The Effect of Acid Rain on Limestone


Purpose


Students will collect rainwater and measure its acidity. They will use the rainwater to determine the effect that acid rain has on limestone.


Time Requirements


one 45-minute class period


Advance Preparation 


•	Crush limestone into small, pea-sized pieces. Each student will need about five pieces. 


•	Install the EasyData application on the graphing calculators.


Materials


The rainwater in this activity should have a pH of about 3.5 or lower. If necessary, students can prepare simulated acid rain with a pH of about 3.5 by adding 1.5 mL of vinegar to 100 mL of distilled water. 


Safety Information


Remind students to review all safety precautions and to observe laboratory rules.


Teaching Tips


•	Before the lab, review the meaning of pH with students. Be sure they understand that pH is logarithmic. A solution with a pH of 3, for example, is ten times more acidic than a solution with a pH of 4. 


•	Discuss acid rain and how it affects limestone. Show students limestone rocks. 


•	Explain that limestone is composed mainly of calcite (calcium carbonate), a crystal that is dissolved easily by acid rain. 


•	Bring in an antacid package. Tell students that calcium carbonate is a primary ingredient in many antacids because of its ability to neutralize acids.


Extensions


Students can investigate how the level of acidity of acid rain affects limestone by repeating the experiment using simulated rainwater with different pH values. Add enough vinegar to distilled water to prepare solutions with pH values of 2.5, 3.5, 4.5, and 5.5. Have them repeat the experiment for each of these solutions and compare the results. Students also can collect rainwater over an extended period and determine if the acidity changes over time.


Pre-Lab Answers


1.	The pH scale is a measure of acidity. A substance with a pH of 7 is neutral. A substance with pH less than 7 is acidic, and a substance with pH greater than 7 is basic.


2.	less acidic


3.	The solution would become less acidic and the pH would rise.


4.	A solution with a pH of 3 is ten times more acidic than a solution with a pH of 4.


A sample graph is shown below.











