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Lab: Exercise and the Release of Carbon Dioxide
INTRODUCTION:  

Indicators are substances that show the presence of certain chemicals by changing color.  Bromothymol blue (BTB) is an indicator that turns green or yellow in the presence of a weak acid. All individuals undergo cellular respiration, which releases water and carbon dioxide.  Carbon dioxide reacts with water, forming a weak acid, so bromothymol blue can indicate the presence of carbon dioxide in water.

In today’s lab, you will determine the amount of time it takes for bromothymol blue (BTB) to change color while inactive (normal conditions) and after activity (after exercise). 


HYPOTHESIS: Predict how exercise will affect your body’s production of carbon dioxide.  Will it increase, decrease or have no effect on the amount of carbon dioxide you produce?

PROCEDURE:

1. Create a data table under.  Include student names (for your entire lab group) & the time for the color change both at rest and after exercise.  You must include all students in your group in the data table and don’t forget a title!!

2. Obtain small beakers or cups.  Measure and pour 10 mL of water into each cup or beaker.  

3. Add five drops of bromothymol blue solution in each cup or beaker.

4. Choose a student to keep track of time (in seconds) and another student will be tested.  The student who is being tested will take a breath and SLOWLY blow air through a straw into the bottom of one of the beakers.  DO NOT DRINK/INGEST ANY OF THE LIQUID!!  CAREFUL NOT TO SPILL LIQUID BY EXHALING TOO HARD!!  
5. When the solution changes color (to yellow or light green), stop and record the time under normal conditions.  

6. The student being tested will now do an exercise for one minute (jog in place or jumping jacks).

7. After one minute, the student will take a breath and SLOWLY blow through the straw into the second beaker.  DO NOT DRINK/INGEST ANY OF THE LIQUID!!  CAREFUL NOT TO SPILL LIQUID BY EXHALING TOO HARD!!  
8. When the solution changes color (to yellow or light green), stop and record the time for the color change.

9. Trade roles and record results of all group members.  


CLEAN-UP: All liquids go down the sink!!  If using cups, throw away in the trash.  If using beakers, wash & dry for reuse.  If any BTB gets on skin, wash with soap and water.  

DATA TABLE:

ANALYSIS & CONCLUSION: Use SENTENCES when answering.

1. What is bromothymol blue an indicator for?  Describe the color change for BTB.
2. What is the chemical equation for cellular respiration?   What are the 3 products made from cellular respiration (write this out in words).

3. How did exercise affect the time for the solution to change color (the rate of respiration)?  Was your hypothesis accepted or rejected?  

4. How do you think the time for the color change would be affected if you had to exercise twice as long?

5. Why do you think marathon runners breathe heavily after a race?

6. For individuals who exercise for a long time, their muscles may begin to get sore.  What builds up in muscles that cause soreness?  Why does this material start to form in the first place?

7. Using your group’s data, calculate the average time it took for BTB to change color under normal conditions & the average time it took for BTB to change color after exercise.  Circle each of your answers with units!!  SHOW ALL OF YOUR WORK!!
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ANALYSIS & CONCLUSION: Use SENTENCES when answering.

1. What is bromothymol blue an indicator for?  Describe the color change for BTB.

2. What is the chemical equation for cellular respiration?   What are the 3 products made from cellular respiration (write this out in words).

3. How did exercise affect the time for the solution to change color (the rate of respiration)?  
Was your hypothesis accepted or rejected?  
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5. Why do you think marathon runners breathe heavily after a race?
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