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MEASURI NG ACI DI TY
IN ZEQOLI TES USI NG TPD
Temperature-programmed desorption (TPD) of basic mo lecules from the

surface of zeolites has been extensively used to me asure their acid properties.
The TPD experiment consists of sorbing a base molec ule on the material of
interest and, while flushing the surface with an in ert gas, linearly ramping the
temperature and measuring the desorption of the bas e. By quantitatively
measuring the amount of base desorbed and noting th e temperature(s) of
desorption, information can be obtained on both the intrinsic and extrinsic acid

properties in a single experiment (See Figure 1).
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Figure 1. TPD experiment. Tmax gives information concerning the strength of

the acid sites (intrinsic acidity) whi le the area of the signal
relates to the number of sites (extrin sic acidity).

By far the most common type of TPD measurements on zeolites consists of
ammonia desorption. Ammonia is a common adsorbate s ince it is accessible to all
acid sites on the zeolite (kinetic diameter 0.26 nm ), it is strongly adsorbed on
sites of different acid strength, and it is a stabl e molecule not susceptible to

decomposition even at elevated temperature.
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Figure 2. Typical TPD pattern of ammonia from H-Y zeolite. A: ammonia sorbed

at room temperature; B: ammonia sorbed at 100°C.
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Figure 3. Correlation between n-pentane cracking
Frequency (TOF) and highest temperature
TPD experiment.
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Table 1

Some Probe ‘Bases” for Measuring Acidity

Strong Base NHa Measures all Sites
Pyridine
Butylamine
Methylphosphines
Water

Alcohols

Phenol

Y Alkanes Y

Weak Base Alkanes Measures Strong Sites
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