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Nanoporous or mesoporous alumina membranes having a regular array of pores are widely used as templates for producing nanomaterials such as carbon nanotubes [1] and metal nanowires [2], because the pores are controllable by the conditions of preparation.  

The authors have prepared nanoporous alumina membranes by anodically oxidizing high purity aluminum in sulphuric acid, and have reported on their morphological change and thermal properties [3-5].  The membranes prepared from sulphuric acid are advantageous in that they can rapidly yield pores with smaller diameter; however, the pore walls take in sulphur and carbon dioxide during their preparation. On heating, the anodic alumina membrane, which is originally amorphous as observed by XRD, undergoes crystallization to produce polycrystalline phase.  Its final transition to the stable (-Al2O3 occurs at temperatures higher than 1250 (C. The authors have shown that carbon dioxide is released at first, and that sulphur is discharged in two stages; the first discharge of sulphur occurs at about 950(C, followed by the crystallization for developing polycrystalline alumina [5].  Furthermore, it has been suggested that sulphur is uniformly distributed. However, this is controversial with the thermal results, and the influence of sulphur on the crystallization of alumina polymorphs still remained a question. 

We report on the distribution of sulphur studied by XPS (or ESCA; Electron Spectroscopy for Chemical Analysis), TG-DTA. Decarbonized samples differing in sulphur content were newly prepared for MAS-NMR and TG-DTA studies, which results are presented. 

References: [1]
T. Kyotani, B.K. Pradhan, A. Tomita, Bull. Chem. Soc. Jap., 1999, 72, 1957. 

[2] R.E. Benfield, D. Grandjean, J.C. Dore, Z. Wu, M. Kroll, T. Sawitowski, G. Schmid, Eur. Phys. J. D, 2001, 16, 399.

[3] R. Ozao H. Yoshida, Y. Ichimura, T. Inada, M. Ochiai, J. Therm. Anal.  Cal., 2001, 64, 915. 
[4] R. Ozao, H. Yoshida, Y. Ichimura, T. Inada, M. Ochiai, J. Therm. Anal.  Cal., 2001, 64, 923.
[5] R. Ozao H. Yoshida, T. Inada, M. Ochiai, to be published in J. Therm. Anal.  Cal.,.


































