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CHEM SORPTI ON AND CATALYSI S ON SUPPORTED METALS

Chemisorption, the chemical bonding between gas
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Strength of chemisorption is only one of the parameters aff ecting

catalytic activity. The number
It follows that more chemisorbed species means more
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bonding. Maximizing the number of these surface "s
a top priority in good supported metal catalyst des

How can we measure these important parameters?
can count the number of chemisorption sites and tel
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of the surface. For supported metal catalysts, thi
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- measuring the equilibrium uptake of gas phase mole
in a closed system (termed "static" or "volum

- detecting how many calibrated pulses of chemisorbi
taken up by the surface (pulse chemisorption)

- counting chemisorbed molecules as they desorb from
heating (temperature-programmed desorption)

The first two techniques are performed und
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programmed techniques for catalyst characterization
about both of the parameters of importance: strengt
sorbing sites.
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molecules in the stream. This number, together wi
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the supported metal catalyst. The detector signal
the temperature of the supported metal catalyst pro
strength of adsorption on the surface: molecules,
atures are only weakly held, while high-temperature
stronger chemisorption interaction. Hence, the TP
only the number and strength of chemisorption sites
the heterogeneity of the surface sites.
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This process is shown schematically below for H o chemisorption and TPD

on a Ni/SiO  , catalyst where H 2:Ni = 1:2 for dissociative hydrogen chemisorption.
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It is easy to see from this brief description t hat a TPD experiment
involves a number of critical measurements. Gas fl ow rates must be controlled
and gas switching must be possible; a linear change in temperature with
respect to time is required; and a detector which i s capable of quantifying
the desorbing gas must be employed. The Altamira AMI-1 Catalyst Character-
ization System can accomplish these tasks and much more. The AMI-1 offers
fully automated operation of a TPD experiment from beginning to end. It
performs this task according to parameters and con ditions selected by an
operator from a menu of instructions in the AMI-1 software. After this



initial setup procedure, the experiment proceeds in an operator-independent
mode.

September's issue of Altamira Notes describes i n more detail how the
guantitative calculations are made for counting su rface sites using
temperature-programmed desorption.





