General Studies for Primary Schools
Filtration materials - Worksheet
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When we make a water filter, how do we layer the filtration materials to enable it to function better?




Activity A - Simulation test 
Inquiry question:	How do we layer the filtration materials to enable the water filter to function better? 
Materials: model filter (1), simulated water impurities (1)





Prediction 
We are going to use the following devices to simulate the filtration process. Predict which of them functions better. (Put a √ in the box)
	Device A            
	Device B

	Materials with larger holes are put on top
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Materials with smaller holes are put beneath
	Materials with smaller holes are put on top
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Materials with larger holes are put beneath




Steps 
1. Put the simulated water impurities in Device A. 
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                Simulated water impurities


2. Shake the device slightly to allow the impurities to flow down.
3. Observe and record the impurities that are separated by each layer. 
4. Repeat steps 1 to 3 with Device B. 
Results
Record the results: 
· Draw the results. 
· Circle the correct descriptions. 
	Device A            
	Device B

	[image: ]Materials with larger holes are put on top
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[image: ]Materials with smaller holes are put beneath
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	[image: ]Materials with smaller holes are put on top
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[image: ]Materials with larger holes are put beneath
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	Feature of the device
The layering order of filtration materials (from bottom to top):
· From the material with ( larger / smaller ) holes to that with ( larger / smaller ) holes
Result
· Different sizes of impurities are ( separated by all layers / separated by one layer ) of filtration materials.
· The filtration effectiveness is ( better / poorer ).
	Feature of the device
The layering order of filtration materials (from bottom to top):
· From the material with ( larger / smaller ) holes to that with ( larger / smaller ) holes
Result
· Different sizes of impurities are ( separated by all layers / separated by one layer ) of filtration materials.
· The filtration effectiveness is ( better / poorer ).




Conclusion 
In making a water filter, the filtration effectiveness will be better when we layer the filtration materials from that with __________ holes to that with __________ ones.

Activity B - Testing filtration materials 
Inquiry question:	What factors do we need to consider when choosing filtration materials?
Materials:	filtration materials - half bowl of big stones, small stones and sand,
plastic bowls (with small holes on the bottom)(3), plastic cups(3),     mud water (about 300ml), timer(1)








Steps
1. Put big stones, small stones and sand into three plastic bowls respectively. Observe and record the size of gaps in each material.
[image: ]2. Put a plastic cup under each plastic bowl to carry the water filtered by the materials. 
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       big stones                small stones                  sand
3. Pour 100ml of mud water into each plastic bowl. When it is all poured into the bowl, start timing until the filtration process is completed.
4. Record the filtration time and the water quality after filtration.

Results

	Filtration material
	a. Rocks
	b. Small stones
	c. Sand

	Size of gaps
	large  /  medium  /  small
	large  /  medium  /  small
	large  /  medium  /  small

	Filtration time
	_______ seconds
	_______ seconds
	_______ seconds

	Water quality after filtration
	Still turbid /       modest improvement /
rather clear / very clear
	Still turbid /       modest improvement /
rather clear / very clear
	Still turbid /      modest improvement /
rather clear / very clear



Questions

1.  Compare the properties of filtration materials: (Write down the letters)
[image: ][image: ][image: ]     a. big stones              b. small stones         c. sand



   (i) Size of gaps:
      Largest	___________  >  ___________  >  ___________	Smallest
   (ii) Filtration time:
      Fastest	___________  >  ___________  >  ___________	Slowest

   (iii) Water quality after filtration
      Best		___________  >  ___________  >  ___________	Worst

2.  According to the above results:
The filtration time is ( the shortest / the longest ) for the material with the largest gap, but the water quality after filtration is ( the best / the worst ).
3.  (i)	What problem will occur if a filter contains sand only?
(  bad water quality after filtration  /  long filtration time  /  high price  )
(ii)	What problem will occur if a filter contains big stones only? 
____________________________________________________________________

Conclusion   (You can choose more than one answers)
When choosing filtration materials, we need to consider the ( filtration time / colour of the materials / water quality after filtration ) so as to make a water filter with high effectiveness. 

Suggested answers

Activity A 
Results: 
	Device A            
	Device A

	Materials with larger holes are put on top
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Materials with smaller holes are put beneath
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	Materials with smaller holes are put on top
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	Feature of the device
The layering order of filtration materials (from bottom to top):
· From the material with ( larger / smaller ) holes to that with ( larger / smaller ) holes
Result
· Different sizes of impurities are ( separated by all layers / separated by one layer ) of filtration materials.
· The filtration effectiveness is ( better / poorer ).
	Feature of the device
The layering order of filtration materials (from bottom to top):
· From the material with ( larger / smaller ) holes to that with ( larger / smaller ) holes
Result
· Different sizes of impurities are ( separated by all layers / separated by one layer ) of filtration materials.
· The filtration effectiveness is ( better / poorer ).



Conclusion: smaller, larger




Activity B 
Results: 
	Filtration material
	Big stones
	Small stones
	Sand 

	Size of gaps
	large  /  medium  /  small
	large  /  medium  /  small
	large  /  medium  /  small

	Filtration time
	___10___ seconds
	____15___ seconds
	___30____ seconds

	Water quality after filtration
	Still turbid /       modest improvement /
rather clear / very clear
	Still turbid /      modest improvement /
rather clear / very clear
	Still turbid /      modest improvement /
rather clear / very clear



Questions:
[bookmark: _GoBack]1.	(i)  	a  >  b  >  c
   	(ii)  	a  >  b  >  c
  	(iii)  	c  >  b  >  a

2.  The filtration time is ( the shortest / the longest ) for the material with the largest gap, but the water quality after filtration is ( the best / the worst ).
3.  (i)	long filtration time
 (ii)	bad water quality after filtration

Conclusion: filtration time, water quality after filtration
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