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Substituent effects on surface tension (γ) reversed from alcohols to Thiols 
and Phenols to Thiophenols: Physical-organic chemistry class-room tutorial

Taft and Hammett linear free energy relationships 
(LFER) are applied to the surface tension (γ) 

data of aliphatic alcohols and thiols, phenols and 
thiophenols. The surface tension in alcohols and 
phenols decreased with increase in the electron 
donating power of the substituents. The Taft and 
Hammett plots of log γ versus Taft σ* and log γ 
versus Hammett σ are linear with Taft ρ* of 0.38 
(fig.1) and Hammett ρ of 0.21 (fig.3) respectively. The 
effect is just reversed in thiols and thiophenols with 
Taft ρ* of -0.50 (fig. 2) and Hammett ρ of -0.144 (fig. 
4)respectively. Possible explanations are given for 
the change in the trend of substituent effects.
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