
Alcohol Water Solubility 

 

Alcohols with four or more carbon atoms typically begin to show reduced water 

solubility, as the increasing hydrophobic hydrocarbon chain overrides the 

hydrophilic hydroxyl (-OH) group. While alcohols with 1–3 carbons (methanol, 

ethanol, propanol) are completely soluble, 4-carbon alcohols (butanol) are only 

partially soluble.  

• 1–3 Carbons: Completely soluble.  

• 4 Carbons (Butanol): Partially soluble (solubility drops significantly).  

• 5+ Carbons: Generally considered largely or completely insoluble (e.g., 1-pentanol, 1-hexanol). 

[2, 3, 4, 5, 6]  

Factors Affecting Solubility  

• Hydrophobic Chain: As the alkyl chain grows, it becomes less polar, reducing the ability to mix 

with water.  

• Branching: Branching of the carbon chain increases water solubility compared to straight-chain 

alcohols of the same formula.  

• Hydroxyl Groups: Multiple -OH groups (e.g., glycols) increase solubility, regardless of the 

carbon chain length. [2, 4, 7, 8, 9]  
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