Le Chatelier’s Principle Exercises

“If a stress is applied to a system at chemical equilibrium, the equilibrium will shift in
such a manner as to counteract the effects of that stress.”

This only applies to systems at equilibrium. Other reactions can go to completion:

Many other chemical reactions can only run in one direction, going only from the
reactants on the lefi side of the arrow to the products on the right side of the arrow.
These reactions are called "not reversible."

A good example of this might be burning some paper:
Cellulose(s) + Oi(g) > COx(g) + H,0(g)

T'he reaction proceeds until all of either one of the reactants is used up and then it stops.
You cannot make the reaction run in reverse. This is usually because of the complexity of
one or more of the reactants. For example, imagine putting some carbon dioxide and
waler together in a beaker and trying to get starch or sugar or any number of other CHO
(complex carbohydrate ) compounds. It just does not happen!! Typically, reversible
reactions are simple one-step reactions in both directions. The making of cellulose by a
plant requires many steps, some with different requirements of temperature or time,
whereas to break cellulose down to CO, and H,0 takes only one step.

1. Assume that the following reaction is in chemical equilibrium:
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Na(g) + 3 Hy(g) = 2 NHj(g) + heat

Explain the effect of each of the following changes upon the system in terms of
Le Chatelier's Principle and a shift toward either the product or reactant side.
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2. Which way will the equilibrium shift if the system temperature goes up (heat is
added)? Why?
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Co 2 S0x(g) + O2(g) <> 2 SOs(g) + heat
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3. The container holding the following reaction (already at equilibrium) has its
volume suddenly reduced by half. Which way will the equilibrium shifi to
compensate? Why? T
stress 11 PCly(g) + Cl PCls(g)
wart VP 3(g) + Clx(g) <> PCls(g)
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: 4. The container holding the following reaction (already at equilibrium) has its
volume suddenly increased. Which way will the equilibrium shift to compensate?
Why?
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) system. What happens to the position of the equilibrium? Does it shift right, left,
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PCly(g) + Clx(g) <> PCls(g)
¢ /O /’\*~«A~£ff.,ﬁ:;
8 A ;ﬁi’}lf]}.zwg.g,a

o Ao L.w..,c..J-mv—zf:hw&ﬂ:ﬁ,, sl /
/?/LT’LQ S to “Ha

_ﬁ“‘% i Q,f’ﬁﬂw:f{h}’] wf‘l’*uu.-waﬂ-r?J
o it g ol % Shie o0,

i b
L. wno Nhll



The Effect of Temperature on Equilibrium Position ks }w {
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Ha(g) + Clo(g) > 2 HCl(g) + heat energy

a) What effect would increasing the temperature have on the equilibrium position?
Explain, '

b) What effect would increasing the temperature have on the equilibrium constant?
Explain.

Practice writing Keq (equilibrium constants)
X ; ;
Keq = [P]  With products and reactants raised to their coefficients.
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n.b. solids and liquids are NOT included as you cannot change the concentration of
a solid or a liquid

Write an equilibrium expression for each of the following reactions.
1) 3 O2(g) <> 2 Os(g)

2) Na(g) + 3 Hy(g) <> 2 NHj(g)

3) NaCl(s) <> Na'(aq) + CI(aq)

4) Cu(s) + 2 AgNO;(aq) <> 2 Ag(s) + Cu(NOs)z(aq)

5) 2 NaBr(aq) + I(s) < Bry(l) + 2 Nal(aq)
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