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https://www.youtube.com/watch?v=7zuUV455zFs

What will happen if an equilibrium system is disturbed?
Possible disturbances include a change in concentration of one of the substances, a
change of temperature, or a change in the pressure (essentially the concentration)
of a gas, or the addition of a catalyst.
The French chemist LeChatelier developed a principle to help chemists predict the
effect of a disturbance.
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Consider the following system at equilibrium:
pHig| = Hag + Ly
Now, let’s subject the equilibrium to a change: the addition of
system.
What substance initially increases in concentration? ’I‘[ NI ‘SD

What does this affect the amount of collisions?
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system will shift to remove some of the added chemical.

system will shift to replace some of the removed chemical.
re HI ) to the

When a quantity of reactant or product is added to an equilibrium system, the

When a quantity of reactant or product is removed from an equilibrium system, the

An equllibrium system is a reacting system that is at or approaching equilibrium.
CHUC colisionS . When we change the concentration of a reactant or a product, we “stress” the equilibrium
system by temporarily destroying the equilibrium condition. When a system responds

How does thii affect the fwd an‘c'i‘ Crs‘\_/‘ra rg&ctipn rates? se  colwale Y\e rener se by changing some reactants into products, the response is referred to as a “shift right”
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If one rate is temporarily greater than the other, we say a shiftis taking place, as

concentrations are no longer constant. In the case above, shift to the right is taking

place because the forward rate is temporarily %r €oex” than the

reverse rate.

Therefore, products are being produced faster than they are being used (resulting
in a net increase), so during a shift right, we say that products are favoured. This is
LeChatelier’s ‘counteraction’ (we added more reactant, but now the product
concentration is increasing).

Since products start increasing in concentration, what will happen to the reverse
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Concurrently, since the reactant is being used up faster than it is being produced,
what starts to happen to the forward rate?
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change is always more drastic than a shift change).

[Hs] ANCresec  and [I] inc due to the shift right. ( products are Pavared)

So how is it possible that all of [HI], [H2], and [I>] increased? &Qa‘ux mene H “f)\ wees addd
Tnis sHere are more porhcles in WL system ) 50 ek e LconC.])
covnn do iS5 inCrease,

Graph the concentration changes that occur throughout the process:
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because the products are on the right side of a chemical equation. When a system
responds by changing some products into reactants, the response is called a “shift left”
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Addition of Reactant or Product

[H|] was added?

Sample Problem 2.2.1(a) — Predicting How an Equilibrium System Will Respond to the

Some Hl Is added to the system below. In what direction will the system shift to restore equilibrium? When
equilibrium is restored, how will the concentration of each substance compare to its concentration before the HI

H,@) +1,lg) = 2Hliig)

What to Think About
1. Using Le Chatelier’s principle, determine that the
system will shift to remove some of the added HI.
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Infer from Le Chatelier’s principle that the shift

left produces H, and .. Note that Le Chatelier's
principle doesn't explicitly state what happens to the
concentrations of H, and |, but you can infer what
happens from your understanding of the principle

Draw a graph to show how forward and reverse rates change throughout the process:
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Draw a graph to show how forward and reverse rates change throughout the process:
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How is it possible that both rates are now higher compared to the original
equilibrium?

Summary using LeChatelier’s Principle: eSS
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new equilibrium is established (_radeS Gre hicher bolh egual “wSeld, .

Consider the same system at equilibrium:EHI(;J@ Hag) + Lyg

Explain what would occur if some Hlg is removed from the system.
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This will cause a shift
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How is it that all concentrations decrease?
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Graph how concentrations change during the process:
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Sample Problem 2.2.1(b) — Predicting How an Equilibrium System Will Respond to the
Removal of Reactant or Product
Some solid calcium hydroxide is in equilibrium with a saturated solution of its ions.

CalOH),(5) = Ca’*(aq) +20H (aq)
This is a solubility equilibrium. The rate of dissolving equals the rate of recrystallizing. Some OH- is removed by
adding some hydrochloric acid to the solution. (The H* in the acid neutralizes some OH- 1o produce H,0)) In what

?\direction will the equilibrium shift? When equilibrium is restored, how will the calcium ion and the hydroxide jon

'concentrations compare to their concentrations before the acid was added?
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What to Think About How to Dot
1. Using Le Chatelier's principle, determine that the
system will shift to replace some of the removed produ

OH

2. Determine the effect of the shift right. The shift Stince wot all of the renoved OHT is replaced,
right also produces some Ca?* and causes more of L
the CalOH),(s) to dissolve
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Graph how the rates change during the process: e \% arlt
Y

Iz

PIARNS
v ‘e : u?
o p— forward rate

reverse rate

rate

LeChatelier’s Principle: [ Y o W

Unit 2 - Dynamic Equilibrium Page 2

Casmrde o]




L M \L\ Q,"'"' O
N0 (‘d‘_
¢ V7 time

LeChatelier’s Principle:
What was the initial change? € C (€ o<
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Conclusion: Increasing the concentration of a substance causes a shift to the
opposite side. Decreasing the concentration of a substance causes a shift to the
same side.
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