Law of Conservation of Mass
INTRODUCTION: 

When chemical reactions occur, students tend to believe that matter is being destroyed when in fact matter is simply changing states. According to the law of conservation of mass, if a chemical reaction occurs in a closed system, there should be no difference in mass. In this lab the students will perform a chemical reaction and record data to see how the law of conservation of mass works for different systems.
The chemical reaction will involve placing an effervescent tablet (Alka Seltzer®) in water. The reaction will occur in an open or closed system. The chemical reaction for this experiment is:

3NaHCO3(aq) + C3H4OH(COOH)3(aq) ( C3H4OH(COONa)3(aq) + 3H2O(l) + 3CO2(g)

sodium bicarbonate  +  citric acid
    ( sodium citrate + water + carbon dioxide
PURPOSE:

The purpose of this lab is to show visual evidence of the law of conservation of mass during a chemical reaction. 

MATERIALS:  


Plastic beaker



Paper towel



Effervescent tablet (Alka Seltzer)
Access to water



Balance



Safety goggles



Plastic bottle (500mL) with air-tight screw cap

SAFETY: 

Students should wear safety glasses while in the lab. 
No eating or drinking while in the lab.
 PROCEDURE: 
1) Pour about 50 mL of water into the beaker. If you get the outside of the beaker wet, dry it using a paper towel. 
2) Break the tablet in half. Shake or blow any loose grains off the tablet.

3) Go to the balance. Make sure the pan of the balance is dry. If not, gently wipe it dry with a paper towel. Make sure the balance also reads 0.00 g. If not tare the balance prior to massing.

4) Place the beaker with water and a half of the tablet on the balance. Record the mass in the appropriate box in the data table. 
5) Return the beaker and tablet from the pan. Return to your place with the beaker and the tablet. Carefully place the tablet in the beaker, WITHOUT getting your fingers wet. Observe what happens. Record your observations on the data table.

6) Wait until you see no further reaction taking place in the beaker (about 2 or 3 minutes). 

7) Return to the balance and measure the mass of the beaker and its contents. Record the mass in the data table. Calculate any change in mass and record it in the appropriate place in the data table.

8) Repeat the procedure with the other half of the tablet, but this time use the plastic bottle instead of the beaker.

a. Measure the mass of the tablet half, the bottle containing about 50 mL of water and the cap on the balance. Record the mass on the data table.

b. Add the piece of tablet on the bottle, and immediately screw the cap on very tightly. Watch what happens in the bottle and record your observations on the data table. 

c. When the reaction stops, measure the mass of the sealed bottle and record your results in the data table.
d. Calculate any change in mass and record it in the data table.

9) Unscrew the bottle cap. What did you hear? Why did it make that noise?

10)  Allow the open bottle to stand for 2 or 3 minutes. Place the bottle, the solution and the cap on the balance and measure their mass. Record it in the data table. 

11)  Calculate the difference in mass between the open bottle and the closed bottle. Record your measurements in the data table.
12)  Dump the solution down the sink and rinse the beaker and the bottle.
Student lab DATA TABLE
	Conditions
	Mass of Tablet, Container and Water BEFORE They Were Mixed (g)
	Mass of Solution and Container AFTER Reaction is Complete (g)
	Change in Mass (g)
	Notes and Other Observations

	In the open beaker
	 
	 
	 
	 

	In the closed bottle
	 
	 
	 
	 

	After the bottle was opened
	 
	 
	 
	 


QUESTIONS:

1. What evidence do you have that a chemical reaction took place when you added the tablet to the water?
2. What happened to the mass when the experiment was performed in an open beaker? Try to explain the result.
3. Why did you not get the same result when you used the closed bottle?

4. What did you hear when you opened the closed bottle? Why did it make that noise? 
5. What happened to the mass of the bottle, cap and contents after the cap was removed? Explain the result.
6. Why was there not as much change in mass between the open beaker and the bottle after opened? 

7. Write your own definition of the law of the conservation of mass.
