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In Situ *C MAS NMR Study on Reaction Mechanism of Isobutane
Rearrangement over Sulfated Zirconia

ZHANG Li, YUE Bin’, QIAN Linping, HE Heyong
Department of Chemistry, Shanghai Key Laboratory of Molecular Catalysis and Innovative Materials,
Laboratory of Advanced Materials, Fudan University, Shanghai 200433, China

Abstract: In situ >C MAS NMR was employed to study the reaction mechanism of isobutane rearrangement over sulfated zirconia using
2-3C-isobutane as a reactant. The effects of temperature and hydrogen atmosphere on the reaction were investigated. The results showed that
the reaction of isobutane proceeded mainly via a monomolecular mechanism in its early stage, and then a bimolecular mechanism became
dominant. Increasing temperature also led to the reaction from monomolecular to bimolecular mechanism. In the presence of hydrogen, the
reaction of isobutane rearrangement, in particular that through the bimolecular pathway, was significantly inhibited.
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Fig. 1. ®C MAS NMR spectra of 2-"*C-isobutane reaction for different
time over SO,*/ZrO,at 313 K.
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Fig. 2. °C MAS NMR spectra (a) of 2-'"*C-isobutane reaction for
different time over SO,*/ZrO, at 323 K and composition (b) of reac-
tion mixture. (1) *C-isobutane; (2) 2-"*C-n-butane; (3) 1-">C-n-butane;
(4) PC-isopentane; (5) *C-propane.
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Fig. 3. °C MAS NMR spectra (a) of 2-"*C-isobutane reaction for
different time over SO>/ZrO, at 338 K and composition (b) of reac-
tion mixture. (1) *C-isobutane; (2) 2-"*C-n-butane; (3) 1-"*C-n-butane;
(4) "*C-isopentane; (5) '*C-propane.
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Fig. 6. Non-proton decoupled *C MAS NMR spectrum of 2-"*C- iso-
butane reaction over SO,>/ZrO, for 30 min at 353 K.
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Scheme 1. Reaction mechanism of 2-'>C-isobutane isomerization over SO,>/ZrO,. (a) Monomolecular mechanism; (b) Bimolecular mechanism.
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