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Adapted from: Slattery, Britt Eckhardt, and Alan S. Kesselheim. "Water Purifiers." WOW! 
the Wonders of Wetlands: An Educator's Guide. Eds. Susan H. Higgins and Mark R. 

Schiling. Environmental Concern Inc. and The Watercourse, 2003. 215-219.  

Grade Level: 
Intermediate/Advanced 
 
Duration: The Mechanical Method 
should take about 45 minutes; The 
Natural Method should take about 
30-45 minutes.  These two parts of 
the lesson can be split between two 
class periods if necessary. 
 
Setting: Classroom 
 
Summary: Students purify water 
mechanically and naturally. 
 
Objectives: Teach students about 
different methods of water 
purification, and allow them to see 
that both humans and nature can 
take part in this cleansing. 
 
Vocabulary: water treatment, 
sedimentation, filtration, flocculation 
 
Related Module Resources: 
Nature's Filter 
 
Additional Materials (NOT 
Included in Module): 

Part 1 

 Water, 25ml each of gravel, 
sand, soil, and salt (for each 
group), Containers large enough 
to hold the above plus one liter 
of water, several 1 liter glass 
beakers, 250ml glass beakers, 
500ml glass beakers, alum, 
glass stirring rod, coffee filters, 
balance that measures in grams 

Part 2 

 Water, 25ml each of gravel, 
sand, soil, and salt, crushed 
leaves, grass, etc. 2 long, 
shallow pans (clear if possible). 
piece of sod (cut to fit snugly in 
one of the pans)2 clear glass 
containers 

 

 

Academic Standards 

Mathematics Pre K – High School 
 2.1 Numbers and Operations 

o C Numbers and Operations – Fractions 
o D Ratios and Proportional Relationships 
o E The Number System 
o F Number and Quantity 

 2.4 Measurement, Data, and Probability 
o A Measurement and Data 

 
English Language Arts Pre K – 5, 6 - 12 

 1.2 Reading Informational Text 
o Key Ideas and Details 
o Craft and Structure 
o Integration of Knowledge and Ideas 
o Vocabulary Acquisition and Use 
o Range of Reading 

 1.5 Speaking and Listening 
o Comprehension and Collaboration 
o Presentation of Knowledge and Ideas 
o Integration of Knowledge and Ideas 
o Conventions of Standard English 

 
Reading in Science and Technical Subjects 6 – 12 

 3.5 Reading 
o Key Ideas and Details 
o Craft and Structure 
o Integration of Knowledge and Ideas 
o Range and Level of Complex Texts 

 

Background:  The average American uses about 200 

gallons of water per day!  That's a lot considering that 
drinking water is only .003% of water on Earth. That water is 
used in the home, at school, at business, and in industrial 
and agricultural activities that supply us with things we need 

and use.  That’s a lot of water, and it  
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must be treated before we can drink it. Our wastewater (the part that goes down the drain) must 
also be treated before it is released back into the environment.  
 
Many impurities – sewage, dissolved minerals, and toxic chemicals – make their way to rivers 
and lakes.  Water treatment facilities use various water-purification methods, including 

biological treatment, during which microorganisms digest certain impurities.  The water you 
drink probably contains some chlorine and a variety of salts used to improve the quality of 
water.  In many communities, fluoride is added to the water to help prevent tooth decay. 

Several steps are required to purify water.  One step is flocculation, which produces aluminum 
hydroxide particles called floc.  Another step is sedimentation, during which suspended 
particles in the water settle out.  More solids are removed through filtration.  The last step, 
sterilization, uses chemicals to further clean the water.  
 
Water can be filtered and purified naturally to some extent in wetlands.  Many wetlands lie in 
depressions or basins in the land.  When runoff collects there, it has a chance to stop and “rest” 
before it is slowly released to ground water or an adjacent waterway.  While the water is being 
held in the wetland, particles of soil and other pollutants have a chance to settle to the bottom 
as sediment.  The water moves on without this sediment.  Over time, the soil particles that 
collect will build up the wetland.  
 
Although nature can filter and purify water, humans often add too much waste for the natural 
cycle to clean up.  Mechanical purification – human induced purification – helps to make up for 
this in our drinking water. 
 

Overview 
Students mechanically and naturally treat water, and learn the advantages and disadvantages 
of each. 
 

Procedure 
As a warm up, locate your town's water source on a map.  Discuss some of the pollutants that 
can enter the body of water and explain that there are two ways to filter them from the water: 
mechanically (using chemicals) and naturally (using a wetland or soil). 
 
Part 1 – The Mechanical Method 

 
Divide the class into several small groups.  Give each group a sample of polluted water (about 1 
liter of water stirred together with about 25ml each of sand, soil, gravel and salt).  Have the 
students complete the following steps. 
 
