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Chemical Equilibrium: 
Equilibrium (K) vs Kinetics (k): 
 

𝐴 →⃖    𝐵 
 

𝑅𝑎𝑡𝑒𝐹𝑜𝑟𝑤𝑎𝑟𝑑 = 𝑅𝑎𝑡𝑒𝑅𝑒𝑣𝑒𝑟𝑠𝑒 
 

𝑘1[𝐴] = 𝑘−1[𝐵] 
 

𝑘1

𝑘−1
=

[𝐵]

[𝐴]
= 𝐾𝑒𝑞 

 

Law of Mass Action: 
 

𝒋𝐴 + 𝒌𝐵 ←     𝒍𝐶 + 𝒎𝐷 
 
The Equilibrium Constant: 
 

𝐾𝐶 =
[𝐶]𝒍[𝐷]𝒎

[𝐴]𝒋[𝐵]𝒌
               𝐾𝑃 =

(𝑃𝐶) (𝒍 𝑃𝐷)𝒎

(𝑃𝐴)𝒋(𝑃𝐵)𝒌
 

 
Note:  Solids and liquids are not included in the 
equilibrium expression.  They receive a value of 1. 

Reaction Adjustments: 
 
𝐴 + 𝐵 →  𝐶                  𝐾   
 
2𝐴 + 2𝐵 →  2𝐶          𝐾2 
 
1

2
𝐴 +

1

2
𝐵 →  

1

2
𝐶       𝐾1/2 

 

𝐶 →  𝐴 + 𝐵                 
1
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Equilibrium Partial Pressure From KC: 
 

𝒋𝐴 + 𝒌𝐵 ←     𝒍𝐶 + 𝒎𝐷 
 

𝐾𝑃 = 𝐾𝐶(𝑹𝑇)∆𝑛         𝑹 = 0.08206 
𝐿 ∗ 𝑎𝑡𝑚

𝑚𝑜𝑙 ∗ 𝐾
  

 
∆𝑛 = (𝒍 + 𝒎) − (𝒋 + 𝒌) 

 
𝑇𝐾 = 𝑇𝐶 + 273.15 

Additive Reactions: 
 
𝐴 + 𝐵 → 𝐶          𝐾1 
𝐶 + 𝐷 → 𝐸          𝐾2 
 
𝐴 + 𝐵 + 𝐷 → 𝐸          𝑘 = 𝑘1 ∙ 𝑘2 
 

The Reaction Quotient Q: 
 

𝑄 =
[𝐶]𝒍[𝐷]𝒎

[𝐴]𝒋[𝐵]𝒌
                

 
𝑄 → 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛𝑠 

𝐾 → 𝐸𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛𝑠 

The Position of Equilibrium: 
 
(a) If K > > 1, Reaction = Product Favored. 
(b) If 0 < K < < 1, Reaction = Reactant Favored. 

The Direction of the Reaction: 
 

1. If Q < K, the reaction will shift to the Right. 
2. If Q > K, the reaction will shift to the Left. 
3. If Q = K, the system is at equilibrium. 

Le Chatelier’s Principle: 
 
If a change is imposed on a system at 
equilibrium, the reaction will shift in a direction 
that tends to reduce that change. 

Quadratic Equations: 
 

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 
 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 
 


