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PULSE CHEM SORPTI ON
Previous issues of Altamira Notes have discussed different selective
chemisorption techniques and how they may be used t o determine the specific
metal surface area of supported metal catalysts. One additional technique
commonly used for the same purpose is pulse chemiso rption. This method is one
of the simplest, most straightforward ways to measu re adsorbate uptake by a
metal surface; however, as with most other measurem ents in catalysis,
interpretation of the results can be problematic if the nature of the catalyst
system and the experiment itself are not well-under stood. This Altamira
Note discusses the principles of pulse chemisorption ex periments as well as
some common experimental observations.
Pulse chemisorption measurements are usually carrie d out in an atmospheric
pressure flow system at ambient temperature. A sm all catalyst sample
(0.1-1.0 g) is placed in a small diameter cell usua lly of quartz or stainless
steel construction. After appropriate pretreatment to provide a clean, reduced
metal surface, the sample is subjected to flow of a n inert gas such as argon.
A small amount of chemisorbing gas such as hydrogen is injected into this argon
stream before it flows over the catalyst. The com position of the stream
exiting the sample cell is monitored quantitatively by a thermal conductivity
detector or similar device, and this signal is comp ared to that produced by the
injected pulse of chemisorbing gas flowing through the cell in the absence of
the sample. If the amount of chemisorbing gas in t he injected pulse is known,
the uptake by the catalyst may be calculated as sho wn below.
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Figure 1 . A 50 microliter pulse of CO in He a) after exiti ng a sample cell
containing 0.5 g Pt/Al 2Os; b) after exiting an empty sample cell. The
difference in area of the two pulses gives the amou nt of CO taken up by the

catalyst surface.
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Figure 2 A sequence of pulses of CO in He over a clean P t/Al ,0; catalyst

resulting in complete saturation of the surface.
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