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TPD Studies on Ni Y-Al,O; Catalysts Reduced by Atmosphere Plasma
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Abstract Ni y-Al,O; catalysts prepared by three different ways general reduction GR  plasma reduction af-
ter calcination PR and plasma direct reduction without calcination PDR  were investigated by temperature-
programmed desorption TPD with H, and CO, X-ray diffraction and N, adsorption. The results showed that
H, was adsorbed mainly on the Ni active sites whereas CO, was adsorbed mainly on the strong alkaline sites of
the support. Compared with that on the GR catalyst H, and CO, adsorbed on the PR and PDR catalysts in-
creased a lot and the desorption temperature of H, decreased by 55 and 69 C respectively. An estimation
based on assumption of H, showed that the dispersions of GR PR and PDR catalysts were 26% 32% and
58% respectively. The catalysts reduced by plasma had better dispersion more alkaline sites and lower H,
desorption temperature. Plasma reduction that was performed at a low temperature for a short time could pre-
serve the structure of the support and improve the dispersion of the active sites which were responsible for the
good performance of these catalysts.
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Fig 2 CO,-TPD profiles of Ni y-Al,O; catalysts with different
Ni contents prepared by the PDR method
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Fig 3 H,-TPD profiles of Ni 7-Al,O; catalysts prepared
by different methods

1 General reduction GR 2 Plasma reduction after
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Table 1 H,-TPD results of Ni y-Al,O; catalysts prepared
by different methods
Method H, uptake Nyp pmol g Ni dispersion
(X*Hz B*Hz DNi (%7
GR 249 263 26
PR 334 325 32
PDR 449 589 58
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