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: Introduction N/ UHV-IRRAS apparatus N

i i .. ) : i _ _ _ UHV-FTIR XPS, UPS and AES analyzer
Titanium dioxide (TiO,) Is one of the most important metal oxides used In catalysis and (Bruker Vertex 80v) (VG Scienta R4000) & Analysis chamber

photocatalysis. Understanding the surface chemistry of formaldehyde (CH,O) on this

material i1s of particular interest because CH,O is a key species (reagent, intermediate, * Attach spectrometer directly to UHV chamber.

or product) in numerous catalytic and photocatalytic reactions such as methanol | V a?n?rsfz'gt:gggﬁzn?:; ajb‘:z't‘l’:i optical element.
synthesis, methanol oxidation and hydrocarbon production. Here, we present a - | ’
thorough surface science study on the interaction of formaldehyde (CH,O) with the
rutile TiO,(110) surface using a novel ultra-high vacuum infrared reflection-absorption
\Spectroscopy (UHV-IRRAS) apparatus. Y.

Strategy to overcome challenge of low reflectivity:

- crucial for time-resolved experiments.

Additional features of “THEO”:
* Allows transmission measurements on
powder samples.
~ * Cooling to 100 K (LN,) or 60 K (LHe);
* Heating up to 1200 K.
* Equipped for XPS, UPS, AES, LEIS, and LEED.
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i Conclusions
paraformaldehyde » CH,O adsorption at 65 K leads to the formation of multilayer CH,O, which desorbs
completely upon heating to 120 K.
R A ! o ! : !
g D » The CH,O monomer was identified after submonolayer adsorption at 45-60 K, in which

'- I CH,O Is bound to the surface Ti;, sites via c-donation In a tilted geometry.
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v, = 1727 cm*: O,.-bound CH,O at the second-layer T_, 1] @o ®@T or.lented pnmanly along the TI5C FOWS. ([001] dlre(.:tlon). _ _ _
» Dioxymethylene was detected as minority species formed via reaction of Ti..-bound CH,O
\_ monomers with surface O-atoms. W,
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