Simulab :  Equilibrium and Spontaneity

Your objective is to:

Determine (H0, (S0 and (G0 for a reaction.

You will be able to:

a) Observe the effect of temperature change on the equilibrium according to LeChatelier’s principle.

b) Determine if the reaction is endothermic or exothermic.

c) Calculate the equilibrium constant at varying temperatures.

d) Plot LnK as a function of 1/T and determine the values of (H0, (S0 and (G0.
1. Open Universal application. Click on File. Open Simulation File 
    Click Additional Files. Click on Equilibrium5.





You are visualizing 510 particles. The red and green particles are the reactants. The blue/purple are the products.

                                Red +  Green   

Blue/Purple






2. Turn on the Heat Bath.  Click Change Temperature.  Change to 0.2.  

3. Click Start. Watch what occurs as the reaction proceeds.  Click Stop after 500 time units have expired. 

	Question 1:  What happens to the number of reactant and product molecules?




Copy the table below

Table I

	Measurement i
	Temperature


	Number of 

Blue/Purple


	Number of

Red
	Number of

Green

	1
	0.2
	
	
	

	2
	0.5
	
	
	

	3
	1.0
	
	
	

	4
	1.5
	
	
	

	5
	2.0
	
	
	

	6
	2.5
	
	
	


4. Close Simulation.  Start Simulation again.  Open Equilibrium5.  Select Heat Bath.  Change Temperature to 0.2.  Click OK.  Press Start to begin simulation.  This time as the reaction proceeds you will record data in Table I.  Stop Simulation after 1000 time units have expired.  Record number of Blue/Purple, Red and Green particles.

	Question 2:  What is the purpose of waiting 1000 time units?




5. Change  Temperature to 0.5.  Start Simulation.  Stop Simulation after 1000 time units have expired.  Record data in Table I.  

6. Repeat step 5 for remaining temperatures.

	Question 3:  Observe the changes in the number of particles as the temperature increases.  How does this demonstrate LeChatelier’s principle?  Is the reaction exothermic or endothermic? 




Copy the table below

Table II

	Measurement
	K
	1/T
	- LnK

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	



Calculate K for each temperature using the following formula:
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7. Plot a graph of –LnK vs. 1/T using some graphing application.  Be sure to draw a best-fit line and determine the equation for the line.

	Question 4:  What is the significance of the slope of the line?  What does the sign of the slope indicate about the (H0  of the reaction?  What does the y intercept indicate about  (S0 of the reaction?




Copy the following table


Table III

	Measurement
	Temperature
	(H0
	(S0
	(G0

	1
	0.2
	
	
	

	2
	0.5
	
	
	

	3
	1.0
	
	
	

	4
	1.5
	
	
	

	5
	2.0
	
	
	

	6
	2.5
	
	
	


                     Calculate  (G0 for each temperature using the following formula:

                          (G0  = -RTLnK      or   (G0 =  (H0 - T(S0                 where R = 1
Conclusion:

Compose a detailed explanation supporting the values you obtained for (H0, (S0 and (G0 with your observations during this simulab.
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