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Teaching notes

CHEMISTRY AT WORK

This workshop is aimed at upper KS2 pupils and aims to introduce chemistry as an accessible subject and one that could lead to careers that pupils can consider in the future. 

The workshop starts with a PowerPoint presentation giving an introduction to chemicals – they aren’t all noxious, toxic substances that require careful handling! Then there are 4 hands on practical activities that pupils will carry out in small groups. 

For each practical activity there is a separate Pupil Activity Sheet giving details of how to carry out the activity. Extra teaching notes on the activities are given below along with Real-life and Career links.

PowerPoint notes
Introduction
What are Chemicals?
Ask pupils if they think they have come into contact with any chemicals today?
Can they name any chemicals?
List some familiar chemicals, eg water, salt, sugar, vinegar, oxygen, carbon dioxide

Where do chemists work? Do they all work in labs?
· In the lab
Chemists who work in labs can invent new chemicals for all sorts of purposes such as medicines, cosmetics, paints, food and drink, plastics and much more.
· In chemical plants
This is where chemicals are produced in large quantities. Some Chemists test the products to make sure that nothing has gone wrong with the manufacturing process and that the product is always exactly the same. They are known as Quality Control Chemists.
· PLUS other unexpected ones…. Hospitals
Chemists who work with medicines are known as Pharmacists. Chemists who test blood and other biological samples are called Biochemists. 
· In Nature
The photo shows an Environmental Chemist who is testing the quality of the water to check for contamination that could pollute rivers and lakes.


For information about careers, the Royal Society of Chemistry has lots of information on their website here: 
http://www.rsc.org/careers/future/





Health and Safety Rules for working with chemicals
Before starting any practical activities, introduce relevant basic lab safety rules to pupils. Make them aware that all chemists work to these rules, whatever environment they work in.

Never put any chemicals that you are using for experiments in your mouth or near your eyes – even if you think it’s safe to do so. Sometimes, chemists work with food items but the equipment they use, such as beakers, pipettes, petri dishes etc are used for all kinds of chemicals so could be contaminated. 

Always wash your hands thoroughly at the end of experiments or workshops.

Practical activities

Activity 1: Acid and Alkali
In this activity pupils will be introduced to the pH scale as a way of measuring acidity and alkalinity. They will watch a demonstration showing how adding an acid or alkali to a liquid can change its pH level. Then pupils will use pH paper to measure the pH of everyday substances.
The slide shows the pH scale for Universal Indicator. Acids have pH between 1 and 6 with 1 being the strongest acids. Alkalis have pH between 8 and 14 with 14 being the strongest alkalis. A pH of 7 is neutral – neither acid nor alkali.
There are different indicators and they will have different colours.
Teacher demo
What you need:
For the demo
1 large clear glass beaker 
1 stirring rod or spoon
Water
Universal Indicator*
Vinegar
Milk of Magnesia or some Bicarbonate of Soda

· Pour water into the beaker until it is about 2/3 full.
· Add some Universal Indicator ensuring that the colour is an obvious green (if you add too much it will appear almost black)
· Show a pH scale such as the one found here: https://t3.ftcdn.net/jpg/01/80/55/90/240_F_180559050_2GI3LwfxWz2ZiQmM9hd2tpkR7wWy6hVz.jpg
· Explain that the colour shows whether a substance is acidic, alkaline or neutral. The green colour of the water shows that it is neutral – neither acidic nor alkaline. 
· Add some vinegar and stir to ensure even colour throughout. The colour will change to red showing that the vinegar has made the liquid in the beaker acidic.
· Explain that Milk of Magnesia can be taken if someone has too much acid in their stomach then add some to the beaker. Stir until the liquid becomes a uniform colour again. The blue shows that the liquid in the beaker is now alkaline. You should be able to add vinegar a couple more times without having to add more Milk of Magnesia giving you lots of colour changes. (Bicarbonate of Soda is a cheaper option but will give a weaker alkali. And be careful with the amounts used as it will fizz as it reacts with the vinegar!)

