
Energy Changes
Big idea: Energy change reactions 
can be useful

Key Vocabulary

exothermic
A reaction in which the temperature increases as thermal (heat) energy is 
transferred to the surroundings from the chemicals.

endothermic
A reaction in which the temperature decreases as thermal (heat) energy is 
transferred from surroundings into the chemicals

Activation energy The amount of energy required for a reaction to take place

Reactants Substances put into a reaction

Products The resulting substances from a reaction

Cell A device where electricity is generated in an electrolyte using two electrodes

Battery Two or more chemical cells connected together

Electrolyte An electricity conducting liquid

Fuel Cell
A chemical cell which has a non-stop supply of fuel which allows the cell to 
continue working.

Core focus

All learners

HT only

Triple 
science only

Exothermic Reaction Profile
• If a reaction transfers energy to the 

surroundings the product molecules must 
have less energy than the reactants, by the 
amount transferred.

IMPORTANT NOTE: The activation energy starts 
in line with the reactants.

Endothermic Reactions
• An endothermic reaction is one that takes in 

energy from the surroundings so the 
temperature of the surroundings decreases.

• Endothermic reactions include thermal 
decompositions and the reaction of citric 
acid and sodium hydrogencarbonate.

• Uses: sports injury packs

Bond Making and Bond Breaking
• During a chemical reaction:

• energy must be supplied to break bonds in the reactants
• energy is released when bonds in the products are formed.

• The energy needed to break bonds and the energy released when bonds 
are formed can be calculated from bond energies.

• In an exothermic reaction, the energy released from forming new bonds 
is greater than the energy needed to break existing bonds.

• In an endothermic reaction, the energy needed to break existing bonds is 
greater than the energy released from forming new bonds.

Exothermic Reactions
• An exothermic reaction is one that 

transfers energy to the surroundings so the 
temperature of the surroundings increases.

• Exothermic reactions include combustion, 
many oxidation reactions and 
neutralisation.

• Uses: self-heating cans and hand warmers.

Endothermic Reaction Profile
• If a reaction transfers energy from the 

surroundings, the product molecules must 
have more energy than the reactants, by the 
amount transferred.

• Activation energy is the amount of energy 
required for a reaction to take place.
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Core focus All learnersHT only
Triple 

science only

Required Practical – Energy Changes
Types of reactions: acid + metals, acid + carbonates, 
neutralisations, displacement of metals

For a neutralisation reaction
1. Measure the solutions
2. Measure the initial temperature
3. Add the solutions and STIR
4. Measure the final temperature

To improve the accuracy
1. Stir to ensure temperature is consistent.
2. Use a lid to reduce heat loss.
3. Use an insulated cup (polystyrene) to reduce heat loss.
4. If adding a metal, ensure the same mass and shape.

Chemical Cells
• Cells contain chemicals which react to produce electricity.
• The voltage produced by a cell is dependent upon

a number of factors including the type of electrode
and electrolyte.

• A simple cell can be made by connecting two
different metals in contact with an electrolyte.

• Batteries consist of two or more cells connected
together in series to provide a greater voltage.

• In non-rechargeable cells and batteries the chemical
reactions stop when one of the reactants has been
used up. Alkaline batteries are non-rechargeable.

• Rechargeable cells and batteries can be recharged
because the chemical reactions are reversed when
an external electrical current is supplied.

Bond Energy Calculations

Fuel Cells
- Fuel cells are supplied by an external source 
of fuel (eg hydrogen) and oxygen or air. The 
fuel is oxidised electrochemically within the 
fuel cell to produce a potential difference.
- The overall reaction in a hydrogen fuel cell 
involves the oxidation of hydrogen to produce 
water.
- Hydrogen fuel cells offer a potential alternative 
to rechargeable cells and batteries.

Ionic Equations
Fuel Cells have the following reactions.

http://www.stmarksacademy.com/index.asp

