Chemistry 2015-2016	Name:	
The Equilibrium Constant	Date: 			Per:

Part 1: Reaction Forming Iron Thiocyanate Use the particle views of the solutions to answer the questions in your notebook. Copy any italicized definitions into your notebook.
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1. One mole of iron (III) chloride, FeCl3 (s), is dissolved in water to make 1 liter of solution. A small amount is poured into a test tube. What molecules or ions are present in the solution?
2. One mole of sodium thiocyanate, NaSCN (s) is dissolved in water to make 1 liter of solution. What molecules or ions are present in the solution?
3. Why does the particle view of FeCl3 (aq) show more ions than the particle view of NaSCN (aq)?
4. The solution of FeCl3 (aq) and the solution of NaSCN (aq) both have the same concentration of dissolved salt in moles per liter. Explain how this is consistent with the particle views.
5. The third solution was prepared by dissolving one mole of FeCl3 (s) and one mole of the NaSCN (s) in water to make 1 liter of solution. What molecules or ions are present in the solution?
6. Which ions participate in a reaction?
7. Which ions are spectator ions? (Spectator ions are those that are present but do not participate in the reaction)
8. The chemical equation for the reaction is FeCl3 (aq) + NaSCN(aq) ⇌ FeSCNCl2 (aq) + NaCl (aq). Net ionic equations are those that only show the substances that are involved in the reaction. The net ionic equation for this reaction is Fe3+ (aq) + SCN- (aq) ⇌ FeSCN2+ (aq). Explain why a double arrow is used in both of these reactions.
9. The table shows the initial concentrations of Fe3+ and SCN- ions in a test tube. The concentrations of ions at dynamic equilibrium are also given.
	Initial [Fe3+]
	Initial [SCN-]
	[Fe3+] at equilibrium
	[SCN-] at equilibrium
	[FeSCN2+] at equilibrium

	0.10 M
	0.10 M
	0.0167 M
	0.0167 M
	0.0833 M


The concentrations of the ions at dynamic equilibrium are related by an equilibrium constant K. Use this mathematical relationship and the concentrations from the table to determine the value of the equilibrium constant K for this reaction.

10. Imagine that you dissolve equal numbers of moles of cobalt (II) chloride, CoCl2 (s), and sodium thiocyanate, NaSCN (s), to produce cobalt (II) thiocyanate ion, CoSCN2+ (aq).
a. Write the full equation for the dynamic equilibrium.
b. Write the net ionic equation for the dynamic equilibrium (use #8 to help!)
c. Use the data in the table to determine the equilibrium constant K for this reaction (use #9 to help!)
	Initial [Co2+]
	Initial [SCN-]
	[Co2+] at equilibrium
	[SCN-] at equilibrium
	[CoSCN+] at equilibrium

	0.10 M
	0.10 M
	0.054 M
	0.054 M
	0.046 M


Part 2: Equilibrium Expressions The equilibrium-constant equations for a variety of different types of reactions are shown in the table. Examine the table for the rules for writing the equations.
	Reaction
	Equilibrium Expression

	A ⇌ B
	

	2A ⇌ B
	

	A + B ⇌ C
	

	C ⇌ A + B
	

	A2 + B2 ⇌ 2AB
	


1. List 3 patterns that you notice in the table.
2. Write the equilibrium expression for the reaction 2A2 + B2 ⇌ 2A2B.
3. Write the equilibrium expression for these reversible reactions. Use the table to help!
a. 2SO2 + O2 ⇌ 2SO3
b. CH4 + 4Cl2 ⇌ CCl4 + 4HCl
c. PCl5 ⇌ PCl3 + Cl2 
4. If the numerator of the equilibrium expression is large in comparison to the denominator, the equilibrium constant (K) will also be large. What does this tell you about what you might observe in the equilibrium mixture?
5. Hydrogen gas reacts with iodine gas to form hydrogen iodide in a reversible reaction.
a. Write the balanced chemical equation for this reaction.
b. Write the equilibrium expression for this reaction.
c. What is the value for K for this reaction? The concentrations of the various molecules are found to be: [H2] = 0.0505 M	[I2] = 0.0498 M	[HI] = 0.389 M
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