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ACID-BASE CATALYZED ACTIVATION OF
n-ALKANES
Isomerization of n-butane (SPP 1091)

Helmut Papp , Cornelia Breitkopf , Friederike C. Jentoft,

Rhys Lloyd, Sabine Wrabetz, Klaus Meinef, Stefan
Forster?, Karl-Michael Schindlef, Ralf Kulla %, Henning
Neddermeyet

! Universitt Leipzig, Institut ir Technische Chemie,
Linnestr. 3, 04103 Leipzig

2 Fritz-Haber-Institut Berlin, Anorg. Chemie, Faradayweg 4-6,
14195 Berlin

% Martin-Luther-Universiat Halle-Wittenberg, FB Physik,
06099 Halle

Additional authors: Wolf Widdrd, Alexander Hofmanth
Joachim Sauér Johannes Lerch&r Xuebing LP, Roberta
Olindd®

4Humboldt-Universiat Berlin, Institut fir Chemie, 10099
Berlin

5Technische Universit Miinchen, Department of Chemistry,
Lichtenbergstr. 4, 85747 Garching

Sulfated zirconia catalysts show a high activity for the isomeri-
zation of hydrocarbons even at low temperatures. To elucidate
the nature of active centers and the mechanism of alkane ac-
tivation on sulfated zirconias a network of three working clu-
sters with groups from heterogeneous catalysis, surface science
and theory was built up. The combination of methods (DRIFTS,
XRD, XPS, Temporal Analysis of Products (TAP), LEED, DFT
catalytic experiments) provided the opportunity to bridge the
materials and pressure gap for this important catalytic system.
One of the main results was the identification of the pyrosulfate
group as the active species on the surface to start the catalytic
reaction by formation of butene. Theoretical calculations sup-
ported not only the interpretation of DRIFT spectra but were
also able to characterize different sulfate species on the surface
of tetragonal zirconia surfaces. Experiments under deactivating
conditions (DRIFTS, TAP) showed a strong correlation of ca-
talytic activity and sulfate structure. The kinetic experiments
allowed to set up a model for the reaction mechanism, which
includes the activation of n-butane on pyrosulfate groups via an
oxidative dehydrogenation and the propagation via an intramo-
lecular rearrangement. Moreover, a new preparation technique
allowed gas phase sulfation and could be shown as a posibility
to recover the catalytic activity of deactivated sulfated zirconias.



