Equilibrium: Checking for Understanding & Practice Problems
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As a reaction is approaching equilibrium describe how the following change.

1. Reactant concentration. i 't
As the vyn goes 4v the right +the reactnn
ConcentvatYon decreaces

2. Products concentration,
As tha rwn gees o b vight the product
Concentraticn Increases.

3 f'gx:wzd reﬁ:thé'afe. TR v H1on decreases as the

F collisionS
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As the rxn proceeds, “the productConcesntrations T sb
more product (ollisizrs T He rate of ~Hu veeme rxn .
5. What is equal at equilibrium?

The vote of +the fovward vin and Bhe vate of

the vevers€ Vvxn,
6. What is constant at equilibrium?

|
“The. reactant and product Concentratrons .

Solve the following problems and_be sure to show all of your work.

1. At equilibrium at 100°C, a 2.0L flask contains:

0.075 mol of PCls 0.050 mol of H,O 0.750 mol Of HCI 0.500 mol of POCl5
Calculate the Keq for the reaction:

PCls (s) + Hz0 (g) = 2HCI (g) + POCI; ()

gl Mu,po = 2:050m9_ 4 025M
L 2.0L
My = 050t o 39
Keg = (el [ Pocls] z.6L
CH20] Mpocpy = ©:Storm® = 0,25M
2.0 L

Keg = (0.38)2(.257) _ 1Y
6.025) Keq = 1.4



25 Keg= 798 at 25° for the reaction: 250,(g) + O (g) = 2503 (g).

In a particular mixture at equilibrium, [SO,)= 4.20 M and [SO3]=11.0M. Calculate the
equilibrium [O;] in this mixture at 25°C.

Key = [505]2% [0s] = Csos1*®
[50,]%(0s] K‘b [30,:(2

[Oz] = 0.00860M
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Consider the following equilibrium:

I\

7 NOz(g) = N204@)

2.00 moles of NO; and 1.60 moles of N;O4 are present in a 4.00 L flask at equilibrium at
20°C. Calculate the Keq at 20°C .

- 2.00mef _
Koy v Coabad  Muey = T = 0.500M
Cves]z Muioy = Lubmol - 6.400M
HooL
- (e .‘\00) =
K 4 (0.500)2 hbO Keq = 1.60
4. If at equilibrium [Hz] = 0.200M and [I.] = 0.200M and Keq=55.6 at 250°C, calculate
the equilibrium concentration of HI.
H: (g) + I (g) = 2HI (q) 2
2 (9 2 (9 (9 EH:J CIZJ KQ% = D“Ij
Kc(o = CHI] 2 C ]
v = LHL
Il CHaICx.TKeg,
V(o.200M) (6. 200M)(55.4) = i) = 340 M
55

1.60 moles €O, 1.60 moles H,0, 4.00 moles CO;, 4.00moles H, are found in a 8.00L
container at 690°C at equilibrium.

CO (g) + Hz:0 (g) = CO; (g) + H: (g)
Calculate the value of the equilibrium constant.

Keg = ___E_C_f’z]_gﬁ_zl_ = ma)(‘{,‘z> - 28
C#a0]Leo]

l-bo >

Keq = 6.25



Describe the changes that occur after each stress is applied to the equilibrium,

4HC| () S Oz (9) = ZHzo(g) * 2C|z ) + 98 KJ

Stress [02] [H20] [HCI] Shifts Favors Products
Right or Left or Reactants

1. [HCl] is increased

2. [H;0] is increased

3. [O;] is increased

4. Temp is increased

5. [H;0] is decreased

6. [HCI] is decreased

7.[0z] is decreased

8. Temp is decreased
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9. A catalyst is added

CGCO3(5) + 170K = (CaO (s) * COz (9)

Note : Adding solids or liquids and removing solids or liquids does not shift the equilibrium.
This is because you cannot change the concentration of a pure liquid or solid as they are

100% pure. It is only a concentration change that will change the # of collisions and hence
shift the equilibrium.

Stress [CO,] Shifts Favors Products
Right or Left or Reactants

1. CaCOs is added

2. Ca0 is added

3. CO; is added

4. Temp is increased
5. A catalyst is added
6. [CO;] is decreased
7. Temp is increased
8. CaO is removed
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Consider the following equilibrium:

2NO ) + Brz(g + energy <------ > 2NOBr
State what affect each of the following will have on this system in terms of shifting.
1. The volume of the vessel is increased
LEFT
2. The pressure is decreased

= o

3. More Br; is added to the system

RIGHT

4. Some NO is removed from the system

EFT

) A catalyst is added to the system

NO CHANGE

For the following reaction:
NzO4(g) + 59 KI = 2 NOz(g

Describe four ways of increasing the yield.

™ TemP P N204]
\ Pressike |, [mp.]

Describe three ways to increase the rate of the above reaction,
T TempP
A CN'l()qj
; ST
ADD A CATALYST



