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Gas Equilibrium

At a constant volume and temperature, D(2 S5V e can be substituted for M in a RICE table!

e Thisis because pressure is directly proportional to moles, and moles are directly proportional to M

Example: The noble gas krypton reacts with chlorine gas in a rigid, sealed container at constant temperature. Initially,
the partial pressure of krypton is 0.85 atm and the partial pressure of Cl; is 1.35 atm. When the reaction goes to

completion, the partial pressure of the remaining krypton is 0.40 atm. What is formula of the compound produced?
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The Equilibrium Constant, K (the Law of Mass Action): relates the concentrations of reactants and products at
equilibrium at a given temperature.

Kc & Kp = Not the same!

For the general reaction: aA + bB < cC+dD

_ (Pc)C(PD)d _ (Pproducts)coefﬁcwnt
P (PO%PE)P  (Preactants) e/ icient

where P is the partial pressure of the gas

Le Chatelier’s Principle

If a “stress” (_ C ha V\ﬂ €  )is applied to a system at equilibrium,

processes will occur to counteract (_Un do ) that change.

Examples of Counteracting

1. Heat:

a. Ifyou add heat to a system, it will shift in a way that it tendsto _USe lWp  the added heat.
b. If you remove heat from a system, it will shift in a way that it tends to 1[_)\('00\ Wie heat.

2. Adding or removing a reagent:

a. If you remove a reagent, the reaction shiftsto {2 \;)Il ale it. (NOT solids and liquids!)
b. If you add a reagent, the reaction shifts to get & of it. (NOT solids and liquids!)
3. Pressure/ Volume: Depends on number of (1 o oS of gas!
a. _/_t pressure (or ivolume) favors a shift to the side with the :Ee weSt # of moles of gas.
b. _\).L pressure (or /1" volume) favors a shift to the side with the 0 ff:‘c’*‘\‘\‘t“,g”{f # of moles of gas.
4. Catalysts: N_Deffect on K; just gets to equilibrium faster (Kinetics moment)!

REMEMBER - nothing but a change in temperature will change the VALUE of K
——— NAAAAAA NN e e ]
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Let’s practice!
1. Consider the following reaction: 2 Hy(g) + Ox{g) = 2 H:0 (1) Write the equilibrium expression, X, for this
eguation, At equilibrium, the partial pressure of hydrogen gas is 0.9968 atm and the partial pressure of oxygen
gas is 1.105 atm. Calculate K. Daes this reaction favor reactants, products, or neither? Explain.

\ |
P (PH )Z(PO‘) * (0.99681.165)
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2 Cla0s(g) = 2 Clafg) +5 Ox(g)
If the mole fractions in this system at equilibrium are Cly: 0.243, 03 0.274, Cl,0s: 0.483, and the total pressure of

(B3 Dx (o m) (02 812)

the system is 3.00 atm, what is K,?

P = (3anY0.243) = 0929 aim
D . (3awm)(D.23) = 0,827 4t oo,
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2 KCIOs(s) = 2 KCl(s) + 3 Qa(g) AH = -391.2 kJ/mol

3. Consider the following reaction at equilibrium: /

After equilibrium is re-established
what will be the effect on each gf 3
Disturbance the following? = (P() \ Why?
2
noz. Poz KP
MV of container /]\ Qothe Jame shifd r‘lasft;"\noa ""’"}:E {)oz' 1 SGme 48 iy.wh'ai
A\
g | LV of container V| Same Samp shifd ‘ﬁ_{i?\'j \y “C’aL Wb H
Addinertgas | Same Samp Same ho 6?12{03( \_
4| AddmoreKCl | Same Soitag $ame ogglo[,m? & Sohik haf ho ec&c}’\ D ﬁ?ju“*i
‘ﬂi)'%' a’)ﬁift 03:' Kp
P Temperature \j/ \)/ Y sl !EN) J/.y\% =L PDZ— =, k‘?
&K V Temperature /“ ’!‘ ‘Af‘ SLIH” ﬁg"\‘t} T hol =" PD?,- v;JF KP
, . : L
& Add more O3 A/ N SG™Mp SL“Q-\— ‘ﬁQ-\’J \LV‘DL h"’l'hl hﬁa Wd E}f) &;:m,: {:;
l‘h'l’&"’ﬁ‘l




24
Free Response Practice

1. NH4HS{s) <> NHa(g) + H25(g) _ AH® = +93 kilojoules

The equilibrium above is established by placing solid NH4HS in an evacuated container at 252C. At equilibrium, some
solid NH4HS remains in the container. Predict and explain each of the following.

a) The effect on the equilibrium partial pressure of NHa gas when additional solid NH4HS is introduced into the

container,

b} The effect on the equitibrium partial pressure of NHz gas when additional solid H,S is introduced into the
container. (Hint: H:2S(s) readily sublimes into H.5(g).)

c) The effect on the mass of solid NH4HS present and the value of the equilibrium constant when the volume of the

container is decreased.
d} The effect on the mass of solid NH4HS present and the value of the equilibrium constant when the temperature

is increased,
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