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Synthesis of Porous Alumina Powders:
Utilization of Amphiphilic Organic Molecules and
Understanding of Crystallization Behavior

Tatsuo Kimura

Innovative Functional Materials Research Institute,

National Institute of Advanced Industrial Science and Technology (AIST)

y-Alumina is one of the most important catalyst supports utilized in industrial fields such as industrial process-
es and exhaust gas purification. The synthesis of mesoporous alumina has been reported using amphipathic organ-
ic molecules, but the kind of mesoporous alumina is few and for example there is no series of mesoporous alumi-
na with the pore size controlled on demand. We focused on a synthetic method of mesoporous powders through
the evaporation-induced self-assembly process and then investigated that of mesoporous alumina powders by us-
ing the spray-drying process. We have so far succeeded in synthesizing several powder samples of mesoporous
alumina with different pore sizes by changing the molecular structure of polymeric amphiphilic organic mole-
cules. Thus, we also found that alumina frameworks can be fully crystallized not only to its y-phase but also to
o-phase to some extent while maintaining the porosity, which can be understood by considering the surface cur-

vature of alumina frameworks that was defined by the pore diameter.

Key words: mesoporous material, amphiphilic organic molecule, alumina powders, crystallization behavior,
spray-dry process
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