Names: ________________________________________  
Home Room: ______________

Measurement of CO2 from Car Exhaust

Introduction:
One of the most common greenhouse gases is carbon dioxide (CO2), which can be found in the atmosphere, water, soil, the breath we exhale, car exhaust, etc. Because CO2 is produced by many common human activities it is important we monitor its concentration. One way to measure the concentration of CO2 is to use an indicator, such as BromoThymol Blue (BTB) solution.

Materials:
· Soda Bottle
· Plastic Cup
· BTB Indicator Solution

· File Folder
· Plastic Syringe
· Stopwatch

· Marker
· Tape
· Vehicle Exhaust

Scientific Method:
A. Problem
What type of vehicle produces the most carbon dioxide?

B. Information about the Problem
In this experiment your team will measure the amount of CO2 released by ONE of the three vehicles described in the table below using BTB indicator solution. The specifications of each vehicle are listed in the table below.
	Vehicle Type
	Year
	Model
	Number of Cylinders

	Compact Car
	
	VW Golf
	4

	Mid-Size Car
	2006
	VW Passat
	4

	SUV
	
	
	


C. Hypothesis
We believe that the _______________ (vehicle type) will release the most CO2 because _______________________________________________________________________ ______________________________________________________________________________________________________________________________________________
D. Procedure
a. Preparation
1. Label the soda bottle and cup according to the vehicle type your team will test using tape and a marker.
2. Roll the file folder into a funnel as your teacher demonstrates.

b. Sample Collection
1. Samples will be collected outside in the parking lot. Follow the teacher’s instructions to go outside and be sure to bring your soda bottle with cap, file folder and stopwatch.
2. Take the cap off the bottle and be sure not to lose it!
3. Hold the larger side of the funnel at the end of the vehicle’s muffler and the smaller side at the mouth of the soda bottle, leaving a small space in-between.

4. Collect the vehicle’s exhaust (i.e. CO2 emissions) for 30 seconds.
5. Quickly put the cap on the soda bottle and seal it tightly.
6. Follow the teacher’s instructions to return to the classroom.
c. Data Collection
1. Clear the plastic syringe of any contamination by pulling the plunger back to the 60 mL mark and releasing any material by pushing the plunger to the 0 mL mark.
2. Divide team responsibilities with your partner as follows:
	Student
	Responsibilities

	1
	Bottle and Cap

	2
	Plastic Syringe


3. Quickly take the cap off the soda bottle and insert the plastic syringe. 
4. Press the bottle and carefully remove an air sample by pulling the plunger on the syringe back to the 50 mL mark. 
5. Quickly place the cap back on the soda bottle and seal it tightly.
6. Insert the tip of the syringe into the cup and release 25 mL of exhaust into the BTB solution by pushing the syringe plunger to the 25 mL mark.
E. Data Analysis
1. Compare the color of the BTB solution in your cup with two teams who tested the other types of vehicles.

2. Rank the cups based on the color of the BTB solution and the amount of CO2 produced (see the color chart below). Record your data in the following table.

	Vehicle Type
	Color of BTB Solution
	CO2 Concentration

	Compact Car
	
	

	Mid-Size Car
	
	

	SUV
	
	


BTB Indicator Solution Color Chart



F.  Conclusions
1.  Which of the three vehicles produced the most carbon dioxide? ____________________

2.  Was your hypothesis correct? YES or NO
3.  Explain your results: _________________________________________________________________________ ___________________________________________________________________________________________________________________________________________________________________________________________________________________________
4.  What is the variable in this experiment?

___________________________________________________________________________________________________________________________________________________________________________________________________________________________
5.  What are the controls in this experiment?

_________________________________________________________________________ __________________________________________________________________________________________________________________________________________________

_________________________________________________________________________

6.  In your team, what kinds of vehicles do your families drive? Do you think each vehicle produces more or less CO2 than the vehicle your team tested today? Why?

	Type of Vehicle
	More or Less CO2
	Explanation

	
	
	

	
	
	

	
	
	

	
	
	


7.  Can you think of what else you could test or investigate after doing this experiment? What other variables could you compare?
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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