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Electrochemistry Formula Sheet: 
Facts to Know: 

1. Oxidation occurs at the anode. 
2. Reduction occurs at the cathode. 
3. Oxidation occurs with a loss of electrons. 
4. Reduction occurs with a gain of electrons. 

 

Cell Potential: 
 

𝐸𝑜
𝐶𝑒𝑙𝑙 = 𝐸𝑜

𝐶𝑎𝑡ℎ𝑜𝑑𝑒 − 𝐸𝑜
𝐴𝑛𝑜𝑑𝑒  

 
∆𝐺 = 𝑊𝑚𝑎𝑥 

 
Gibbs Free Energy: 
 

∆𝐺𝑜 = −𝑛𝐹𝐸 
 

∆𝐺𝑜 = −𝑅𝑇 ln 𝐾 
 

The Equilibrium Constant: 
 

𝐾 = 𝑒𝑛𝐹𝐸/𝑅𝑇 
 

𝐾 = 𝑒−∆𝐺𝑜/𝑅𝑇 

The Nernst Equation: 
 

𝐸 = 𝐸𝑜 −
0.0591 log 𝑄

𝑛
 

 
𝑄 = 10−𝑛(𝐸−𝐸𝑜)/0.0591 

 
𝐹 = 96,485 𝐶 𝑚𝑜𝑙 𝑒−⁄  

 

The Nernst Equation: 
 

𝐸 = 𝐸𝑜 −
𝑅𝑇

𝑛𝐹
ln 𝑄 

 
𝑄 = 𝑒−𝑛𝐹(𝐸−𝐸𝑜)/𝑅𝑇 

 
𝑅 = 8.3145 𝐽 𝑚𝑜𝑙 ∙ 𝐾⁄  

Unit Conversions for Electroplating: 
 

1 𝑚𝑜𝑙 𝑒− = 96,485 𝐶 
 

1𝐶 = 1𝐴 ∙ 1𝑠 
______________________________________________ 

𝐶𝑢2+ + 2𝑒− → 𝐶𝑢 
 

1 𝑚𝑜𝑙 𝐶𝑢 = 2 𝑚𝑜𝑙 𝑒−      𝑛 = 2 
 

Voltage (emf) and Work: 
 

𝑊 = 𝑄𝑉          1 𝑉𝑜𝑙𝑡 =
1 𝐽

1 𝐶
 

 
Charge and Current: 
 

𝑄 = 𝐼𝑡          1 𝐴𝑚𝑝 =
1 𝐶

1 𝑠
 

 

Additional Notes: 
Reaction: Cell Potential: Gibbs Free Energy: Equilibrium: Position of K: 

 
𝑆𝑝𝑜𝑛𝑡𝑎𝑛𝑒𝑜𝑢𝑠 

 

 
𝐸𝑜

𝑐𝑒𝑙𝑙 = + 
 

∆𝐺𝑜 = − 
 

𝐾 > 1 
 

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝐹𝑎𝑣𝑜𝑟𝑒𝑑 

 
𝐸𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚 

 

 
𝐸𝑜

𝑐𝑒𝑙𝑙 = 0 
 

∆𝐺𝑜 = 0 
 

𝐾 = 1 
 

𝑁𝑒𝑢𝑡𝑟𝑎𝑙 

 
𝑁𝑜𝑛𝑠𝑝𝑜𝑛𝑡𝑎𝑛𝑒𝑜𝑢𝑠 
 

 
𝐸𝑜

𝑐𝑒𝑙𝑙 = − 
 

∆𝐺𝑜 = + 
 

𝐾 < 1 
 
𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡 𝐹𝑎𝑣𝑜𝑟𝑒𝑑 

 

 


