Lesson #3:  Graphing Le Chatelier’s principle

Practice:  

1.  Predict the direction of shift.



2NO2(g)  (=======(  N2O4(g)  +  59.0kJ

Stress:  Increase temperature

Result:  Shift left.

Exercise:  Graph the changes in concentration for Q#1.
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Orally:  Notice that with a change in temperature that all the changes in concentration are smooth and that the changes occur quickly at the beginning and slow down as the system reaches equilibrium.

Q:  Where on the graph has the system reached equilibrium?

A:  When the concentrations stop changing over time.

2. 2NO2(g)  (=======(  N2O4(g)  +  59.0kJ


Stress:  Inject NO2
Result:  shift right
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Note:  This graph is separated into 3 regions:

a. the stress – the addition of NO2 into the container initially causes NO2 to “spike” up

b. the shift – the smooth concentration change that results

c. the new equilibrium – no further changes in concentration.

Orally:  

Q:  Why don’t we see a spike for the temperature change?

A:  B/c we are not graphing temperature change!  We only see the change in 

      concentrations due to the change in conc.
Important:  The concentration of NO2 does not reach the initial value, nor may it dip below the initial value.
3. 2NO2(g)  (=======(  N2O4(g)  +  59.0kJ

Stress:  Increase pressure by decreasing container size.

Result:  shift right (i.e., fewer moles = less pressure)
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Note that all gas concentrations initially increase due to the stress.

Orally:  The text shows the initial increase in concentration as instantaneous.  Don’t worry about it, we simply need to show that the increase in concentration occurs very quickly (i.e., the concentration must spike).

4. Add a catalyst or noble gas to the equilibrium in Q#3

Result:  Concentrations remain constant although the forward and reverse reaction rates increase when a catalyst is added.

5. N2(g)  +  3H2(g)  (===(  2NH3(g)

Stress:  Add N2
Result:  Shift right
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http://employees.oneonta.edu/viningwj/sims/disturbing_a_chemical_equilibrium_s.html
Link allows one to show interactive graphs involving Le chatelier’s principle
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