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BACKGROUND INFORMATION

Water is cleaned in nature as it passes through sand and gravel. Drinking water plants and wastewater treatment plants use metal grating and screens that filter out large debris. Raw sewage must now be treated before it is allowed to enter our rivers, lakes, and ocean. All water from streams and lakes must be treated or purified again before it can be used as drinking water. The procedures used for treating water in this experiment are similar to the procedures used in water treatment plants.

Used water is usually treated in three steps. The first step is pretreatment. The second step is the primary treatment of settling and skimming. Layers of sand and gravel are used for filtration. During this process, solids get trapped in the sand and gravel while the water flows through. The third step is the secondary treatment of aeration and settling. Aeration is the process of stirring or bubbling air through the liquid. Adding oxygen to the water promotes the growth of helpful aerobic bacteria and other microorganisms that can decompose organic material. This process is called biological degradation. Wastewater treatment plants have large aeration tanks and clarifiers that do this procedure. Finally, chlorine is added to the water or other disinfection procedures are used to kill any remaining harmful bacteria.
TERMS

aeration: to expose to circulating air.

chlorine: a chemical element, symbol Cl, atomic number 17, atomic weight 35.453; used as a disinfectant in drinking and wastewater treatment processes.

disinfection: the use of chemicals and/or other means to kill potentially harmful microorganisms in water; used in both wastewater and drinking water treatment.

organic material: material derived from organic, or living, things; relating to or containing carbon compounds.

sewage contamination: the introduction of untreated sewage into a water body.

ultraviolet light: similar to light produced by the sun. Special lamps produce ultraviolet light. As organisms are exposed to this light, they are damaged or killed.


ADVANCE PREPARATION

A. Gather all materials before lab session.

B. Do steps 1 and 2 of the activity as a demonstration or have groups of students complete them. Depending on the maturity and skill level of the students, this may be best done as a teacher demonstration.

C. Run off copies of the data table.


PROCEDURE

I. Setting the stage


A. Discuss background information with students.

II. Activity
A. Have the students perform the following procedure:

1. Fill a large glass jar 3/4 full of water. Add some dirty ground-up organic matter such as grass clippings or orange peels, a small amount of detergent, and a few drops of green food coloring.

2. Cap the jar, shake it well, and let the mixture stand in the sun for two days.

B. After the “used” sample has ripened for two days, have the students do the following:

1. Shake the mixture and pour a sample into one of the test tubes. Label this test tube “Before treatment, Sample # 1”

2. Use an aerator from an aquarium to bubble air through the sample in the jar. Allow several hours for aeration; leave the aerator attached overnight. If you do not have an aerator, use a mechanical stirrer or mixer and also leave on overnight.

C. The next day, when aeration is complete, have the students:

1. Pour another sample into a second test tube labeled “Aerated, Sample # 2.”

2. During treatment, fold a piece of filter paper in half twice. Hold three sides and pull out the remaining side to form a cone. Wet the paper with tap water and then insert the cone in a funnel. Mount the funnel on a support.

3. Place a layer of medium gravel, then fine gravel, and finally white sand in the funnel. (A filtration plant does not use filter paper, but the sand trap is several meters deep. The paper replaces several layers of sand.)

4. Pour the remaining aerated liquid through the filter into the beakers. This takes a while and spills easily. Do not allow the liquid to spill over the filter paper. You may have to filter the same liquid several times before you obtain good results.

5. Pour a sample of the filtered water into a third test tube labeled “Filtered, Sample # 3”.

6. With goggles on, pour another sample of the filtered water into a fourth test tube labeled “Chlorinated, Sample # 4.” Add two to three drops of chlorine bleach to the test tube. Mix well until the water is clear.

7. Carefully observe all four test tubes. Write a detailed description of each liquid in the data table on the student sheet. Include the odor of each sample. Do not taste!

III. Follow-Up

A. Have students fill in the data table.

B. Ask students the following questions:

1. What changes in the composition of the liquid did you observe after aeration?

2. Did aeration remove any of the odor?

3. What was removed by the sand filter?

4. Did the addition of chlorine cause the water to become clearer?

5. Did the chlorine remove the green color?

6. Did the chlorine have an odor? Was it worse than the wastewater?

IV. Extensions

A. This can also be set up in an aquarium using several layers of sand and gravel. Pour water through as a solution to filter. It is impressive to note how much it takes to filter the color out of the water.

B. Visit a local wastewater treatment plant (always accompanied by an operator or manager).

C. Invite a guest speaker from a wastewater treatment plant to speak with the class about treatment processes, experiences, costs, and benefits to the community and environment.

RESOURCES

Biological Science: An Ecological Approach, 7th edition, BSCS Innovative Science Education, Kendall/Hunt Publishing Company, Dubuque, Iowa, 1992.

Cunningham, William P. and Barbara Woodsworth Saigo, Environmental Science: A Global Concern, Wm. C. Brown Publishers, Dubuque, Iowa, 1995. 


STUDENT SHEET

HOW TO TREAT USED WATER

Directions: Fill in the following information for each sample

Describe Step 1 (Making solution)


Describe Step 2 (Aeration)


Describe Step 3 (Filtration)


Describe Step 4 (Chlorination)


Record Observations of Samples 1,2,3,4

Sample 1


Sample 2


Sample 3


Sample 4


D.4 HOW TO TREAT USED WATER








Objectives:


The student will be able to:





The student will be able to demonstrate a method of treating polluted water.





Suggested Grade Level:


6-8





Subjects:


Chemistry, Earth Science, Health





Time:


15 minutes prepartion


2 days time for biological degradation


1 day aeration time


50 minutes investigation 





Materials:


sand


fine gravel


medium gravel


funnel


filter paper


ring stand and ring


aerator or stirrer


goggles for each student


chlorine bleach


large jar


4 large test tubes


test tube rack


two 400 mL beakers


green food coloring


dirt


organic matter


detergent


glass-marking pencil


student sheet
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