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	Lesson No.
	Learning Outcomes

You should be able to:



	1. 
	State that a fuel is a substance that burns, giving out energy.
State those reactions where energy is given out to the surroundings are called exothermic. 

Describe a combustion reaction as exothermic.
State those reactions where energy is taken in from the surroundings are called endothermic. 



	2.  
	Explain that the heat energy given out by a burning fuel can be calculated using the formula Eh = cmΔT 



	3. 


	Collect information by experiment to calculate the heat energy given out by different fuels


	4. 

	Construct balanced formula equations for combustion reactions and from these I can calculate quantities of reactants and products




Energy from Fuels


A fuel is a chemical that burns giving out energy

Many different alkanes and alcohols can be used as fuels.

Chemical reactions which give out heat to the surroundings and cause the temperature to rise are called exothermic reactions.  Combustion reactions are examples of exothermic reactions.
Endothermic reactions are reactions where energy is taken in from the surroundings causing the temperature to fall. 
When a substance is combusted the reaction can be represented using balanced formula equations. We can calculate quantities of these products.

Exercise 1:

a) Write the balanced chemical equation for the combustion of propane.

b) Write the balanced chemical equation for the combustion of hexane.

c) Write the balanced chemical equation for the combustion of ethanol.

Exercise 2
 a) CH4  +  2O2


CO2  +  2H2O

How many moles of water would be produced when 0.05 mol of methane is burned?
b) CH4  +  2O2


CO2  +  2H2O

What mass of water is formed when 12g of methane is burned?
c) CH4  +  2O2


CO2  +  2H2O

What mass of oxygen is required to produce 11g of CO2?
Experiment 1:

The Alcohol Gun and Rocket

Experiment 2:

The non-burning Note

Enthalpy of Combustion
Different fuels provide different quantities of energy and this can be measured 
using the equation: 

Eh= Heat Energy
c= Specific Heat Capacity of Water (4·18 kJ kg–1 °C–1)
m= Mass of water heated 

(Since the answer is in kJ, this must be in kg. Use the conversion that 1 litre of water= 1kg)
ΔT= The temperature change of the water
Exercise 3: 

1. Calculate the energy needed to heat

(a)
100g water by 5oC

(b)         50g water by 25oC
           (c)       2kg water by 10 oC

Aim:
Method:

Results:
Calculate the enthalpy of combustion of ethanol the following results.

Mass of spirit burner at the start=   
Mass of spirit burner at the end=  
Volume of water heated= 

Temperature of water at the start = 

Temperature of water at the end= 

Conclusion:
Explain why the lid for the spirit burner must be put securely on to the burner prior to weighing the burner at the end of the experiment.

Suggest two reasons why the experimental value is always lower than the true value.

Aim:  The aim of the experiment is to see how changing the number of carbons in an alcohol affects the enthalpy produced per gram of fuel.
Method:
Results:

Experiment 1:

	Alcohol
	Methanol
	Ethanol
	Propanol

	Number of Carbons in the Chain
	
	
	

	Mass at Start (g)
	
	
	

	Mass at End (g)
	
	
	

	Change in Mass (g)
	
	
	

	Water temp at beginning (oC)
	
	
	

	Water temp at end (oC)
	
	
	

	Change in Temperature (oC)
	
	
	

	Enthalpy per gram (KJ g-1)
	
	
	


Experiment 2:

	Alcohol
	Methanol
	Ethanol
	Propanol

	Number of Carbons in the Chain
	
	
	

	Mass at Start (g)
	
	
	

	Mass at End (g)
	
	
	

	Change in Mass (g)
	
	
	

	Water temp at beginning (oC)
	
	
	

	Water temp at end (oC)
	
	
	

	Change in Temperature (oC)
	
	
	

	Enthalpy per gram (KJ g-1)
	
	
	


	Alcohol
	Methanol
	Ethanol
	Propanol

	Average enthalpy per gram 

(KJ g-1)


	
	
	


Conclusion:
Nature’s Chemistry
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Energy from Fuels





Eh= c m ΔT





Activity: “Enthalpy of Combustion” 





Activity: “Combustion of Different Fuels” 
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