Equilibrium and LeChatelier’s Principle





Purpose


To examine the effect of reactant and product concentrations upon the position of a chemical equilibrium.


To examine the effect of temperature upon the position of a chemical equilibrium.





Introduction


	LeChatelier’s Principle states that if an equilibrium is subjected to a stress, the system will react to remove the stress.  To remove a stress, a system can only do one of two things:  form more products using up reactants, or 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 a stress.


	You will first examine a saturated salt solution, where the ions are in equilibrium with the solid.


			NaCl(s)  (  Na+(aq)  +  Cl-(aq)


Second, you will experiment with an acid-base indicator equilibrium.  Acid-base indicators are large organic molecules that can gain and lose hydrogen ions to form substances that have different colors.  


				HIn(aq)   (   H+(aq)  +  In-(aq)


		yellow			    blue


In this reaction HIn is the neutral indicator molecule and In- is the indicator ion after the molecule has lost a hydrogen ion.  


	In the third and fourth parts, you will study two complex ion equilibria.  Both involve color changes, which allow you to determine how the equilibrium has been affected.


		Fe3+(aq)  +  SCN-(aq)  (  FeSCN2+(aq)


		colorless    colorless 	        red-brown





	Co(H2O)62+(aq)  +  4 Cl-(aq)  (  CoCl42-(aq)  + 6 H2O(l)   (H = +50 kJ/mol


	    pink				       blue





Procedure


Part I  Equilibrium in a Saturated Solution


	1.	Pour some solid NaCl into a test tube and fill the tube about ½ 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.


	2.	Filter the solution into a second test tube to obtain about 2 mL of clear saturated solution.  


   3.   To this saturated solution add some Cl- in the form of concentrated HCl, dropwise.  Record results.





Part II  An Acid-Base Indicator Equilibrium	


	1.	Put about 3 mL distilled
