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Derivation of Langmuir and Freundlich Adsorption Isotherms

Fumiaki Kano

(Department of Physics, Showa University)
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Adsorption of organic compounds in aqueous media onto activated carbon surface
usually follows the empirically-derived Freundlich equation, W = KC'< where W is the
mass of the adsorbed solute, C is the equilibrium solute concentration, and K and d are the
fitting constants. To analyze this equation, we propose a simple geometrical model for
adsorption of organic compounds. Activated carbon surfaces are irregular, and the irregu-
larity is similar at any magnifications. Because of the self-similarity in raggedness at
various resolutions, adsorption of a bulky organic molecule sequesters several neighboring
sites from binding. Based on this model, the Langmuir and Freundlich equations were
derived. The parameter 4 in the Freundlich equation is related to the number of binding
sites wasted by the adsorbate binding, hence, it is related to the size of the adsorbate
molecule.

Key words: Freundlich isotherm, Langmuir isotherm, geometrical model, fractal dimension,
adsorption, activated carbon, wasted region.



