Name_____________________________
CO2 and pH – A Study on Ocean Acidification
Purpose:
· To observe the effects of exercise on cellular respiration.
· To determine how carbon dioxide affects the pH of water
· To visualize how carbon dioxide affects aqueous solutions that include a pH indicator. 
Materials:

250 mL beaker



bromothymol blue (BTB) (Indicator) 
100 mL beaker



Baking soda (NaHCO3)
Large watch glass



Acetic acid (HC2H3O2)

10 mL graduated cylinder


deionized water
scoopula




pH probes (LabQuest)
straw

The procedure for this lab is written on the back of this lab sheet. Record all data and observations from this lab in the tables below. 
Results:

Table 1: Observations 

	
	Initial
	10 seconds
	30 seconds
	1 minute
	2 minutes

	Observations
	
	
	
	
	


Table 2: CO2 levels from Respiration

	
	Resting
	1 minute of exercise
	2 minutes of exercise
	Other Exercise

	Heart Rate 

(beats per minute)
	
	
	
	

	Time for color change 

(seconds)
	
	
	
	

	Initial pH of solution (approx.)
	
	
	
	

	Final pH of solution (approx.)
	
	
	
	


Procedure:

PART A: Acidification in a Cup

Visualizing a pH change

1. Fill the 250 mL beaker with 50 mL of deionized water. Do not use tap water for this part. 

2. Add 10 drops of the bromothymol blue (BTB) indicator to the water in the 250 mL beaker. 

3. Add 1 scoop of baking soda to the 100 mL beaker. Do not add baking soda to the 250 mL beaker.
4. Place the 100 mL beaker with inside the solution in the 250 mL beaker. Ensure that none of the BTB solution spills into the 100 mL beaker. 
5. Measure 6 mL of acetic acid in your graduated cylinder.

6. Carefully pour the acetic acid into the 100 mL beaker in the middle, then immediately cover the 250 mL beaker with your watch glass. 

7. Record your initial observations, as well as your observations after 10 seconds, 30 seconds, and one minute in Table 1. 

8. Dump all solutions down the sink and wash your glassware for part B. 

PART B: CO2 and Respiration
Measuring Heart Rate:

1. Designate one person as the exerciser. Measure that person’s resting heart rate by counting the number of heart beats in 10 seconds and multiplying that number by 6. Record this in Table 2.

Measuring Carbon Dioxide Production:

1. Use a graduated cylinder to measure out 20 mL of tap water and pour it into the small beaker.

2. Use a dropper to add 8 drops of bromothymol blue to make a BTB solution. Record the pH of your solution using the pH probes at the front of the lab. 
3. Using a straw, exhale into the BTB solution. (CAUTION: Do not inhale the solution!)
4. Time how long it takes for the blue solution to turn yellow. Record the time in Table 2.

5. Immediately measure the pH of your solution using the pH probes at the front of the lab. Record this in Table 2.

PART C: Increased Muscle Activity (Exercise)

1. While you are exercising, your partner should get the BTB solution ready as in Part B.
2. Exercise for exactly 1 minute by doing jumping jacks. (Do the jumping jacks in the hallway – do not exercise in the lab space.) 
3. After 1 minute of exercise, immediately exhale through the straw into the BTB solution. Time

how long it takes for the BTB to turn yellow. Record this in Table 2.

4. Then quickly calculate your heart rate as you did before.

5. Record these values in Table 2. Remake your BTB solution.

6. Repeat steps 1-5, this time exercising for 2 continuous minutes. 
PART D: Other Exercise

1. Repeat the procedure for part C, this time using an exercise of your choice for one minute. Try to get the lowest pH possible for your solution out of this trial. Record this in Table 2.

