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Sustainability and Global Warming
Teacher Talk
Before you panic the atmosphere (the air we live in) is pretty big, about 7 miles deep and covering the whole Earth (land & oceans)
Global Warming is man made climate change, in Wales it is predicted the weather will get warmer and wetter, more intense rainfall (define), less snow!  Some small islands might disappear as sea levels rise, why? (ice caps melt and sea water expands as it gets warmer)
It does create problems as we have created our part of the world to suit the weather we are used to, the crops we rely on might not do so well, warmer winters mean more pests survive (cold weather kills pests) and established plants and animals might struggle to do well.  We might be able to grow food that is normal in France & Spain!
Global warming is caused by CO2 being pumped into the atmosphere by us burning fuels (fossil fuels), it acts like a blanket and prevents heat escaping from the Earth so the temperature starts to rise.
On average a person breathes out about 2000 kg which is about 100,000 litters of CO2 per year


There are 3 things you can do, define – (put child definition on board)
Recycle
Reuse
Reduce

Within this we will look at 3 things
Food		Transport		Stuff


Stuff
In the stuff, it’s the things we use that we don’t eat.  Lets look at some metals.
Copper, Iron & Aluminium
Copper, (hand out rods and 2p’s) is used for electrical wiring (show round room) and coins because it doesn’t corrode easily
(pile of 2 pences), each has mass of over 7g, each rod has mass of nearly 22g
To make pure copper we take Copper Ore, CuO, and break it, this takes energy, most of that energy comes from fossil fuels which creates CO2. (use Lego)
To make a pure copper 2p using fossil fuels creates about 23g of CO2, that’s nearly 12000cm3 (12 litres), the last year these were made was in 2017 and 16,600,000 were made, you can do the maths.
School work, what are the uses of copper, where is it found? How does it change from Ore to Metal?
How many grams and litres of CO2 does 16.6 million 2p pieces make, what does this look like?
Iron, there’s loads of this in the ground and humans have extracted it from Ores since about 930bc, about 3000 years ago, the kidney stone is iron ore, this colour (rust) is iron joined to oxygen, its used to make everything around you and like copper has to be extracted from its Ore Haematite, you can do this at home by heating rust with charcoal.
Where did people make iron, can you map it and put dates where and when the earliest iron was extracted?
Hand out teaspoons and magnets, each teaspoon is about 14 grams, try the magnets on the copper rods & coins, what can you deduce?
To make a pure iron spoon (well steel which is iron with a little carbon (charcoal) which makes it tough and so it doesn’t rust, its mixed with a bit of chromium to make shiny stainless steel) makes nearly 31g of CO2, that’s about 16 litres.
Hand out the Aluminium stuff
Aluminium is used to make things that need to be strong and light, aeroplanes & ships, which would you make from which (Iron ships & Aluminium aeroplanes, bike fames now are aluminium & carbon fibre is used a lot for very light bikes, but older tended to be steel) 
Go round the school with a magnet, find iron/steel, where is it and what is it doing? Shiny silver metal that is not magnetic is generally aluminium, where is it and what is it doing?
To make an aluminium wheel (mass about 108g) from bauxite (aluminium oxide, Al2O3) makes about 2300 grams of CO2 which is about 12000 litres.



So if you dig the ore out of the ground it takes quite a lot of energy, what if you recycle the metals?  Will it take more or less energy if this teaspoon was made from recycled metal (old ships, old bike frames etc), discussion about this
	[bookmark: _Hlk86834992]Metal
	CO2 produced per gram from raw material in the ground (litres)
	CO2 produced per gram from recycled material (litres)
	Recycled materials for the examples above

	Copper (Cu)
	1.7 litres
	220 cm3 / 0.22 litres
	2 Penny  
12 litres CO2 becomes 
2.1 litres CO2

	Iron (Fe)
	1.1 litres
	213cm3 / 0.21 litres
	Teaspoon
16 litres CO2 becomes 
3 litres CO2

	Aluminium
	11 litres
	900cm3 / 0.9 litres
	Wheel
12000 litres CO2 becomes 
97 litres CO2




[bookmark: _Hlk86834287]School work, what are the uses of copper, where is it found? How does it change from Ore to Metal?
How many grams and litres of CO2 does 16.6 million 2p pieces make, what does this look like?
Where did people first make iron, can you map it and put dates where and when the earliest iron was extracted?
Go round the class/school with a magnet, find iron/steel, where is it and what is it doing? Shiny silver metal that is not magnetic is generally aluminium, where is it and what is it doing?
Aluminium was not isolated (made as a pure metal) until the 19th century, what technological advances made this possible?
The heavy ball is 1750g, how many litres of CO2 to make it? Nearly 19500 litres, if it was made from recycled Iron then about 1600 litres.  What about a car, what about a ship (the Ever Given?)





