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Introduction

Chemical Equilibrium

Chemical equilibrium occurs in reversible reactions when the forward and
backward reactions proceed at the same rate, so the concentrations of reactants
and products remain constant.

Reaction Types

1-Irreversible Reaction

Reaction proceeds only in one direction.
Example:

Zn+2HCL -ZnCL,+H,
2-Reversible Reaction
Reaction occurs in both forward and backward directions.

Example:

N2+3H2 ‘—_‘ZNH3




Dynamic Equilibrium

Rateforwara=Ratepackward

Equilibrium Constant (Kc)
Aa+bB=cC+Dd

Kc > 1 - Products favored

Kc <1 > Reactants favored

Reaction Rate

A(A)
Rate = —
ate At

Where: A(A) =[Alinitial-[A]final
Problem 1 — Irreversible reaction
[A]decreases from 0.80 M to 0.40 M in 20 s

Calculate the rate.
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Solution:
A(A)
Rate = ——
ate At
Rat 0.8—-0.4
=0

Rate = 0.02M/s

Problem 2 — Reversible reaction, reactants greater
A+B=C

Calculate Kc and predict side favored

Giving [A]=[B]=0.5, [C]=0.2

Solution:

kc = [0.2]

= o8] g 08

Problem 3 — Reversible reaction, products greater
2NO+0,=2N0,

Question: Calculate Kc

Giving: N0,=0.3 NO=0.1 0,=0.05

Solution /

INO22

ke=——n
[NOJ?[02]
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Problem 4 — Unknown product
Ho+1,=2HI

Where:Kc=4 [H,]=[1,]=0.2
Find [HI]

Solution /

[HI]=04M -