* If No Universal Indicator is available then you could make your own Red Cabbage indicator: http://www.rsc.org/learn-chemistry/resource/res00000422/making-a-ph-indicator?cmpid=CMP00005165
Note that the colours will be different to those observed with Universal Indicator but a colour change will be observed.

Pupil Activity
Suggested liquids for pupils to test are:
Tap water, mineral water, Coke, Lemon juice, Milk, Washing up liquid, Liquid Soap, Bicarbonate of Soda in water.

Real life / Career Link
Natural Resources Wales has a team of analytical chemists who carry out water and soil testing around the country on a regular basis to ensure that our rivers, lakes and beaches are free of contamination. Testing for pH is one of the tests they carry out.
https://naturalresources.wales/evidence-and-data/analytical-services/?lang=en


Activity 2: Materials Testing
The chemicals tested in Activity 1 are all liquid but we can also test solids for different properties. Materials Scientists work with all kinds of solid materials and use different tests to find the best material for a particular application or job. Some material scientists even design brand new materials.

Pupils will be given cubes of different materials and will group them according to different observable properties such as shiny/dull, heavy/light. Then they will test each cube for magnetism and electrical conductivity.

The cubes the pupils use come from the ESA Spacecraft Materials Kit. The kit enables pupils to investigate different materials with a view to deciding which ones would be most suitable for building a spacecraft. Details here:  http://www.esa.int/Education/Teachers_Corner/Spacecraft_materials_kit_-_discovering_the_different_properties_of_materials_Teach_with_space_PR07

Extension activity answers:
Properties that are appropriate for use in a spacecraft are...
Good electrical conductivity – to conduct away electrical charge
Good thermal conductivity - to cope well with very high and low temperatures
Light in weight – to reduce amount of fuel needed for launch
Non-magnetic – to avoid interference of instruments that use the Earth’s magnetic field
Tough – to withstand impacts from space debris moving at high speeds

Real life / Career links
The Royal Mint in Llantrisant produces all the coins for the whole of the UK. They also produce many other metal products such as medals like the ones they did for the 2012 Olympics. Different coins are made up of different metals and these have changed over time. Metallurgists working there run various tests on a range of metals before deciding which ones to use each time. 
Follow this link to learn about the Royal Mint’s education programme, including free classroom resources and site visits: https://www.royalmint.com/aboutus/education/




Activity 3: White powder identification
There are many different substances that are white powders or very small white crystals. How many can the pupils come up with?
Foodstuffs such as salt, sugar, flour, baking powder, dried milk.
Everyday substances such as powdered paint, some medicines, talc.
Dangerous substances such as drugs.

In this activity pupils are given samples of 3 different white powdered solids and use chemistry techniques to identify them.


Real life / Career links
Forensic chemists work with the Police Force to identify all kinds of unknown substances found at crime scenes, not just white powders. 
Follow this link for teacher resources related to information on careers in forensic science: http://www.csofs.org/Resource-packs


Activity 4: Polymer Slime
When the vinegar is mixed with the sodium bicarbonate in the previous activity a chemical reaction takes place between a solid and a liquid that produces a gas. When chemicals react together they can often produce new chemicals that are very different to the original ones.

In this activity pupils learn about polymers then get the opportunity to carry out a chemical reaction to make their own polymer slime.
Food colouring can be added to the mix before the contact lens solution to produce a colourful slime. Gel food colouring is less messy than the traditional liquid type.

Real life / Career link
Dow Corning have a large chemical manufacturing plant in Barry that is the most technologically advanced manufacturing site of its kind anywhere in the world. At the plant they convert Silicon metal into silicone polymers. The polymers go into all kinds of different products including shampoos, textiles, sealants and fabric softeners.
Marco Cable Management, based in Llangefni, is a manufacturer of UPVC trunking for cables. UPVC is a polymer and by changing the composition of the polymers they use the company is able to provide different types of trunking for different applications.
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