Transport
The distance from Tenby to here is approx. 24.5 miles so 49 miles round trip for 50 pupils.
What’s better coach or driving, both burn fuel and these figures are averages, they depend on how efficient the vehicle is, how fast you drive, traffic & road conditions, tyres, driving style etc etc.
Lets do the maths

	
	Miles travelled
	Number of pupils
	
	
	

	
	34
	57
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	Vehicle
	Vehicle
	Vehicle
	Vehicle
	

	
	Coach
	Car
	Plane
	Bicycle
	

	Number needed
	1
	14
	1
	57
	

	CO2 produced
	g/mile
	g/mile
	g/pupil/mile
	g/pupil/mile
	

	CO2 produced (g)
	2000
	280
	212
	25
	

	CO2 x distance x pupils (g)
	68000
	135660
	416228
	48450
	

	Litres CO2 Produced Total
	34618
	69063
	211898
	24665
	

	litres CO2 per pupil
	607
	1212
	3718
	433
	

	
	
	
	
	
	



[bookmark: _GoBack]
How do you get to school?
	
	Walk
	Cycle
	Car
	Bus
	Train
	Horse
	Number

	AM
	
	
	
	
	
	
	

	PM
	
	
	
	
	
	
	



Why?
This is for you to analyse at school/
	Car

	Walk
	Bus

	Cycle

	Car share?


	Good points
1
2
3
4
Bad Points
1
2
3
4
	Good points
1
2
3
4
Bad Points
1
2
3
4
	Good points
1
2
3
4
Bad Points
1
2
3
4
	Good points
1
2
3
4
Bad Points
1
2
3
4
	Good points
1
2
3
4
Bad Points
1
2
3
4



You need to find ways for the positives for walking, using the bus and cycling to school to outweigh the negatives.

You need to find ways for the negatives for using the carto go to school to outweigh the positives.



	Food
	Rough litres CO2/Portion

	Beef (beef herd)
	7636

	Lamb
	3055

	Cheese
	1069

	Beef (dairy)
	2673

	Chocolate
	967

	Coffee
	346

	Prawns (Farmed)
	1527

	Palm oil
	204

	Pig Meat
	891

	Poultry
	764

	Olive Oil
	31

	Fish (farmed)
	636

	Eggs
	229

	Rice
	204

	Fish (wild catch)
	382

	Milk
	15

	Cane Sugar
	153

	Groundnuts
	127

	Wheat & Rye
	71

	Tomatoes
	7

	Maize/Corn
	5

	Cassava
	127

	Soymilk
	5

	Peas
	115

	Bananas
	4

	Root Veg
	51

	Apples
	2

	Citrus Fruit
	2

	Nuts
	2



Using this list make a meal and work out the litres of CO2 it would produce.

Eg Cheese Pizza = Wheat + Tomato + Cheese = 71 + 7 + 1069 = 1147 litres of CO2!




[bookmark: _Hlk86834171]Teacher Data Sheets
	Metal
	CO2 produced per gram from raw material in the ground (litres)
	CO2 produced per gram from recycled material (litres)
	Recycled materials for the examples above

	Copper (Cu)
	1.7 litres
	220 cm3 / 0.22 litres
	2 Penny  
12 litres CO2 becomes 
2.1 litres CO2

	Iron (Fe)
	1.1 litres
	213cm3 / 0.21 litres
	Teaspoon
16 litres CO2 becomes 
3 litres CO2

	Aluminium (Al)
	11 litres
	900cm3 / 0.9 litres
	Wheel
12000 litres CO2 becomes 
97 litres CO2



This is for you to analyse at school/
	Car

	Walk
	Bus

	Cycle

	Car share?


	Good points
1
2
3
4
Bad Points
1
2
3
4
	Good points
1
2
3
4
Bad Points
1
2
3
4
	Good points
1
2
3
4
Bad Points
1
2
3
4
	Good points
1
2
3
4
Bad Points
1
2
3
4
	Good points
1
2
3
4
Bad Points
1
2
3
4



You need to find ways for the positives for walking, using the bus and cycling to school to outweigh the negatives.

You need to find ways for the negatives for using the carto go to school to outweigh the positives.



	Food
	Rough litres CO2/Portion

	Beef (beef herd)
	7636

	Lamb
	3055

	Cheese
	1069

	Beef (dairy)
	2673

	Chocolate
	967

	Coffee
	346

	Prawns (Farmed)
	1527

	Palm oil
	204

	Pig Meat
	891

	Poultry
	764

	Olive Oil
	31

	Fish (farmed)
	636

	Eggs
	229

	Rice
	204

	Fish (wild catch)
	382

	Milk
	15

	Cane Sugar
	153

	Groundnuts
	127

	Wheat & Rye
	71

	Tomatoes
	7

	Maize/Corn
	5

	Cassava
	127

	Soymilk
	5

	Peas
	115

	Bananas
	4

	Root Veg
	51

	Apples
	2

	Citrus Fruit
	2

	Nuts
	2



Using this list make a meal and work out the litres of CO2 it would produce.

Eg Cheese Pizza = Wheat + Tomato + Cheese = 71 + 7 + 1069 = 1147 litres of CO2!



