Reaction Speed & Chemical Equilibrium

Unit 9 Pre-Test

Mr. M. Sebald

Solve the following. Show work where appropriate

PCl5 ↔  PCl3  +  Cl2
1. Write the equilibrium expression for the above chemical equation. Ans.   [PCl3] [Cl2]   
[PCl5]

2. What is the Keq for the above chemical reaction if the concentration of PCl5 is 6.46 M, PCl3 is 0.540 M and Cl2 is 0.540 M? (Ans. K= 0.045)

3. Are products or reactants favored in the above reaction? How do you know? (Ans. Reactants are favored because K is less than one)

Use the following equation for questions 4-6:
2SO3  ↔  2SO2  +  O2
4. Write the equilibrium expression for the above equation. Ans.    [SO2]2 [O2]   
     [SO3]2      
5. The Keq for the above equation is 0.675. The concentration of oxygen is 0.300 M and the concentration of SO2 is 0.400 M at equilibrium. What is the concentration of SO3? (Ans. 0.267 M)
6. In an experiment the following concentrations were recorded:

[SO3] = 0.120 M


[SO2] = 0.120 M


[O2]   = 0.120 M

    Is the system at equilibrium? If not which direction would the reaction have to shift to get to equilibrium?  (Ans. No. Right. Because the K for the experiment is 0.120 which is smaller than the Keq)
Use the following equation to answer questions 6-10. Predict the effect the change will have on equilibrium. I = increase; D = decrease; R = remains the same 

2CO  +  O2  ↔  2CO2  +  heat

6. Change: decrease temperature

a. [CO] (D)
b. [CO2](I)
7. Change: increase pressure

a. [O2]  (D)
b. [CO2](I)
8. Change: increase O2
a. [CO]  (D)
b. [CO2] (I)
9. Change: decrease CO

a. [O2]   (I)
b. [CO2](D)
10. Change: add a catalyst

a. [O2]    (R)
b. [CO2] (R)
11. What is the collision theory? What are the variables that relate to the speed of reaction? How are these related to collision theory? (You must express the collision theory (model) as it applies to temperature, pressure, concentration, size of particles and catalyst. You must present your ideas in logical order using complete sentences)
12. What is the Haber process? Include in your description how Fritz used the rules of equilibrium (Le Chatelier’s principles) to maximize the process. Also explain the historical context of this process. (This refers to the information you gathered for the Haber Process. You must present your ideas in logical order using complete sentences.)
Extra Credit:
Given this equation:  H2  +  I2  ↔  2HI

Calculate all three equilibrium concentration when the initial concentrations are [H2] = [I2] = 1.20 M ; [HI] = 0. The Keq = 64.0

Set up the ICEbox
	
	[H2]
	[I2]
	[HI]

	Initial
	(1.20)
	(1.20)
	(0)

	Change
	(-x)
	(-x)
	(+2x)

	Equilibrium
	(1.20-x)
	(1.20-x)
	(2x)


Concentrations at equilibrium:  (Ans. [H2] = [I2] = 0.24 M ; [HI] = 1.92 M)
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