎(2) + 𝐶𝑙#(+) 

• Decomposition of compounds consisting of more than two elements often decompose to 

form simpler compounds.  

For instance: dehydration of copper (II) sulfate pentahydrate.  

                        𝐶𝑢𝑆𝑂& ∙ 5𝐻#𝑂(6) → 𝐶𝑢𝑆𝑂&(6) + 5𝐻#𝑂(2) 

• Thermal decomposition: particularly taken place when heat applied. Even though it becomes 

more difficult to predict products, but the production of an oxide and water is a common 

result of decomposition. 
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Practice:  

 

1) Decomposition of sodium hydrogen carbonate:  

 

 

2) Decomposition of carbonic acid: 

 

 

3) Decomposition of calcium hydroxide 

 

 

4) Decomposition of aluminum nitrate:  

 

 

5) Decomposition of magnesium chlorate: 

 

 

6) Zinc carbonate undergoes thermal decomposition to product zinc oxide and carbon 

dioxide. Represent this reaction in a word equation and a balanced chemical equation.  

 

 

 

 

 

 

Homework: Textbook pg161. # 1 – 8  
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Unit 2: Chemical Reactions 

4.4: Single displacement reactions 

Type 4: Single displacement reactions:  

the reaction of an element with a compound to produce a new element and a new compound.  

               

• Like displaces like – a metallic element takes the place of a metal 

in a compound; a non-metallic element takes the place of a non-

metal in a compound.  

• In order to predict whether a single displacement reaction will 

take place, we need to refer to an Activity Series.  

1) The Activity Series was created in terms of the concept of 

electronegativity. For the metals, the lower the 

electronegativity, the more reactive the metal should be.  
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2) For the non-metals (Halogen), the higher the electronegativity, the more 

reactive. Such that chorine will be displaced from a compound by fluorine.  

 

3) The farther apart two elements are, the more likely it is that the 

displacement reaction will occur quickly.  

 

Example: in welding operations, aluminum is reacted with iron (III) oxide 

in what is called the Thermite process. Use the activity series to predict 

the products of this reaction and represent the reaction in a balanced 

chemical equation.  

 

 

 

Example: Use the activity series to predict whether zinc reacts with magnesium nitrate and, if 

so, the products of this reaction.  

 

 

 

Example: Predict the products of the reaction (if any) between chlorine gas and a solution of 

sodium bromide obtained from seawater (brine). Represent the reaction in a balanced 

equation.  
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Homework: Read the text provided and answer the following questions. 

 

Part 1: Extracting metals: Magnesium mining from seawater 

1) From seawater, sodium is the most abundant cations and magnesium is the second most 

abundant. 

2) Steps in the process of Magnesium mining

 
 

3) What happen next? Manufacturing of aluminum-magnesium alloys.  

What is alloy?  

Why alloy?  

Reason 1:             Reason 2:           Reason 3: 
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Part 2: Rusting and protection:  

Rusting (or corrosion) may happen when Iron gets exposed to moisture, oxygen, and salt from 

surrounding atmosphere leads chemical reaction to take place. The rusting of iron will be 

forming hydrated iron (III) oxide that undergone an oxidation reaction. 

 

Watch the video and take notes down: https://www.youtube.com/watch?v=jQoE_9x37mQ  

 

 

How to prevent it?  

Way 1:          

Way 2:  

Way 3:  

 

 

 

Homework: Textbook pg169. #1 – 4, 6, 8, 9 
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Unit 2: Chemical Reactions 

4.6: Double displacement reactions 

Type 5: Double displacement reactions 

a reaction in which aqueous ionic compounds rearrange cations and anions, resulting in the 

formation of new compounds.  

 

There are three main types of double displacement reaction:  

1) Precipitation reactions 

• In order to predict whether a precipitation reaction will take place, we need to 

refer to a Solubility Table.  

 



 
Teacher: Ms. Ella 

 pg. 13 

 

Example: Write a balanced equation to represent the reaction of an 

aqueous solution of barium chloride with an aqueous solution of 

potassium sulfate. Indicate the physical state of the reactants and 

products involved. 

 

Example: Write a balanced equation to represent the reaction of an 

aqueous sodium hydroxide and aqueous copper (II) sulfate.  

 



 
Teacher: Ms. Ella 

 pg. 14 

2) Gas-producing reactions 

• A double displacement reaction will take place if the reaction produces a gas 

 

Example: Write a chemical equation when sodium sulfide solution and hydrochloric acid 

react to produce hydrogen sulfide gas.   

 

 

 

3) Neutralization reactions 

• When an acid and a base are mixed, water will be produced as well as a salt.  

 

Example: How does Magnesium hydroxide react with hydrochloric acid?  

 

 

 

 

 

Homework: Textbook pg177. #1 – 7 


