- CHEMICAL EQUILIBRIUM (K., K,, and K,,)
Chemical equilibrium is a state in which the rate of forward reaction equals the rate of backward reaction.
In other words, there is no net change in concentrations of reactants and products. This kind of
- equilibrium is also called dynamic equilibrium.
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- keand k;, are the reaction constants for the forward and backward reaction, respectively
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HATELIER’S PRINCIPLE

Em that if a dynamic equilibrium is disturbed by changing the conditions the position of equilibﬁum
e mto counteract the change to reestablish equilibrium. -

An action that changes the temperature, pressure or concentrations of reactants in a system at

ibrium stimulates a response that partially offsets the change while a new equilibrium is established.

Hence, Le Chatelier’s principle states that any changes to a system at equilibrium will adjust to
compensate for that change.

It is important to understand that Le Chatelier’s principle is only a useful guide to identify what

happens when the conditions are changed in a reaction in dynamic equilibrium.

1.

Concentration Change

According to the prinéiple, the position of equilibrium will move in such a way as to counteract the
change; In this case.

A+B=sC+D
If we decrease the concentration of A then the reaction will move reverse and in backward
direction. While if we increase the concentration then to attain equilibrium state the reaction will
move forward.
Pressure Change

When the pressure increases then the difference of number of moles of product and reactant side (An)
will be greater than 0, the reaction will move in backward direction. While when the pressure
increases then An will be less than 0, the reaction will move in forward direction.

Temperature Change

By increasing or decreasing the temperature, there will be direct effect on the equilibrium constants
of the reaction, i.e., when temperature increase then the reaction will move forward and the value of
equilibrium constants will also increase while on decreasing temperature the reaction will move
backward and the value of equilibrium will decrease. Reactions can be of two types; (a) endothermic
reaction, and (b) exothermic reaction. :

2) In endothermic reaction (AH > 0)

Reactant + Heat = Product

Heat + 6C02 (g) +6 Hzo (1) = C6H1206 (aq) G 602 (g)
b) In exothermic reaction (AH <0)
Reactant : Product + Heat

& CaO (s)+H,0 (1) = Ca(OH); (s) + Heat

yrium Constants

e the equilibrium constants of gaseous mixtures. However the difference between th
hat K. is defined by molar concentration, whereas K, is defined by the partial |
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any units. These gas equilibrium constants relates tc
“’vedﬁ'om ‘ideal gas law’ (PV = nRT).

ion is;

 Rate of forward reaction (R;) = Rate of Backward reaction (Ry)
. .
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xample 18: If one mole of H; and 2 mole of I, reacts to form 14 mole of 2HI at equiliy
prr———_, .\

L s | H, + I, = 2HI
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ship between Kp and Kc
Ky = K [RT]™

ol K, = Partial pressure of gas
K, = Molar concentration of gas

An = (Number of moles of gas on product side — number of moles gas on reactant side)
R = Gas constant (0.0821 lit. atm/mol K)

T = Temperature
Note
An=0; K. =K,
An<0; K.>K,
An>0; K. <K,
m 20: Find the relationship between Kp and Kc for the following reaction?
il C(s)+0:(g) =CO; (g)
Solution
K, =K, [RT]*
An=1-1=0
, K, =K, [RT]’
g Ky=Kg %1
. apas Kp b
| ;L AND SOLUBILITY PRODUCT

y (S)

_;?_. of a substance to dissolve. The two participants in the dissolution process are the solute

t. The solute is the substance that is being dissolved and the solvent is the substancc thni A =
lvmg
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