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Evidence for the Activation of Lattice Oxygen on Metal Oxides by Plasma Discharge

Atsushi OGATA*, Hyun-Ha KIM*, Satoshi KUSHIYAMA* and Shigeru FUTAMURA*
(Received August 5, 2003 ; Accepted August 20, 2003)

Possibility of activation of lattice oxygen on solid catalysts under plasma discharge was investigated in the
decomposition of CCIF; using a surface-discharge type plasma reactor at atmospheric pressure. It was found that the
conversion of CCIF; increased when the plasma reactor was packed with TiO, pellets. Analysis of gas phase molecules
indicated that molecular oxygen of relatively high level was liberated from TiO, during plasma discharge. The lattice
oxygen on metal oxides seems to enhance the process by preventing the recombination of decomposed fragments. It was
suggested that TiO, could be activated not only by photo-energy and thermal energy but also by plasma-energy.
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Fig.1 Performances of CCIF; decomposition using (a) conventional, (b)

AlLO; packed, (c) TiO, packed plasma reactors.
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Fig.2 Intensity change of m/e=32 peak on the plasma reactors packed
with (a) none, ALO;, and TiO, pellets.
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