Observe and record its clarity and color of the liter of polluted water you have been given.  
Describe the particles in it and their movement.  Record the mass of the polluted water by 
weighing a 250ml beaker, then pouring 250ml of polluted water into the beaker.  Subtract the 
weight of the beaker from the weight of the beaker with water in it to find the mass of the 
polluted water.  Divide the weight by the volume (250ml) to obtain the density (g/ml) of the 
sample.  Be sure to record all of these steps.  Set this sample aside as a control.   
 
Add 0.5g of alum to the polluted water that is still in the one-liter beaker.  Stir (using a glass 
stirring rod) for three to five minutes.  Aluminum hydroxide particles will develop, demonstrating 
flocculation.  Record the water's color and clarity after letting it sit for 10-15 minutes, and 
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compare it to the control.  Describe the way the particles settle or float in the solution; an 
example of sedimentation.   
 
Pour approximately 250ml of the polluted water through the coffee filter into the 500ml beaker, 
leaving the particles behind in the one-liter beaker.  This process is called decanting.  Do not stir 
or disturb the particles as you pour.  Compare the water that has gone through the filter to the 
water that was set aside earlier as a control and record the differences.  Determine the density 
of the 250ml of decanted water the same way you determined the density of the polluted water, 
and record the results.  Add one drop of bleach to the decanted water; this demonstrates 
sterilization.  Observe the final result and record the differences between this and the previous 
steps.   
 
Save the samples and materials for the next part. 
 
Part 2 – The Natural Method 

 
Create a mixture of polluted water as in the first method, but this time add grass and leaf 
clippings.  Divide the water into two containers.  Show the students one of the jars of polluted 
water and ask them what is in it.  Shake the jar vigorously and ask the students how the 
particles will settle when the water calms.  Place the jar someplace where everybody can see it.  
Once the particles have settled, have the class list the order in which the particles settled on the 
bottom and write them on the board. 
 
(This can be done before the class as preparation or during the class while the water settles: 
Place the sod in the pan; the top of the sod should be even with the top of the pan so that water 
can run off the edges.  Tilt the pan by propping one end on available materials (books, binders, 
etc.).  Place the lower end of the pan in another pan in order to catch the runoff.  Use a clear 
container or have a clear container nearby to pour the runoff into so that it can be seen without 
trouble.) 
 
Have one of the students pour the other jar of contaminated water onto the model and tell the 
students to observe the runoff that gathers in the collection pan. 
 

Discussion 
Part 1 – The Mechanical Method 

In the beginning, ask the students if they think natural or mechanical purification will be more 
effective. 
 
Part 2 – The Natural Method 

While waiting for the particles to settle in the polluted water that has been shaken, discuss 
where pollutants come from; specifically those that come from human activities.  Talk about how 
they get into the water (runoff from construction sites, farmland, etc.).  Once the particles have 
settled, ask the class why they settled in the order they did.  Ask why some particles settled 
faster than others (heavier, denser; make sure to note that it is not a matter of size, but of 
weight and density).  If any of the particles did not settle, discuss why.  (Note that the salt will 
have dissolved.) 
 
Before pouring the water on the sod, ask the students if there is a way nature can filter water.  
Ask how soil plays a role in purifying water.  Discuss how pollutants become trapped in the soil.  
Discuss that there is a limit to this, and that if the plants are not close enough together or there 
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are too many pollutants, the water will not be fully purified.  The filtration of the soil will help, but 
it will still not be purified.   
 
After the water that is poured onto the sod and is filtered out, note that the particles left in the 
runoff are the smaller ones.  Discuss how these particles would settle out in a location such as a 
wetland.  Ask the students if they think the water still contains pollutants.  Talk about the salt, 
and how that should still be there since it is dissolved in the water.  Discuss how invisible 
pollutants could be filtered out naturally.  Plants, for example, can use the nutrients in water and 
toxic substances can be stored in plant tissues.  Chemicals and too many nutrients can kill 
plants, and when plants die of other reasons, they decay in the water and re-release any 
pollutants they had absorbed in their lifetime. 
 
Talk about how the polluted water in this activity is supposed to represent pollutants such as 
sewage, dissolved minerals, and toxic chemicals.  Many steps, such as flocculation, 
sedimentation, filtration, and sterilization are required to purify the water.  Compare the waste 

that is left after each step of the mechanical method (and the end result) to the waste that is left 
after the natural method.  Which method of filtration is “better”?  What are the advantages and 
disadvantages of each?  Are both types of treatment necessary, or would just one suffice? 
 

Evaluation 
Make sure that students can describe the process of water treatment and identify the 

similarities and differences between natural and mechanical water treatment.  Be certain that 
they can compare the strengths and weaknesses of each type of treatment. 
 

Extensions and Modifications 
Have students estimate all of the labor and costs associated with purifying our drinking water 
(things such as time, jobs, energy, land, etc.). 
 
Investigate what happens to floc and other waste after the water is treatment.  Is there a better 
way it can be disposed of? 
 

Notes (Please write any suggestions you have for teachers using 

this activity in the future) 
 
 
 
 
 


