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Le Chatelier’s Principle: If a“stress” ( £ htnd e )is applied to a system at equilibrium, processes will
3 q P

occur to counteract ( und o ) that change.

e Temperature — exothermic think of heatis a product; endothermic think of heat is a reactant.
e Adding or removing a reagent - shift tries to reestablish K. If you remove it the reaction shifts to replace it; if
you add it, the reaction shifts to get rid of it
o UNLESS: you are adding or subtracting a solid or pure liquid: this will ﬂﬂ' change the concentration,
and therefore this will not shift the position of equilibrium!
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e Pressure - increasing pressure favors a shift to side with the —Pg we ﬁ # of moles of gas and vice versa.
o UNLESS: you increase pressure by adding an i1 ¢ (‘jL (unreactive) gas: this wil crease

the number of effective collisions, and therefore will not affect equilibrium position.

e Volume - same effect as pressure; remember Boyle’s Law... Pressure and volume are inversely related, thus
increasing the volume is the same as decreasing the pressure and vice versa.

e Catalysts - NO EFFECT on K; just gets to equilibrium faster (kinetics moment)!

¢ REMEMBER - nothing but a change in temperature will change the VALUE of K

¢ Increasing the temperature causes equilibrium to be reached {-\ QS‘% e (regardless of shift!)

Practice: G mel c}qg 2 & ol 345

1. Liquid phosphorus trichloride is produced by the exothermic reaction: Pa(s) + 6 Clx(g) = 4 PCls(l) + heat

Change Direction of shift Effect on K?

Addition of phosphorus trichloride NOohe, Noneg |
. Reduction of container volume —> (right) how e
Increase in temperature &— (lef1) VK
Increase in partial pressure of chlorine gas > {ry fgi-Hc\ none
Decrease in temperature —> (Aght) K
2 ma 4545 2 Qmol 945
2. The endothermic reaction: heal + 2 COF,(g) & COi(g) + CFelg)

Change Direction of shift Effect on K?
Increase in temperature > (Aqht) T K
Decrease in temperature — () VK
Addition offEaetges f\( (oh hone Viohe
Increase in pressure Y Newe ] Same X None
Decrease in pressure Vi m.LJ Mol 44§ None
Addition of catalyst Nen & Viohe

Consider the following reaction at chemical equilibrium: N,Oa(g) = 2 NO:(g). At time t,. heat is applied to the

system. Which of the following best describes the equilibrium reaction and the change in Kc?

Concentration

NLO

" [( gAa (f\ﬁhJLj

(mol /1)

i Y;wocluc* i

Time

Y

exothermic and K increases

a.
b. exothermic and K. decreases
@ endothermic and K. increases
d.

endothermic and K. decreases




