Name ______________________________
Lab Partner ______________________________

BOMB BAGS and the PV=nRT equation

Part 1: Investigating the components of a commercial Bomb Bag

Materials:

baking soda – NaHCO3
citric acid – H3C6H5O7
universal indicator 

rainbow indicator

distilled water

bomb bag

scissors

well plate

spatula

toothpick

pipette

balance

weighing dish

10-mL graduated cylinder

safety goggles (song in effect)

Procedure:

Part A:  Analysis of the “magic water”:

1. Using scissors carefully cut open a bomb bag.

2. Carefully remove the packet of magic water and set the rest of the bag aside for Part B.

3. Using scissors, carefully cut an opening in the packet of magic water at the end of one of the corners, and pour the magic water into a 10-mL graduated cylinder.  Record your observations of the magic water and record the volume to the nearest decimal place.  Save the magic water for the remaining steps!

4. Using a pipette, transfer 10 drops of the magic water to each of 2 wells in a clean and dry well plate.

5. To the first well, add a drop of universal indicator and record the color.

6. To the second well, add a drop of rainbow indicator and record the color.  Do not discard!

7. Place 10 drops of distilled water in a 3rd, 4th, 5th, 6th, 7th, and 8th wells of the plate.

8. To the 3rd, 4th, and 5th wells, add a drop of universal indicator.  Observe and record the color.
9. To the 6th, 7th and 8th wells, add a drop of rainbow indicator.  Observe and record the color.
ANSWER QUESTION #1.

10. The 3rd and 6th wells will serve for comparison and should remain empty (controls).

11. To the 4th and 7th wells, using a spatula, add a match head amount of baking soda.  Stir to dissolve.  Observe the color in each well and record.

12. To the 5th and 8th wells, add a match head amount of citric acid.  Using a different toothpick, stir to dissolve.  Observe the color in each well and record.

ANSWER QUESTION #2.

Data and Observations:

	substance(s)
	observations / measurements

	magic water
	

	volume of magic water
	                                                  mL



	magic water + universal indicator (well 1)
	

	magic water + rainbow indicator (well 2)
	

	distilled water + universal indicator 

(well 3-5)
	

	distilled water + rainbow indicator 

(well 6-8)
	

	distilled water + universal indicator + baking soda (well 4)
	

	distilled water + rainbow indicator + baking soda (well 7)
	

	distilled water + universal indicator + 

citric acid (well 5)
	

	distilled water + rainbow indicator + 

citric acid (well 8)
	


Questions:

1. Do you think the type of water in the “magic water” is distilled?  Explain your choice.

2. The magic water appears to have (baking soda / citric acid) dissolved in it.  Choose one and explain your choice.

Part B:  Analysis of the bomb bag solid:
1. Retrieve the Bomb Bag with its contents from Part A.  Measure the mass of the Bomb Bag solid by transferring the solid to a weighing dish on the balance.  (Be sure to tare the balance first before placing your solid in the dish!)  Record your observations of the Bomb Bag solid and its mass.

2. Place a match head amount of the Bomb Bag solid in each of 4 new wells in the well plate.  Add 10 drops of distilled water to each and stir to dissolve.  Record your observations.

3. To the first well, add 1 drop of universal indicator and record your observations of color.

4. To the second well, add 1 drop of rainbow indicator and record your observations of color.

5. To the third well, add a match head amount of baking soda and stir to dissolve.  Record your observations.  

6. To the fourth well, add a match head amount of citric acid and stir to dissolve.  Record your observations.

Data and Observations:

	substance(s)
	observations / measurements

	Bomb Bag solid


	

	mass of Bomb Bag solid


	                                                   g

	solid + distilled water


	

	solid + water + universal indicator 


	

	solid + water + rainbow indicator


	

	solid + water + baking soda


	

	solid + water + citric acid


	


Questions:

3. The Bomb Bag solid appears to be (circle one):

citric acid

baking soda

a mixture of citric acid and baking soda

Support your answer with an explanation.

4. The company which manufactures Bomb Bags no longer identifies the components on the outside of the container.  Suggest an explanation for this omission.
Name ______________________________

Lab Partner ______________________________

BOMB BAGS and the PV=nRT equation

Part 2: Making our very own Bomb Bag!!

Materials:
sodium bicarbonate (baking soda) – NaHCO3
citric acid – H3C6H5O7
Ziploc bag

beaker

balance

pipettes

stirring rods

graduated cylinder

In-lab calculations:
1. Rearrange the PV=nRT equation to solve for ‘n’.

2. Record the following data:

a. volume of Ziploc bag = 150 mL = _____________  L

b. temperature of room = ___________ ºC = ______________ K

c. pressure of room = ___________ kPa

3. Calculate the ‘n’ (the number of moles of CO2) by substituting your data into your equation from #1.  Show your work!

4. Balance the following equation for the reaction in the Bomb Bag:

NaHCO3 +    H3C6H5O7 (     H2O +     CO2 +    Na3C6H5O7
5. According to your balanced equation, 1 mole of CO2 is produced from ____ moles of NaHCO3.  Then how many moles of baking soda do you need to make the ‘n’ mole of CO2?  (what you solved for in #3)

6. Convert your moles to grams of baking soda.  (NaHCO3 = 84.0 g/mol)

7. However, we want to EXPLODE the bag, so we want 7 TIMES the above amount, or _________ grams of NaHCO3.

8. Calculate the number of grams of citric acid that you will need to react with the number of grams of baking soda in #7.   You would do this with stoichiometry.  I will actually give you this value because I am nice like that and because it is almost May.  Write the value here: ________________ grams citric acid
Procedure:

1. Measure out the right amount of baking soda and place it in the Ziploc bag.

2. Measure out the citric acid and dissolve it in about 8-10 mL distilled water in a beaker.
3. Fill two pipettes with the citric acid solution

4. Carefully place the two pipettes with the citric acid solution in the Ziploc bag without spilling.  Carefully reseal the bag.

5. We will go outside to pop these!  When you are ready to ‘activate’ your bomb bag, squeeze the solution out of the pipettes, shake the bag vigorously a few times, then toss it!

