CHEM 213 Fall 2008

Dr. Franz

What Factors Affect Chemical Equilibrium?

Introduction

Many chemical reactions do not go to completion, but reach a state of equilibrium before the reactants

are completely consumed. At the equilibrium state, the concentrations of all reactants and products remain

constant, yet the reaction continues with the rates of the forward and reverse reactions begin equal. The

equilibrium position can be described by the equilibrium constant, K. Disturbing the equilibrium position causes the equilibrium to shift, toward reactants or products, to counteract or minimize the effect of the disturbance.  This is known as LeChâtelier's principle.The next two lab experiments involve the complex ion formation of iron(III) thiocyanate from aqueous iron(III) ion, Fe3+ (from  Fe(NO3)3 ), with aqueous thiocyanate ion, SCN- (from NH4SCN). The net ionic reaction for this process is shown below

[Fe(H2O)6]3+(aq) + SCN-(aq) === [Fe(H2O)5(SCN)]2+ (aq) + H2O(l) Eq. 1

which is often further abbreviated as

Fe3+(aq) + SCN-(aq) === [Fe(SCN)]2+ (aq) Eq. 2

This reaction is often studied due the production of a blood-red colored product from light orange and colorless reactants. The first week will utilize the iron-thiocyanate equilibrium to demonstrate LeChâtelier's principle.  The equilibrium constant for the reaction, called the formation constant in this case, will be determined the second week.

Background information:  Explain how LeChatlier’s Principle is used in catalytic converters on cars.

Safety and Waste

Goggles must be worn at all times. Solutions used in this experiment are fairly dilute. However, metals

are hazardous to the sewage system and to living organisms. All silver-containing solutions must be collected in the hood for proper waster disposal. Other solutions may be disposed of down the drain along with water. In the event of any contact with skin, wash the affected area immediately with water. Be particularly careful with the silver(I) nitrate, which will leave brown spots on skin.

Materials 

	1 M Fe(NO3)3(aq)*
	1 M Na2HPO4(aq)*
	Hot plate

	1 M NH4SCN (aq)*
	1 M NH4OH(aq)*
	ice

	1 M AgNO3 (aq)*
	* in dropper bottles
	appropriate glassware


Notes

1. The equilibrium mixture can be prepared by mixing ~10 drops of Fe(NO3)3 and ~10 drops of NH4SCN. The color of this mixture is too intense to use as is, so dilute this mixture with 100 mL of water.

2. Disturb the equilibrium by adding each of the reagents provided, including additional Fe(NO3)3 and

NH4SCN, to portions of the equilibrium mixture. What is the effect? Why?

3. Three of the reagents do not appear in the original equilibrium reaction. How can these affect the system?

4. Disturb the equilibrium by heating and cooling the equilibrium mixture. Is the forward reaction exothermic or endothermic? What about the reverse reaction?

5. Did a precipitate form? If so, try and identify the precipitate.

Report

Your notebook should include all sections described in the "Introduction to Lab" document. In addition,

include the following:

• Address the questions found in the 'Notes' section above in your 'Results' section. Summarize in the

Conclusion.

• Results should directly reflect LeChâtelier's principle.
