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Activity Summary: 
In this activity, students will explore the concept of acid rain using pennies.  They will look at the changes that occur to pennies left in an acid rain-like environment (vinegar) compared with pennies left in normal water.  

Subject: 

Science: Earth and Space Science
Grade Level: 

Target Grade: 8th
Upper Bound: 8th 

Lower Bound: 6th
Time Required: 1 class period for the initial setup, then a few minutes each day for 5 days 

Activity Team/Group Size: Individually or with a partner

Reusable Activity Cost Per Group [in dollars]: Less than $5 (for cups or beakers)

Expendable Activity Cost Per Group [in dollars]: Less than $10 (for pennies, vinegar, distilled water, pH paper, and plastic wrap)
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Graduate Fellow Name: Erin Anitsakis 
Teacher Mentor Name: 
Date Submitted: 
Date Last Edited: March 8, 2006

Activity Plan: 
Introduce acid rain with the AcidRainPowerPoint presentation.

· Students can do this individually or with a partner is supplies are limited.

· Each student should receive two glasses or cups.  One should be labeled water and the other vinegar.
· Students should place one penny in each glass.  Next, they should barely cover one of the pennies with vinegar and the other with distilled water. 
· pH paper can be used to check the pH of the vinegar and the water.  Students should get two pieces of pH paper.  They should dip one strip into the vinegar for about 2 seconds, compare with the color chart, and record the result.  They should repeat this step with a new piece of pH paper for the water.  
· Each glass or cup should be sealed at the top with plastic wrap in order to prevent evaporation.  They cups should be placed in a safe, dry place.

· Students will check the changes in each glass once a day for about five days.  They should record any changes they witness each day.

· At the end of the experiment, the pennies should be washed with water, and the vinegar and water poured down the sink. 


Assessment: 
Students should fill out the observation worksheet describing their results.  They should also answer the questions at the end of the worksheet.  
Background & Concepts for Teachers: 
The term “acid rain" is used to describe ways that acids fall out of the atmosphere.  It is actually a broad term; a better phrase to use would be acid deposition.   As acidic water flows over and through the ground, it affects a variety of plants and animals. The strength of the effects depend on many factors, including how acidic the water is, the chemistry and buffering capacity of the soils involved, and the types of fish, trees, and other living things that rely on the water. 

Acid rain is measured using a scale called "pH." The lower a substance's pH, the more acidic it is.  Pure water has a pH of 7.0. Normal rain is slightly acidic because carbon dioxide dissolves into it, so it has a pH of about 5.5. As of the year 2000, the most acidic rain falling in the US has a pH of about 4.3.

Acid rain has a variety of effects, including damage to forests and soils, fish and other living things, materials, and human health. Acid rain also reduces how far and how clearly we can see through the air, an effect called visibility reduction. 

In this experiment, the vinegar with the penny should turn bluish-green. The bluish-green substance in the vinegar comes from the copper in the penny. It is a byproduct of the chemical reaction in which the acid in the vinegar very gradually eats away the penny.

The chemical reaction between the acid and the copper penny is so slow that you cannot see any difference in the shape of the metal in just 5 days, at least not with your eye alone. You may see some changes after about two weeks, especially at the edge of the penny.

Vocabulary / Definitions:  
· pH - A scale that denotes how acidic or basic a substance is. Pure water has a pH of 7.0 and is neither acidic nor basic.

· acid - Having a pH of less than 7
· base – Having a pH of greater than 7
· acid rain - The result of sulfur dioxide and nitrogen oxides reacting in the atmosphere with water and returning to earth as rain, fog, or snow.

· deposition - The act of depositing, especially the laying down of matter by a natural process
Materials List: 
· 2 copper pennies per student (pre-1981 pennies are best, pennies minted after that time have a different chemical composition.)

· 2 small beakers or clear non-metal cups per student
· enough vinegar to slightly cover the penny sitting in the beaker or cup 

· enough distilled water to slightly cover the penny sitting in the beaker or cup

· 2 strips of pH paper per student (with the color chart)

· plastic wrap


Multimedia Support and Attachments: 

· Acid Rain Worksheet
· Acid Rain PowerPoint presentation
References:  

http://www.epa.gov/airmarkets/acidrain/experiments/exp9.html
http://www.haverford.edu/educ/knight-booklet/greenpenny.htm
www.maine.gov
spice.ees.ufl.edu

