Name ______________________________

Limiting Reactants Lab


Introduction

The reaction of magnesium metal ribbon and hydrochloric acid is used to illustrate and clarify the concept of the limiting reactant.

Materials

8 test tubes (Check to make sure that the tops of the test tubes are not chipped or cracked)

Magnesium metal ribbon, approximately 65 cm

Test tube rack

8 balloons

3 M hydrochloric acid, approximately 42 mL

Procedure

1. Arrange your test tubes into two groups in the test tube rack.


2. Fill the test tubes with the given volumes of 3 M hydrochloric acid (HCl).


Group 1
Tube 1: 5 mL HCl

Group 2
Tube 5: 2 mL HCl



Tube 2: 5 mL HCl



Tube 6: 4 mL HCl



Tube 3: 5 mL HCl



Tube 7: 6 mL HCl



Tube 4: 5 mL HCl



Tube 8: 10 mL HCl


3. Cut 8 pieces of magnesium ribbon to the given lengths below.

Group 1
Tube 1: 4 cm Mg

Group 2
Tube 5: 6 cm Mg



Tube 2: 8 cm Mg



Tube 6: 6 cm Mg



Tube 3: 12 cm Mg



Tube 7: 6 cm Mg



Tube 4: 16 cm Mg



Tube 8: 6 cm Mg


4. Fold each piece to a size that will fit into the neck of the balloon.  Be sure to fold the cut ends inward to avoid putting a hole in the balloon.


5. Place the folded pieces of ribbon into the eight balloons.  Be sure to keep the pieces arranged so that you will put the right length ribbon into the right test tube.


6. Without allowing the magnesium to fall into the HCl, stretch the neck of the balloon over the top of the test tube.


7. Once all of the balloons for Group 1 are in place, lift the balloons and allow the magnesium to fall into the hydrochloric acid.  Be sure that the balloon stays in place.


8. In the tubes with the larger pieces of magnesium, check to see that the magnesium pieces have not been pushed up to the top of the test tube by the foaming of the reaction.  Be careful, the test tubes will be hot.

9. When all of the Group 1 tubes have finished reacting, record the balloon size and the amount of magnesium that is not reacted.


10. Repeat steps 8 – 11 with the Group 2 tubes.

Data Table

	Test Tube Number

	1
	2
	3
	4
	5
	6
	7
	8

	Balloon Size

(cm)
	
	
	
	
	
	
	
	

	Remaining Mg ribbon (cm)
	
	
	
	
	
	
	
	


Conclusion Questions
1. Write the balanced chemical equation for the reaction in this lab.






2. Define limiting reactant.







3. How is the amount of hydrogen gas related to the initial length of Mg ribbon?








4. What is the limiting reactant in Group 1? ______________________________




5. What is the limiting reactant in Group 2? ______________________________




6. What evidence is there that the limiting reactant that you chose for each group is correct?

