Unit 2 CLC Project: 21 points

Name _______________
Taking the Pop out of Pop Rocks 

Period _________
Purpose: To determine the amount of carbon dioxide present in pop rocks candy.
Note:  This experiment needs sensitive equipment to measure mass and volume.  It is best performed with a graduated cylinder and an electronic balance that can measure to the hundredth of a gram. You may want to complete this lab after school using the school’s equipment.  Method 2 will need pressure sensors and will need to be done in the Chem Lab.  The whole experiment will probably take a little over an hour (Including calculations).
Background: Pop Rocks contain pressurized carbon dioxide gas trapped in the sugar candy. When the sugar layer gets worn away as it is slowly dissolves in your mouth, the candy “pops” as the sugar wall becomes too thin to withstand the pressure of the carbon dioxide inside.  In this experiment, you will use a couple different methods to determine the amount of CO2 in your pop rocks.
Directions

1. You should print out a copy of this labsheet and answer all of the Pre-Lab Questions.  Then bring it with you. You will also need to bring 2 packages of Pop Rocks. 
Procedure for Method #1:      
2. Use an electronic balance to measure the mass of the pop rocks. Record the mass in Data Table #1.

3. Place the contents of 1 package of pop rocks in a Ziploc baggie. Before sealing the baggie, gently flatten it out to get as much air out as possible. Do not crush the pop rocks while doing this!  Put the sealed baggie with the pop rocks on an electronic balance and record the mass in data table #1.
4. Using a hammer, gently pulverize the pop rocks into a fine powder form.
5. Open the baggie, squeeze out all of the air and seal it again.  Place the baggie with the pulverized pop rocks on the electronic balance and record its mass in data table #1.
Pre-Lab Questions (to be completed after reading Procedure for Method #1) 

6. Is pulverizing the pop rocks an example of a chemical or physical change?  Explain.

7. Write a hypothesis explaining what you think will happen to the mass of the pop rocks after they are pulverized.  Explain your reasoning for making this prediction.

8. Fill in data table #1 (below) by properly labeling the two measurements you will be making in Method #1.

9. Write a sentence explaining how you will calculate the mass of the carbon dioxide that was trapped in the pop rocks.
Data/Observations
10. Data Table #1
	 = __________________
= __________________

= __________________ 




Calculations and Analysis
11. Write word formulas and then use your data to calculate the mass of CO2 in your Pop Rocks package and the percent of CO2 in your Pop Rocks.
	Formula:

Values plugged in:

Answer:


	Mass of CO2 in Pop Rocks  =



	Formula:

Values plugged in:

Answer:


	Percent of CO2 in Pop Rocks = 


Procedure for Method #2:
12. Place about 80mL of room temperature water in a 250 mL Erlenmeyer Flask 

13. Hook up a temperature probe and a pressure sensor to a Vernier LabPro and connect to the flask.

14. Record the temperature in Kelvin of the air in the flask. (Show your work in Data Table #2)
15. Record the pressure of the air in the flask. Make sure the stopper set-up is sealed when you are done.
16. Open up a new package of Pop Rocks and record the mass of the contents in data table #2.
17. Pour all of the Pop Rocks into the flask and quickly cap with the stopper.

18. Wait until the pressure stops changing and record the new pressure of the gas in the flask.
19. Determine the volume of the gas in the flask.  Note that you need to know the volume that only the air is occupying in the flask -  If water is occupying the space, then gas is not. Show pictures, formulas, measurements, and all calculations for how you found the volume of the gas.
Data/Observations

20. Data Table #2

	Mass of Pop Rocks = __________________

Temperature of Gas in Flask= __________________

 Original Pressure of Gas in Flask= __________________
Final Pressure of Gas in flask after dissolving Pop Rocks= __________________


Determination of Volume of Gas in Flask:

Calculations and Analysis

21. Use the formula PV = nRT to determine the intial moles of gas in the flask (before adding pop rocks).  P=pressure,V= volume of gas, n = moles, T = temperature, and R is the Gas Constant (0.0821 atm L / mol K). Be very careful of Units !!!!!  (Remember that 101,325 Pa = 1.000 atm).

22. Use PV=nRT to calculate the number of moles of gas in the flask after the Pop Rocks were dissolved.

23. Determine the moles and then the mass of CO2 generated by the Pop Rocks.
24. Calculate the mass of CO2 originally in your pop rocks.

25. Calculate the percent of CO2 in your pop rocks using your data from Method #2
Understanding

26. Is the “popping” of the pop rocks in your mouth an example of a chemical or physical change? Explain.
27. Compare your answers for the percent of CO2 in pop rocks from Method #1 and Method #2.  Should these two answers be about the same or should they be different?   Explain.

28. Look up the meaning of “Validation”.  Was validation used in this experiment?  If so, how?

Error Analysis
29. Describe 2 possible sources of error for Method #1 and explain what measurement they will impact.
30. Describe 2 possible sources of error for Method #2 and explain what measurement they will impact
31. Use the following formula to calculate the percent variance between your two methods.  
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Take it Further (Extra 15 points)
32. Optional.  Devise a method to measure the original volume of the CO2 while it was trapped inside the Pop Rocks.  Then use Boyles’ Law to predict what the pressure of the CO2 was when it was inside the candy.  Write out your procedure, data, and calculations on a separate piece of paper.  – you will need a 3rd bag of pop rocks to perform this. 
Determination of Moles of Gas
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