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You squeeze a long balloon on one side. Air moves toward the other side causing the

balloon to bulge. As a result, the pressure is reduced on the side where you are T is i
squeezing. The air moves in a way that relieves the pressure. See below. ] COMPLAINT| uch stress!
DEPT. ve got to get
out of here!

All systems respond in a way that relieves stress. Pressure is an example of a stress. Chemical reactions respond in a way that
relieves stress too. This is known as Le Chatelier’s principle. According to Le Chatelier’s principle, when stress is applied
to a system in equilibrium, the reaction will shift in a direction that relieves the stress and a new equilibrium will be
established. Applied stresses include changes in concentration, pressure, or temperature. Following are descriptions of how
reactions at equilibrium respond to these specific stresses:

CHANGE IN CONCENTRATION » shift due to decrease in temperature
» shift due to increase in concentration of a reactant SHIET
}"ET\‘ exothermic
A+B=C+D ATBZF2C+D
+
A (Concentration of A increases) (Temperature decreases)
» shift due to decrease in concentration of a product CHANGE IN PRESSURE
swET » shift due to pressure increases
SHIFT
A+B=C +@ N
—
(Concentration of D decreases) aA(g) + bB(g)‘_ CC(’;I) + CiD(g)
(a+tb>c+d)
CHANGE IN TEMPERATURE (Prossro incroases)
» shift due to increase in temperature » shift due to pressure decreases
exothermic —_—
A + B ensolhermicc + D aA(g) + bB(g)‘_ CC{!:’) + dD(g)
SHI SHIFT
(Temperalure increases) [ a+ b >c+ d ]

(Pressure decreases)

Le Chatelier’s principle applies only to reversible reactions at equilibrium, but it gives some insight into end reactions as well.
When a precipitate, a gas, or water forms the reaction is not reversible. These are products that are not available for reaction.
When they form, it is as if the concentration of one of the products in an equilibrium system is reduced to zero by removing
it as soon as it is produced. Le Chatelier predicts that the reaction will shift in the direction of forming more product.
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Answer the questions below based on your reading and on your knowledge of chemistry.

1. For each of the following, what effect would an increase in pressure have on equilibrium?

a. Ny(9) + 3H,(g) = 2NH;(g)

b. 4H,(9) + CSx(g) = CH,(9) + 2H,S(9)
c. CO(9) + H,0(g) = Hy(9) + CO,(9)

d. Hy(9) + Fy(9) = 2HF(g)

e. PCls(g) = PCly(g) + Clx(9)

2. For each of the following, what effect would an increase in temperature have on equilibrium?

a. Ny(g) + 3H,(g) = 2NH,(g) AH=-92kJ

b. C(s) + H,O(g) + heat = CO(Q) + H,(9)

c. PCL(g) + Cl,(g) = PCI|(g) + heat

d. 2S0,(g) + 0,(g) = 2S04(g) + heat
e. H,0(0)=H'(aq) + OH (aq) AH=55.8kJ

3. For the reaction, H,(g) + 1,(g) = 2HI(g) [AH = 52.7 kJ], what effect will each of the following have on equilibrium?
a. Addition of H,(Qg)

b. Removal of I,(Q)

c. Increase in temperature

d. Increase in pressure

e. Addition of HI(Q)

4. Explain LeChatelier’s principal based on collision theory.

5. Ifheat speeds up all reactions, both forward and reverse, why does it effect equilibrium?
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