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DISCLAIMER

• ACS is providing a remake of these tutorials and images as a courtesy to and 
for the convenience of the reader. It makes no representations or warranties, 
express or implied, relative to the accuracy, veracity, ownership, or authority 
contained within the information provided therein. In accessing these slides, 
the reader knowingly, willingly, and voluntarily accepts the information’s 
remake “as is”.

www.acs.org/Olympiad
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Equilibrium

Chemical                                           Physical
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Equilibrium: Haber Process

● Equilibrium can be achieved regardless we start with reactants or products 
as long as there is sufficient material for both the process going
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Chemical Equilibrium

Equilibrium @ 15 sec                             Equilibrium @ 
22 sec 
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Equilibrium constant and Expressions

Rate of forward reaction = Rate of reverse reaction

kf [N2O4] = kr [NO2]2    ; Re writing this,  

For a general Reaction,               
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Equilibrium constant and Expressions

● Pure solids and liquids are not included in equilibrium 
expressions 
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Kp vs Kc

● Equilibrium constant in terms of pressure is Kp
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Kp vs Kc
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Kp vs Kc

● We can derive the relationship 
between Kp and Kc using 
ideal gas law. ( PV=nRT; P=nRT/V. n/V =M)
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Applications
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Tips  for equilibrium problems.

There are  three steps to solving a typical equilibrium 
problem.
· Step One: Write a balanced reaction, including states. 
· Step Two: Write a proper ice table, being mindful of 
stoichiometrical coefficients. 
· Step Three: Write a proper expression and solve for what is 
required.
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Le Châtelier’s Principle

The Haber Process: 
Synthesis of ammonia 
from hydrogen and 
nitrogen
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Le Châtelier’s Principle: Change of 
temperarture
Many ions containing transition metals 
produce colored solutions.  

In the reaction below  the cation, 
CoM(H2O)62+, yields a pink solution, while 
the anion CoCl42- produces a blue solution.
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Sample Questions

Equilibrium is 31-36 for all exams.

Samples : National  2019  #31 & 32

National  2019  #31 - 36
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