
Project Aglime

Abstract

This project will provide students with an opportunity to apply their knowledge of geology, chemistry, and biology to solve a problem from everyday life.  It will also provide students with a better understanding and appreciation of the aggregate mining industry in Ohio.  The project consists of three parts including gathering background information, guided inquiry, and open inquiry.  

Grade Level

This project is appropriate for students who have mastered stoichiometry in a general chemistry course.  (Grades 9-12)

Resource Type

Web search; Lab activity

Subject

Honors Chemistry, Biology, Earth Science
National Science Standards 

Science as Inquiry:

· Students are able to identify questions and concepts that guide scientific investigations.
· Students are able to design and conduct scientific investigations.
· Students are able to use technology and mathematics to improve investigations and communications.
Ohio Science Standards 
Physical Science:

· Students will be able to explain how atoms react with each other to form other substances and how molecules react with each other or other atoms to form even different substances.
Scientific Inquiry:

· Students will be able to participate in and apply the processes of scientific investigation to create models and to design, conduct, evaluate, and communicate the results of these investigations.
Diocese of Columbus Science Course of Study Objectives

· Identify and apply the scientific method.  
· Apply, demonstrate, and conduct metric system measurements in experimental and calculation situations.

· Distinguish among elements, compounds, mixtures, and list the properties of each.

· Predict the products of chemical reactions, and balance the resulting equation.

· Apply mole theory and Avogadro’s number in stoichiometric problems.

Teacher Objectives

· The student will be able to conduct scientific inquiry by first formulating a question, creating an experimental procedure, and performing a laboratory experiment.   (Bloom’s Taxonomy = synthesis)
· The student will be able to integrate their knowledge from several disciplines and apply that knowledge in order to solve a real-world problem. (Bloom’s Taxonomy = application)


Project Description

INTRODUCTION

Students receive a welcome letter from their new employer, OAIMA, which describes their role in Project Aglime:

Congratulations!  You have contracted your first job as an analytical chemist!  The Ohio Aggregates and Industrial Minerals Association (OAIMA) has hired you to (1) analyze the composition of one of their products, and (2) to evaluate its effectiveness in increasing crop production.  The product you will be researching is called aglime.  Several OAIMA members produce aglime by mining limestone and dolomite, which are then crushed, and sold to farmers who spread the aglime on their fields.  The aglime replaces necessary nutrients in the soil and changes the pH, allowing fertilizers to be more effective.  OAIMA (your new boss) would like some quantitative data to use in marketing in order to convince farmers to purchase their product.  They would like to share this information at the 50th annual Farm Science Review in London, Ohio, which is expected to draw crowds nearing 150,000 people from all over the country.    

PART A:   Gathering Information

1. Obtain background information on geology and mining.

Download and read the slideshow including the following topics:

a. Rocks and minerals

b. Limestone vs. dolostone
c. How are limestone and dolostone mined?

d. Uses of limestone and dolostone
2. Obtain information regarding aglime.

Make a list of pertinent facts that might be useful to you as you conduct laboratory research on aglime.  Use the following sources:

a. Ohio Department of Natural Resources, GeoFacts #26   (http://www.dnr.state.oh.us/Portals/10/pdf/GeoFacts/geof26.pdf)

b. Ohio Aglime Council, Aglime Information

(http://associationdatabase.com/aws/OAIMA/asset_manager/get_file/13312/aglime_factsheet.pdf)

3. Perform a web search to obtain information about your employer.

Visit the OAIMA website (www.oaima.org) and answer the following questions: 

a. What is OAIMA and what do they do?

b. Where is the OAIMA office located?

c. What is the purpose of the Ohio Aglime Council?

PART B:  Guided Inquiry

Student groups will work together to answer the question:

· How does the composition of limestone vary from one mining site to the next?

1. Measure the mass of the aglime powder.

2. React aglime powder with hydrochloric acid to form calcium chloride, magnesium chloride, water, and carbon dioxide.

3. Use the difference method to determine the amount of carbon dioxide produced.

4. Use stoichiometry to determine the amount of calcium carbonate present in each sample (assuming the magnesium carbonate is negligible).

PART C:  Open Inquiry

Students will design and conduct experiments to determine the effects of aglime on agriculture.  Students may pose their own question to investigate or choose from the following:

· How does aglime affect plant growth when used in conjunction with fertilizers?

· How does aglime affect the pH of soil?

· How does aglime alone affect plant growth?

· Does magnesium or calcium have a greater effect on plant growth?

1. Choose a question to answer.

2. Write a detailed experimental plan.

a. What factors will be controlled?  (same between test groups)

b. What factors will be varied from one group to the next?

3. Perform your experiment.

4. Report your conclusions.


Pre/Post-Assessment


    Directions:  Answer the following questions in the space provided.    (2 pts each)

1. In chemistry, what is the difference between a substance and a mixture?  

2. In geology, what is the difference between a mineral and a rock?  

3. How are rocks and minerals important to humans?  

4. How are limestone and dolostone similar?  How are they different?  

5. Name one natural way that farmers can improve soil quality.  

6. Name some elements that are essential to plant growth.  

7. Describe one way that stoichiometry can be useful to humans.

8. For a student who is preparing for a career in science (ex: engineer, physician, analytical chemist, etc.), why is it important to take a variety of science courses?


Additional Resources

Ohio Aggregates and Industrial Minerals Association 
(www.oaima.org)

Ohio Aglime Council, Aglime Information

(http://associationdatabase.com/aws/OAIMA/asset_manager/get_file/13312/aglime_factsheet.pdf)

Ohio Department of Natural Resources, GeoFacts #26   (http://www.dnr.state.oh.us/Portals/10/pdf/GeoFacts/geof26.pdf)

