Environmental Science, Level 2
                                                 Name: _________________________________






   Partner’s name(s) : _________________________________

INVESTIGATING THE EFFECTS OF ACID RAIN ON BUILDING MATERIALS

LABORATORY INVESTIGATION

QUESTION: 
Which building material will be corroded most by acid rain?
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In this investigation, your group will analyze the effects of acid rain (simulated with acetic acid, also known as vinegar) on 3 different building materials:
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1.




2.




3. 

1. red sandstone: composed of quartz &/or other minerals 

2. marble: made mostly of limestone, which is mostly calcium carbonate 

3. pea stone (pea gravel): small, pea-size, sedimentary rocks
MATERIALS

Pea stone, red sandstone & marble pieces
pH meter


vinegar (“acid rain”)

graduated cylinder




masking tape


marker

2 or 6 small plastic containers with lids

paper towels


distilled water

electronic balance




calculator (for 3rd day)
PRE-LAB QUESTIONS  (7 pts)

1. What is your independent variable? _____________________________________________

2. What is your dependent variable? ______________________________________________

3. What is your hypothesis (written as if…then…because… statement)? Remember to look at the problem question you were investigating.   It is started for you below:
If different building materials are exposed to acid rain, then______________________________

________________________________________________________________________________

________________________________________________________________________________
4. What will use for your control trial? __________________________________________________

5. List at least 3 factors you should try to keep constant. ___________________________________

________________________________________________________________________________
6. Write a detailed procedure to investigate the question given on the first page.  Refer to the list of materials on the previous page AND keep the following in mind:
a. You can use approximately 50 ml of liquid in each container.
b. The mass of each piece of material must be recorded very carefully and precisely (do not round #s).

c. Materials will be left to soak in the liquids for at least 2 school days, longer if time permits.

d. Once materials are removed from the liquids, they will need at least 45 minutes to dry before you can take their final mass.

Remember to write your procedure on a separate sheet of paper in numbered steps, using pencil so you can make changes as needed.  I must approve your procedure before you can begin.
HOW ACID RAIN AFFECTS VARIOUS BUILDING MATERIALS  (12 pts)
	BUILDING MATERIALS
	INITIAL MASS

(grams)
	FINAL MASS

(grams)
	INITIAL

pH
	FINAL

pH
	CHANGE IN MASS (grams)

(+ or -)
	CHANGE IN MASS (%)

(+ or -)

	SAND-STONE
	Vinegar 
	
	
	
	
	
	

	
	Control 
	
	
	
	
	
	

	MARBLE
	Vinegar
	
	
	
	
	
	

	
	Control
	
	
	
	
	
	

	PEA STONE
	Vinegar
	
	
	
	
	
	

	
	Control
	
	
	
	
	
	


*Show one sample calculation for the CHANGE IN MASS (grams) and the CHANGE IN MASS (%) in the space below. Your work should include units and signs (+ or -).  (2 pts)


change in mass(+ or _)= massfinal - massinitial
     change in mass(%)=  massfinal - massinitial x100











massinitial
POST-LAB QUESTIONS

1. Make a graph with CHANGE IN MASS (%) as your dependent variable. (7 pts)
2. Draw a valid conclusion, including supporting data.  (Remember to look at the problem question you were investigating).  Be sure to tell whether your hypothesis was supported or not. (3 pts)
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

3. Discuss the validity of the lab procedure you used. (In other words, do you believe the procedure will allow you to answer the question given in the “problem question”? Try to quantify your assessment with descriptors such as valid, somewhat, or not valid. You should mention factors that affect your assessment but you do not need to explain them in this part of your answer.)
    State the factor that most negatively impacts your confidence in procedure.

· Explain how this factor specifically affects your results

· Explain what you would do next time to correct this problem.          ( 4 pts)
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________
______________________________________________________________________________

______________________________________________________________________________
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