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The law of conservation of mass

Goal

See whether mass is conserved in three types of reactions.

Observation criteria

1.
What is the law of conservation of mass?

	

	


2.
What can we measure to see whether mass has in fact been conserved in a reaction?

	

	


MatEriAlS

•
balance (accurate to 0.01 g)
• disposal container

•
balloon
•
2 100-mL beakers

•
sodium bicarbonate (NAHCO3)
•
60 mL of 0.1 mol/L calcium chloride (CaCl2) solution
•
2 25-mL graduated cylinders
•
60 mL of 0.1 mol/L sodium carbonate (Na2CO3) solution
•
0.5 mol/L acetic acid
•
60 mL of 0.1 mol/L hydrochloric acid (HCl) solution



(CH3COOH) solution
•
dropper of phenolphthalein

•125-mL Erlenmeyer flask
•
0.1 mol/L sodium hydroxide (NaOH) solution
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	Part A: Reaction involving the emission of a gas

1.
Measure and record the mass of the balloon. This is its tare (weight when empty).

2.
Place exactly 2.0 g of sodium bicarbonate (NaHCO3) in the balloon.

3.
Measure 25 mL of acetic acid (CH3COOH) solution.

4.
Pour the acetic acid into the Erlenmeyer flask. 

5.
Attach the balloon to the mouth of the Erlenmeyer flask, taking care to keep the solid from falling into the liquid. Measure and record the mass of the system. 

6.
Raise the balloon so that the sodium bicarbonate falls into the acetic acid solution. Shake gently until the solid is completely dissolved. 



	7.
Measure and record the mass of the system once again. 

8.
Empty the contents of the Erlenmeyer flask into the disposal container.

9.
Clean up.

Part B: Precipitation

1. 
Pour 25 mL of calcium chloride (CaCl2) solution into one beaker.

2. 
Pour 25 mL of sodium carbonate (Na2CO3) solution into the other beaker.

3. 
Place both beakers (with contents) on the balance pan. Measure and record their mass. 

4. 
Pour the contents of one beaker into the other. Let sit for a few minutes.

5. 
Place both beakers on the balance pan again. Measure and record their mass.

6. 
Empty the contents of the beaker into the disposal container. 

7. 
Clean up.

Part C: Neutralization

1. 
Pour 25 mL of hydrochloric acid (HCl) solution into one beaker. Add two drops of phenolphthalein.

2. 
Pour 25 mL of sodium hydroxide (NaOH) solution into the other beaker.

3. 
Place both beakers (with contents) on the balance pan. Measure and record their mass.

4. 
Slowly pour the sodium hydroxide into the beaker containing the hydrochloric acid. Stop pouring as soon as the mixture starts to turn pink.

5. 
Place both beakers on the balance pan again. Measure and record their mass.

6. 
Empty the contents of the beakers into the disposal container.

7.
Clean up and put away the materials.


observations
Part A: Reaction involving the emission of a gas

	Mass of balloon
	

	Mass of sodium bicarbonate (NaHCO3)
	

	Mass of system before mixing
	

	Mass of system after mixing
	

	Difference
	


Part B: Precipitation

	Mass of beakers and contents before mixing 
	

	Mass of beakers and contents after mixing
	

	Difference
	


Part C: Neutralization

	Mass of beakers and contents before mixing
	

	Mass of beakers and contents after mixing
	

	Difference
	


REFLECTING ON YOUR OBSERVATIONS

1.
Is each reaction consistent with the law of conservation of mass? Explain your answer.

	
	

	
	

	
	

	
	


2.
Have your observations helped you understand the law of conservation of mass? Explain your answer.

	
	

	
	

	
	


3.
What are the possible sources of error in this lab?

	
	

	
	


4.
How could you improve the protocol for this lab?
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