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	Making hydrogen experiment

	
	
	

	Extracting an alternative fuel - hydrogen - from water



	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 30-45 mins
	
	Key words / Topics: 

· fuel
· energy
· hydrogen fuel cells
· electrolyser
· renewable sources
· applications and implications of science and technology

	
	
	

	Suggested Learning Outcomes
	
	

	· To recognise that hydrogen can be separated from water

	Introduction
	
	

	In the Burning Water scheme of work, students investigate the potential of hydrogen fuel cells as a means of energy generation and storage, through practical activities and a group research project. Background information can also be provided using the Power House video and the Hydrogen Fuel Cell Resource Sheet.


	Purpose

	In this activity, students will make hydrogen gas using a chemical reaction. This can be supported using the Making hydrogen experiment Practical Instruction Sheet. 

This could be used as a main lesson in Science or Design & Technology.

	
	
	

	Activity
	
	Teacher notes

	Show the students the Power House video.

Hydrogen is one of the most common elements in the world around us. However, it is normally found combined with other elements. For example, in water it is combined with oxygen (H2O). One of the greatest challenges for scientists developing hydrogen fuel cells is to develop efficient methods of producing hydrogen in large quantities at low cost. 

One of the most common ways of producing hydrogen is using an electrolyser. This is a device that can be used to separate hydrogen from oxygen in water. 

You can also produce hydrogen in the school science laboratory. When a length of Magnesium wire/tape is added to Hydrochloric Acid, hydrogen is a by-product of the reaction.

Divide the students into pairs. Provide each pair with the Burning Water Practical Instruction Sheet, which they should follow to carry out the activity.
	
	One of the simplest forms of electrolyser works by passing a current through a sodium hydroxide / water solution to separate hydrogen and oxygen atoms from the water. As these devices run on low-voltage direct current (DC) power supplies, they count as sustainable sources, as do photovoltaic (PV) cells or small-scale wind turbines.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Kit sets of materials, with the hydrochloric acid pre-measured into the conical flask, could be prepared by the technician.
	
	Students could work out the chemical reaction that is taking place (i.e. 2Mg + 2HCl -> 2MgCl + H2). They could also calculate the amounts of chemicals needed to produce a specified quantity of hydrogen.

Students could use the internet to find plans for building an electrolyser. Simple versions are available using baking soda and a 9V battery. They could make this and evaluate the rate at which hydrogen is made, compared to the magnesium and hydrochloric acid reaction.

	
	
	

	Resources
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	· Projector/Whiteboard

· Conical flasks (100cm3)

· Balloons

· Safety goggles

· Magnesium ribbon (cut to 3cm lengths)

· Hydrochloric acid, diluted to 1 mol dm-3
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 Hydrogen fuel cell resource sheet (Handout)
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 Burning Water practical instruction sheet (Handout)

	
	
	

	Additional websites
	
	

	· A video of this chemical reaction is available at: http://www.youtube.com/watch?v=oQz5YEsx7Fo&NR=1

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· VIDEO: Power House

· ACTIVITY: Keeping Warm 1
· ACTIVITY: Fuel Poverty 1
Main (Options)

· ACTIVITY: Keeping Warm 2
· ACTIVITY: Fuel Poverty 2
· ACTIVITY: Heating through the Ages

	Main (cont.)
· ACTIVITY: Burning Water 1 (Practical)
· ACTIVITY: Burning Water 2 (Research)
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image6.png]




	· The story Power House
· How it works? Baxi’s Ecogen Boiler
· Who makes it work? David Willets


	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 2d, 18a, 18b, 18f, 23e
Design & Technology 

· KS3 3b, 4a
	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

· Abide by health and safety rules when using tools, machines and equipment
(Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Pursue design solutions using environmental friendly materials and energy sources

· Education for Sustainable Development.

Learning Outcomes

· Demonstrate practical skills in the safe use of a range of tools, machines and equipment
· Work effectively with others



	Scotland

Technologies
· TCH 3-01a, TCH 3-02a, TCH 2-12a/TCH 3-12a
	Wales

Design & Technology

· 5.2, 5.4



	GCSE D&T

AQA D&T

· 3.1.2
Edexcel D&T

· 1.3
Eduqas D&T

· 2.1 Core: 3

OCR D&T

· 3.2
	GCSE Engineering

AQA Engineering

· 3.1.3

	GCSE Science
AQA Combined Science Trilogy

· 5.4.3.1, 5.4.3.4, 6.1.3
AQA Combined Science: Synergy

· 4.4.1.5, 4.8.2.4, 4.5.2.5, 4.7.5.2, 4.7.5.3
Edexcel Combined Science

· Chemistry: 3.23, 3.24, 3.28, 3.29, 8.14
· Physics: 3.13
Eduqas Combined Science

· 2.2: 6f, i, n
· 2.3: 1.2f
OCR Gateway Science: Combined Science A

· C3.4a, d, e
· P6.2a
OCR 21st Century Science: Combined Science B

· C3.3: 1, 3, 5
· P2.2: 1, 2, 3
	GCSE Chemistry
AQA Chemistry
· 4.4.3.1, 4.4.3.4
Edexcel Chemistry
· 3.23, 3.24, 3.28, 3.29, 8.14
Eduqas Chemistry
· 6f, i, n
OCR Gateway Science: Chemistry A

· C3.4a, d, e
OCR 21st Century Science: Chemistry B

· C3.3: 1, 3, 5

	GCSE Physics
AQA Physics
· 4.1.3
Edexcel Physics

· 3.13
Eduqas Physics
· 1.2f
OCR Gateway Science: Physics A

· P8.2a
OCR 21st Century Science: Physics B

· P2.2: 1, 2, 3

	

	
	


	Personal, learning & thinking skills (PLTS)

	· Team worker
· Effective participator
· Self manager




