
Experiment 7.2 -- LeChâtelier's Principle

LeChâtelier's Principle states that if an equilibrium system is subjected to a stress, the system will react to remove the stress.  To remove a stress, a system can do one of two things.  First, it can form more products, using up reactants.  Alternatively, it can reverse the reaction and form more reactants, using up products.  In this experiment, you will form several equilibrium systems.  Then, by putting different stresses on the systems, you will observe how equilibrium systems react to certain stresses.

Objectives

•
To predict how different stresses will affect particular equilibrium systems.

•
To apply stresses to equilibrium systems, and observe the effects.

Apparatus and Materials

NaCl (s)


0.002 M KSCN


bromthymol blue indicator solution

CoCl2•6H2O (s)

0.002 M Fe(NO3)3

0.2 M Fe(NO3)3


test tubes (13x100 mm)

100 mL beaker


stirring rod

test tube rack


graduated cylinders

funnel

ring stand and ring

filter paper


other materials determined by student

HCl (12 M and 0.1 M)

0.1 M NaOH


ice bath

0.1 M AgNO3


C2H5OH (l)

Procedure

1.  Put on apron and goggles now!  Pour some solid NaCl into a 13x100 mm test tube and fill the tube 3/4 full of distilled water.  Cork and shake to form a saturated solution.  If all the NaCl dissolves, pour some additional NaCl in the tube and shake until a saturated solution with some excess solid is obtained.




NaCl (s) 
[image: image1.wmf]Na+ (aq)  +  Cl- (aq)


•  Filter the solution into two other test tubes.  
· Add two drops of 12 M HCl to one tube and record observations.

· Place the other tube in ice and record observations.
2.  Fill two small test tubes 1/2 full with distilled water.  Add several drops of bromthymol blue indicator solution.




HIn (aq) 
[image: image2.wmf]  H+ (aq)  +  In- (aq)




yellow



blue

· Add 2 drops of 0.1 M HCl to one tube and record observations.

· Add 2 drops of 0.1 M NaOH to the other tube and record observations.

3.  Pour about 25 mL of 0.0020 M KSCN solution into a beaker.  Add 25 mL of distilled water and 25 mL of 0.0020 M Fe(NO3)3 solution.  Swirl the solution and note the following:  the color of the KSCN solution, the color of the Fe(NO3)3 solution, and color of the resulting complex ion.




Fe3+ (aq)  +  SCN- (aq) 
[image: image3.wmf]  FeSCN2+ (aq)


•  Pour equal amounts of the solution from the beaker into four test tubes.  The solution in the first test tube will be the reference solution.


•  To the second tube, add a few drops of 0.0020 M KSCN and record observations.

· Place the third tube in ice and record observations. What does this tell you about the enthalpy of this reaction?
· Add several drops of 1.0 M NaOH to the final test tube and record you observations.

4.  Measure about 10 mL of ethanol into a beaker.  Dissolve a small amount of cobalt (II) chloride (about half the size of a pea) in the beaker of ethanol.  The solution should be purple.  If it is pink, add a little 12 M HCl until it is purple.  Put about 2 mL of this solution into each of 4 small test tubes.  




Co(H2O)62+ (aq)  +  4 Cl- (aq) 
[image: image4.wmf]  CoCl42- (aq)  + 6 H2O (l)  
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· To the first tube, add 2 drops of 12 M HCl and record your observations.
· To the second tube, add 5 drops of 0.1 M AgNO3 and record your observations.

· To the next tube, add some distilled water and record your observations.

· Place the last tube in ice and record observations. What does this tell you about the enthalpy of this reaction?
Data and Observations


Record a prediction for each stress applied to each equilibrium system.  Obtain and record all necessary observations.  Be sure to note all colors relative to one another.  Color changes should be described as completely as possible.
Analysis of Data


Explain all of your observations using LeChâtelier's Principle.  Be complete in your explanations, using the appropriate equations.  Compare the results to your predictions.

Conclusion


Were any of your predictions incorrect?  Explain your mistakes.  State what you learned and analyze the procedure.  Identify the strengths and weaknesses of your procedure.  Make any suggestions to improve the experiment.
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