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LAB – INVESTIGATING CHEMICAL EQUILIBRIUM

LAB 29
When a reaction occurs in a closed system, the products of the reaction may react with each other and reform the original reactants in a reverse reaction. When the rates of the forward and reverse reactions are equal, the system is said to be at equilibrium. At equilibrium, the macroscopic properties of the system such as color, pressure and concentration remain constant even though the reactions continue to take place. However, Le Chatelier’s principle states that any change in the conditions of the system causes a stress that shifts the equilibrium.
Equilibrium is an important concept in chemistry.  It allows a chemist to know how a reaction will behave and what he will have at the end of a reaction.  At first, this doesn’t seem to be important to us on an everyday level.  We don’t see reactions go back and forth from reactant to product.  This is a good thing for us.  For instance, we would not want our foods changing back and forth from one material to another.  We are used to seeing reactions go from reactants to products and that is that.  Chemists call these type of reactions going to ‘completion’.   Combustion; like the burning of gasoline is a type of reaction that goes to completion.  Actually, there is a very small amount of the product (carbon dioxide and water) going back to gasoline and oxygen, but it is such an incredibly small amount to matter or in fact weigh.    Many industrial applications make use of materials and reactions that don’t go to completion so the idea of equilibrium is important for this. 
In this experiment, aqueous solutions of iron (III) chloride and potassium thiocyanate will be mixed. Iron (III) ions, Fe+3, react with colorless SCN-1 ions to form the brick-red complex ion, FeSCN+2. The equation is as follows:

Fe+3(aq) + 3Cl-1(aq) + K+1(aq) + SCN-1(aq) (  FeSCN+2(aq) + K+1(aq) + 3 Cl-1(aq)
The potassium and chloride ions are unchanged in the process. Because these ions do not participate in the reaction, they are called “spectator ions”. The net equilibrium equation is as follows.

Fe+3(aq) + SCN-1(aq) (  FeSCN+2(aq)

colorless
colorless
brick-red

At equilibrium, the color of the FeSCN+2 ion is constant because the rate of formation of FeSCN+2 is equal to the rate of its decomposition. You will disturb the equilibrium by adding pairs of ions to this system and observe any changes in color. At least one of the ions added in each pair is a spectator ion. If both added ions are spectator ions, there is no change in the equilibrium concentrations and therefore no change in color. If the color becomes darker, the shift in the equilibrium must have caused an increase in the concentration of FeSCN+2. If the color becomes lighter, the concentration of FeSCN+2 must have decreased while the concentrations of Fe+3 and SCN-1 increased.

Procedure:

1. In a 50 ml beaker add 3 drops each of 0.1 M iron(III) chloride and 0.1 M potassium thiocyanate. Record your observations on a separate sheet of paper labeled “Observations”.

2. Add water to the beaker so that the color is less intense. This will make it easier to notice in a more dilute solution.

3. Place 4 drops of the solution from the 50 ml beaker in to each of 12 wells of a 96 well microplate. If a 96 well microplate is not available refer to your lab notes to see what is being used in its place.  Leave a space of 2-3 wells between each sample to make it easier to visualize any changes. Designate 1 well towards the center of the plate as your control. Make a note of this in your “Observations” page.   HINT:  To observe changes, it is sometimes useful to put a sheet of paper under the plate so that there is a clean white background for comparision.
4. Place one drop of 0.1 M sodium thiocyanate in one of the wells. Make a note of which well and what effect this had on the color of the solution in the well. Placing a piece of white paper under the microplate will help you see the changes more easily.
5. Repeat step 5 for each of the following solutions:

a. 0.1 M sodium chloride

b. 0.1 M iron(III) nitrate

c. 0.1 M ammonium nitrate

d. 0.1M sodium carbonate

e. 0.1M potassium bromide

f. 0.1M ammonium thiocyanate

g. 0.1M calcium iodide
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LAB 29 – PRELAB QUESTIONS

1. What will you observe if both ions added to the colored solution are spectator ions ?

2. Only eleven solutions are tested. What is the purpose of the twelfth well on the microplate ?  Include why this is important.

3. An increase in the concentration of FeSCN+2 is indicated by what visual change ?

4. 
In your own words, write the purpose of this experiment.  Include the importance 
of equilibrium from a chemistry standpoint.
QUESTIONS
1. Give the chemical formula for all the solutions that contained only spectator ions.
2. Briefly explain how you identified which solutions contained only spectator ions.

3. Give the chemical formula(s) for the ions in the solutions that increased the concentration of FeSCN+2
4. Give the chemical formula(s) for the ions in the solutions that decreased the concentration of FeSCN+2
5. Describe how the system followed Le Chatelier’s principle when the solution of ammonium thiocyante was added to the well.
6.
For this lab you will need to include the following:


a.  Sources of Error


b.  Summary


c.  Lab Notes
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