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Synthesis of MCM-48 by microwave-hydrothermal process
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Abstract

MCM-48 was synthesized using the microwave hydrothermal method. The material was characterized by means of powder
XRD, NMR, sorption measurement, SEM and transmission electron microscopy (TEM). XRD, NMR confirm the topology of
the silicate framework, TEM shows the periodicity and homogeneity of the MCM-48 frame structure. However, from TEM it is
clear that there is structural disorder. Beside MCM-48 a mesoporous wormhole like structure coexists. This is reflected in the
lowering of the surface area and pore volume compared to the conventional, hydrothermally prepared MCM-48 material. To cite
this article: M. Bandyopadhyay and H. Gies, C. R. Chimie 8 (2005).
© 2005 Académie des sciences. Published by Elsevier SAS. All rights reserved.

Résumé

La silice mésoporeuse MCM-48 a été synthétisée en utilisant un procédé hydrothermal micro-onde. Le solide obtenu a été
caractérisé par DRX sur poudre, RMN du solide, adsorption d’azote, MEB et MET. Les résultats RX et RMN confirment la
topologie de la charpente silicate. La microscopie électronique en transmission révèle la périodicité et l’homogénéité du réseau
structural de la MCM-48. Cependant par MET, il est clair qu’il y a un désordre structural. À côté du matériau MCM-48, un
matériau mésoporeux à structure vermiculaire coexiste. Ceci est également mis en évidence par des valeurs de surface spécifique
et de volume poreux plus faibles pour la silice MCM-48 élaborée par voie micro-onde que celles du matériau MCM-48 préparé
par voie hydrothermale conventionnelle. Pour citer cet article : M. Bandyopadhyay et H. Gies, C. R. Chimie 8 (2005).
© 2005 Académie des sciences. Published by Elsevier SAS. All rights reserved.
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1. Introduction

The pioneering work on the family of silica-based
M41S mesoporous materials [1] with pore sizes from

20 to 100 Å opened a new era in shape-selective cataly-
sis, guest-host chemistry, organic/inorganic composite
materials and chromatographic separation [2]. Most of
the research has been focused on hexagonal MCM-
41 type material because of its easy availability and
reproducibility. Less attention has been paid to the cubic
MCM-48 system. In contrast to the one dimensional
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