High-pressure XPS: a new tool for environmental science and catalysis
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The Instrument

Why high-pressure XPS?

Many processes and samples cannot be investigated in UHV
("Pressure Gap")

» catalysis, corrosion, some oxidation
* environmental chemistry
» biological samples under wet conditions (high vapor pressure of water!)

Fundamental limit_in_high-pressure XPS:

Elastic and inelastic scattering of electrons by gas molecules
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The solution: Differentially pumped
electrostatic lens system
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Example: oxidation of Observing Catalysts at Work .
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Reaction (1) (partial oxidation) is
an important process in the
chemical industry. Our goal is to
identify the composition and
chemical nature of the surface of
the copper catalyst for
formaldehyde (CH,O) production
under working conditions.
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Due to the work
function of the
sample (4.5 eV)
the surface peaks
are shifted
towards the gas
phase peaks.
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Comparison of mass spec and XPS
data. A more metallic (i.e., less oxidic)
Cu surface and higher temperatures
favor the production of formaldehyde

(CH,0).

Acknowledgements: Gennadi Lebedev (GETOM, Petaluma, CA), initial lens design; John Bozek, Ed Wong, ALS; Eli Rotenberg, XPS software; Anders Nilsson, Satych Myneni for helpful discussions.



