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a-Al:0s having a high specific surface area of 72m?/g was first prepared by the thermal decompo-
sition of diaspore at 530°C. However, its catalytic activity for isomerization of 1-butene was not
recognized at all. On the contrary, 7-Al:0s showed a conversion rate of ca. 70% despite its lower
specific surface area of 55m%/g compared with that of @-Al:Os These findings indicate that the
difference in the catalytic activity between y-and a-Al:Os is attributable not te the specific surface
area, but to the coordination number of Al ions. Thus it was proved experimentally for the [irst
time that octahedral Al sites in slumina are inactive for isomerization of 1-butene.

A quantam-chemical study using an ab-initioc MO method on the surface structure and electronic
states of y-AlOs explained satisfactorily the lower activity of octahedral Al sites compared with
tetrahedral ones.
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Fig. I X-ray diffraction patterns of {a) boehmite and (b) H

{b) diaspore. i

Fig. 2 SEM photographs of (a)
— T — T boehmite and (b)) diaspore.
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Pig. 4 Al MASNMR spectra of boehmite and diaspore calcined at various temperatures,
Asterisks (%) are first-order spinning sidebands. Greek letters in the parenthesis signify

the phases of alumina.
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Fig. 5 Isomerization of 1-butene on 7- and a-
AlOs, 7+ and @-AleQs were obtained by the
thermal decomposition of boehmite at 600°C
and of diaspore at 530°C, respectively.
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Fig. 6 Orbital energy diagrams for (a)
tetrahedral and (c) octahedral cluster models
of the bulk of y-Al:03 and the corresponding
cus surface sites (b, d). Dushed lines in-
dicate the orbital energy levels after structural
relaxation of surface Al atom. The wvalues
were calculated at HEF/STO-3G level. (@) Al,
(@) O, (o) H.
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Table 1 Distances of AIR* ion at the positions geometrically aptimized {i.e, relaxed) after the
removal of a surface OH™ ion from their original, unrelaxed positions in the centers of the
tetrahedron and octahedron (4Z) and from oxygen layer (4A).

Z-direction corresponds to the melecular axis (Cs or Caq axis).
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Table 2 Electron charges on Al and O atoms and bond population of AL.O bond in the tetrahedral
and octahedral sites in the bulk and surface of y-AlLC:.

Tetrahedral Octahedral
bullk surface bullk surface
unrelaxed relaxed unrelaxed relaxed
Al +1. 083 +1.113 +1.229 +1.111 +1.022 1. 064
O —0.5623 -~{. 371 —0. 410 —{. 685 —0. 605 —0. 613
Al-O 0. 2062 0. 218 0. 238 0. 150 0.163 0.168
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