CONCEPT: EQUILIBRIUM CONSTANT (K)

e Equilibrium constant (K) specifies the favored of a reaction while rate constant (k) deals with

o K: concentration units; k: concentration and time units (Metime-")

Equilibrium Constant Expressions

e Equilibrium Constant (K or Keq) is a of product to reactant concentrations at equilibrium.

o Equilibrium Constant is temperature : change in temperature changes the of K.

Equilibrium Constant Expression (Formula)

[C]c [D]d E o K=Kp or Ke
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aA+bBT=cC+dD |, _ [products]

o a, b, ¢, d = coefficients E - [reaCtantS] - [A]a [B]b E -Kcusedwhen| Jsarein_____
o Solids and pure liquids are from K expressions
- adding a solid (s) or pure liquid (l) does change their concentrations

Mg(OH), (s) + 2 HCI (aq) 2 Hy0 (1) + MgCl, (aq)

_ [products] _
" [reactants]

EXAMPLE: What is the equilibrium constant expression for the following reaction:
2 HgO (s) + H20 (I) + 2 Clz(g) === 2 HOCI (aq) + HgO (s) + HgClx(s)




CONCEPT: EQUILIBRIUM CONSTANT (K)

PRACTICE: Provide K expression for the reverse of the following reaction:

Fe,0s(s) + 3 Hz (g) === 2Fe (s) + 3 H.0(g)

_ [Fe]?[H,0P3 _ [Fe,03] [Ho?
3 K= IFe,04 [H,] ) K= [Fel H,07
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O K= TR 9 K=Th0p



CONCEPT: EQUILIBRIUM CONSTANT (K)
Magnitude of Equilibrium Constant

e Magnitude of K indicates how far or a reaction lies at equilibrium, at a given temperature.
K> 1: and reaction are favored. =% =5
wEm_ wd____ eacton are avored. K=2=02 |
[ ken drection s favored. | T
\ 10 J

o Magnitude of K can also be determined from rate constants of forward and reverse reactions.

o K = Equilibrium Constant
o k = Rate Constant

K = k forward
k reverse

EXAMPLE: When this reaction comes to an equilibrium, which will be higher in pressure, reactants or products?
2 CH4(g) +2HJS (9) CS2(g) +4H2(9) Kp=1.3x103

a) reactants b) products c) neither d) impossible to estimate




CONCEPT: EQUILIBRIUM CONSTANT (K)

PRACTICE: Which of the reactions is likely to produce more O at equilibrium at 25°C?
a) 2NO (g) ==— N2(g) + 02 (9) Keq=2.4 x 103

b) 2NO, (g) === 2NO + 0, () Keq=5.8x 10

c)2C0Oz(g) =—02(g)+2CO(g) Keq=3.1x10"

d) 2H,0 (g)=——=2H2(g) + O2(9) Keq=5.1x 1082

PRACTICE: Consider the reaction A (g) == B (g) + C (g), With Ksorwara 0f 5.7 x 10-2 and Kreverse Of 3.8 x 10-4.
Which would be greater at equilibrium, partial pressure of A or partial pressures of B and C?

a) partial pressure of A b) partial pressure of B& C c) partial pressures will be equal



