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Measurements of Acidic Properties of Zeolites using

Temperature-Programmed Desorption of Ammonia

Naonobu Katada™** and Miki Niwa*
* Department of Materials Science, Faculty of Engineering, Tottori University,

** PRESTO, Japan Science and Technology Agency

Experimental and analytical methods of ammonia temperature-programmed desorption
(TPD) for measurements of acidic properties of zeolites and other solid acid catalysts are
introduced. Particularly, problems in the conventional methods and improvements for overcoming

them are detailed.

In the conventional experiments, the desorption has been observed after

the adsorption of ammonia on a solid, but unnecessary an adsorbed species such as
hydrogen-bonded ammonia has been involved in the spectrum. A water vapor treatment
after the adsorption of ammonia removes the unnecessary species to clarify the intrinsic acidity.
The desorption process is controlled by equilibrium, and the desorption temperature is affected
by re-adsorption of ammonia, and so it does not directly show the acid strength. However,
now it is possible to calculate the heat of ammonia adsorption as an index of the acid

strength according to the derived theory.

Keywords: ammonia TPD, solid acidity, water vapor treatment, analytical theory,

curve fitting method



