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Three steps to clean water 

	The water we use for our everyday activities must be treated before it can be returned to the environment. In cities, this water travels through sewers to wastewater treatment plants, where it undergoes a number of treatments before being discharged into the environment. In this activity, you will use modelling to gain a better understanding of the steps in wastewater treatment.


For help in answering questions 1 to 4, read pages 339–341 of your student book. 

IDENTIFYING THE PROCESS TO MODEL
1.
Explain what is meant by wastewater.

	
	

	
	

	
	


2.
What undesirable elements may wastewater contain?

	
	

	
	

	
	

	
	

	
	

	
	


3.
What are the two main methods used to treat wastewater?

	
	

	
	

	
	

	
	


planning your model
4.
In this activity, you will model wastewater treatment. Complete the table on the following page by listing the three treatments applied to wastewater in a treatment plant and by giving a short description of each process.



Main processes in wastewater treatment

	Treatment
	Description 

	
	

	
	
 

	
	

	
	


	
	

	
	

	
	

	
	
 

	
	

	
	


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


designing your model
5.
To make your model, you will need the following materials:


Materials


•
about 250 mL wastewater 
•
magnetic stirrer
containing glucose (organic matter) 
•
dropper bottle of bleach


•
500-mL wash bottle
•
200 mL tap water


•
3 65-mm funnels
•
600-mL beaker

•
fine-mesh sieve
•
test tube (15 mm ( 125 mm)


•
3 sheets of 12.5-cm filter paper
•
test-tube rack


•
2 250-mL Erlenmeyer flasks
•
plastic dropper

•
40 mL of 8 g/L suspension 
•
dropper bottle of Fehling’s solution A
of active baker’s yeast
•
dropper bottle of Fehling’s solution B


•
hot plate

•
thermometer



•
stir bar



6.
Follow the protocol below to model wastewater treatment.

	Protocol
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1. 
Uncap the wash bottle and place a funnel in the bottle mouth.

2. 
Place the sieve on top of the funnel.

3. 
Gently pour the wastewater through the sieve so it runs into the wash bottle.

4. 
Recap the wash bottle and allow the water to settle for 5 minutes (see “Simple decanting,” the Toolbox, p. 32).

5. 
Fold a piece of filter paper to make a cone (see the Toolbox, p. 33).

6. 
Place the cone of filter paper in a second funnel.

7. 
Place the funnel in the mouth of an Erlenmeyer flask.

8. 
Squeeze the wash bottle to expel the aqueous phase into the funnel. When the aqueous phase has stopped flowing, gently open the wash bottle to let air in and then close it again once it has recovered its normal shape. Repeat this step to filter all the aqueous phase, but only the aqueous phase.

9. 
Add the baker’s yeast suspension to the Erlenmeyer flask.

10. 
Place the Erlenmeyer flask on the hot plate.


11. 
Heat the mixture to 38°C.

12. 
Place the stir bar in the Erlenmeyer flask.


13. 
Turn on the magnetic stirrer and stir the mixture for at least 30 minutes.


14. 
Fold a second sheet of filter paper to make a cone.


15. 
Place the cone of filter paper in the third funnel.


16. 
Place the funnel in the mouth of the second Erlenmeyer flask.


17. 
Filter the yeast mixture. If the cone of filter paper becomes clogged, replace it with another cone.


18. 
Add 2 drops of bleach to the filtrate.


19. 
Gently swirl the Erlenmeyer flask.


20. 
Bring about 200 mL of tap water to a boil in the beaker.


21. 
Using the dropper, put 20 drops of filtered water in the test tube.


22. 
Add 5 drops of Fehling’s solution A and then 5 drops of Fehling’s solution B to the test tube (see the Toolbox, p. 43).


23. 
Place the test tube in the boiling water for 5 minutes.


24.
Observe the colour of the test-tube contents: if it is blue, there are no carbohydrates in the water; if it is orange and a precipitate has formed, the water contains carbohydrates.


validating your model

7.
Is the water you obtained translucent and free of carbohydrates? How do you know?

	
	

	
	

	
	



8.
Would you drink this water? Explain your answer.

	
	

	
	

	
	

	
	



9.
Complete the table below by indicating which steps of your protocol modelled each of the three main treatments applied to wastewater in a treatment plant.


Wastewater treatments modelled

	Treatment
	Description 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



10.
Describe at least four differences between the treatments you used and the actual processes in a municipal wastewater treatment plant.

	
	

	
	

	
	

	
	

	
	



11.
Why do you think you had to add yeast to the wastewater?

	
	

	
	



12.
After the treatments you used in your model, do you think the wastewater still contained living organisms? Explain your answer.

	
	

	
	

	
	



13.
How could you improve your model?

	
	

	
	

	
	

	
	

	
	



14.
Has this activity helped you understand the stages of wastewater treatment?
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