Ocean Acidification

Instruction Sheet

Apparatus you will need

10 cm3 syringe

Bicarbonate colour chart
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250 cm3 glass beaker

Candle and holder

Timer

Watch glass (larger diameter than the beaker)

Tongs

Chemicals you will use

30 cm3 bicarbonate indicator

What you will do

1. Using the syringe, add 30 cm3 of the indicator to the glass beaker.

2. Using the bicarbonate colour chart, record the colour and pH of the contents of the beaker.

3. Light the candle, carefully place it into the beaker and start the timer.
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Place the watch glass on top of the beaker to stop the gases from escaping. 

5. Using the tongs lift the watch glass approximately every 10 seconds to stop the candle from going out. This can be seen in the photo.

6. Allow the candle to burn for no more than 60 seconds.

7. Put out the candle and let the beaker and its contents cool.

8. Carefully swirl the contents of the beaker.

9. Using the bicarbonate colour chart, record the final colour and pH of the contents of the beaker.

10. Keep the beaker and its contents if you are doing further investigations. 

Are Plants the Answer?

Instruction Sheet

Apparatus you will need

100 cm3 measuring cylinder

250 cm3 glass beaker 
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Bicarbonate colour chart
Candle and holder

Tongs

Watch glass 

Timer

100 cm3 glass beaker

Green plant

Access to lamp

Chemicals you will use

30 cm3 bicarbonate indicator
What you will do

NOTE

If you have kept the contents of the beaker from the Ocean Acidification experiment then go to step 7.

1. Using the measuring cylinder, add 30 cm3 of the indicator to a 250 cm3 glass beaker.

2. Using the bicarbonate indicator colour chart, record the pH of the solution.
3. Light the candle, carefully place it into the beaker and start the timer.

4. Using the tongs lift the watch glass approximately every 10 seconds to stop the candle from going out.

5. Allow the candle to burn for no more than 60 seconds.

6. Put out the candle and let the beaker and its contents to cool.

7. Remove the candle and pour the contents into 100 cm3 glass beaker.

8. Using the bicarbonate indicator colour chart, record the pH of the solution. 

9. Now add the green plant to the beaker and place it in front of lamp for at least 10 minutes. If it is a very sunny day you could leave it by the window in the sunshine. Using the bicarbonate colour chart record the pH of the solution.

10. If after 10 minutes there is a visible colour change, use the bicarbonate colour chart find out and record the pH of the solution. If there is no colour change, leave the beaker and the contents for a further 10 minutes in the light and then record the pH.

Bicarbonate indicator colour changes

[image: image4.wmf]These will vary a little depending on your screen or printer. It’s best to compare them to tubes with standard pH solutions in.

Solubility of Carbon Dioxide

Instruction Sheet

Apparatus you will need

	100 cm3 measuring cylinder
	Boiling tube x 4
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1 cm3 Pasteur pipette x 2
	Test tube rack

	Thermometer (0 to 100oC)
	250 cm3 glass beaker x 2

	Breathing system
	Straws

	Access to kettle
	Access to fridge (optional)


Chemicals you will use

	200 cm3 of freshly boiled and cooled distilled water
	10 cm3 0.1 M sodium hydroxide (irritant)

	Phenolphthalein (highly flammable & irritant)
	Crushed ice


What you will do

1. Using a measuring cylinder, add 30 cm3 of distilled water to a boiling tube.

2. Using a Pasteur pipette or dropping bottle, add a few drops of the phenolphthalein to the boiling tube.

3. Using another Pasteur pipette or dropping bottle, add a few drops of sodium hydroxide to the boiling tube until it goes pale pink. 

4. Using the thermometer record the temperature of the contents of the boiling tube.

[image: image6.jpg]



5. Connect the breathing system to the boiling tubes as shown in the photo. 

6. Take a fresh straw, place it into the breathing system and breathe through the straw at a steady rate until the pink colour has completely gone.

7. Record the number of times you exhaled.

8. Repeat steps 1 to 7 but this time leave the boiling tube in the beaker with crushed ice and for a few minutes before step 4.

9. Repeat steps 1 to 7 but this time leave the boiling tube in the fridge for a few minutes before step 4. If there is no access to a fridge, place the boiling tube into a beaker with cold tap water before step 4.

10. Repeat steps 1 to 7 but this time leave the boiling tube in the beaker with hot water for a few minutes before step 4.

Resisting the Acidification Instruction Sheet

Apparatus you will need

20 cm3 syringe x 4
100 cm3 glass beaker x 4
Pasteur pipette x 2

5 cm3 syringe

Chemicals you will use

20 cm3 of sea water (irritant)

Phenol red indicator (irritant)

60 cm3 of vinegar

20 cm3 0.4M sodium hydroxide (irritant)

20 cm3 of tap water

20 cm3 of distilled water

What you will do

1. Using a 20 cm3 syringe, add 20 cm3 of the seawater to a 100 cm3 glass beaker.

2. Using a Pasteur pipette or a dropping bottle, add a few drops of Phenol red indicator to the beaker. 

3. Using a 5 cm3 syringe, add 2 cm3 of the vinegar (a weak acid) to the beaker. Note any colour changes.

4. Using another Pasteur pipette, carefully add drop wise 0.4 M sodium hydroxide (a neutraliser) until the colour reaches a violet/ pink colour.

5. Record the number of drops.

6. Repeat steps 1 to 5 with tap water and distilled water.

11. Light the candle, carefully place it into the beaker and start the timer.

12. Using the tongs lift the watch glass approximately every 10 seconds to stop the candle from going out.

13. Allow the candle to burn for no more than 60 seconds.

14. Put out the candle and let the beaker and its contents to cool.

15. Remove the candle and pour the contents into 100 cm3 glass beaker.

16. Using the bicarbonate indicator colour chart, record the pH of the solution. 

17. Now add the green plant to the beaker and place it in front of lamp for at least 10 minutes. If it is a very sunny day you could leave it by the window in the sunshine. Using the bicarbonate colour chart record the pH of the solution.
18. If after 10 minutes there is a visible colour change, use the bicarbonate colour chart find out and record the pH of the solution. If there is no colour change, leave the beaker and the contents for a further 10 minutes in the light and then record the pH.

	Pupil Sheet

	Ocean Acidification
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Ocean Acidification

	
	Start
	End

	Colour
	
	

	pH
	
	


Solubility of Carbon Dioxide

	Temperature (oC)
	Number of times exhaled

	
	

	
	

	
	

	
	


If your teacher allows you, plot a graph of temperature against number of exhales.

What is the relationship of temperature and the quantity of carbon dioxide (No. times exhaled) dissolved in the water?

___________________________________________________________

___________________________________________________________

___________________________________________________________

Using your results, explain why countries are trying to reduce the quantity of carbon dioxide they produce and ocean acidification.

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________
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Resisting Acidification

	Type of water
	Colour at start
	Colour at end
	Number of drops

	
	
	
	

	
	
	
	

	
	
	
	


Which type of water resisted the acidification the most?

___________________________________________________________

___________________________________________________________

___________________________________________________________

Suggest reasons why you think your type of water was able to resist the acidification.

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

[image: image10.jpg]




Are Plants the Answer?

	
	10 minutes
	20 minutes

	pH
	
	

	pH
	
	


What can you say is happening to the pH of the water?

___________________________________________________________

___________________________________________________________

___________________________________________________________

What is helping the pH of the water to change?

___________________________________________________________

___________________________________________________________

___________________________________________________________

If your teacher allows, find out how plants called phytoplankton can help to capture the carbon dioxide.

Name :
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