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Abstract

Project Code: BRG5380011

Project Title: “Synthesis and Application of MCM-48 Using Silatrane Precursor
via Sol-Gel Process”

Investigator:  Ms. Sujitra Wongkasemijit

The Petroleum and Petrochemical College, Chulalongkorn University

E-mail Address : dsujitra@chula.ac.th

Project Period : 3 Years

Hydrothermal synthesis of cubic MCM-48 was carried out using silatrane as a

silica precursor and CTAB as a structure directing agent. The effects of synthesis

parameters, viz. crystallization temperature, crystallization time, surfactant

concentration, quantity of NaOH, and silica source, on the product structure were

investigated. To examine the properties of the synthesized materials, various

techniques were introduced, viz. X-ray diffraction (XRD), nitrogen adsorption-

desorption measurement, field emission scanning electron microscopy (FE-SEM),

transmission electron microscopy (TEM), and surface area analysis. A high specific

surface area and narrow pore size distribution were obtained. The materials showed a

truncated octahedral shape and cubic /la3d symmetry of pore structure. To improve the

catalytic property of mesoporus silica the incorporation of transition metals (such as Pd,
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Cr, Ce, Ti, Ti-Fe, etc.) was studied, using the optimal synthesis of MCM-48 conditions.

Both framework and extraframework of the metals were investigated by diffuse

reflectance UV-visible spectroscopy (DR-UV). Not only the catalytic performance of

materials was investigated, but also MCM-48 was used as template for mesoporous

ceria synthesis.

All the works described above have been published in Journal of Sol-gel

Science and Technology (2 papers), Materials Letters (1 paper), and Energy Procedia

(1 paper). There are 3 papers being under consideration process from Catalysis

Communications, Applied Surface Science, and Colloids and Surfaces A:

Physicochemical and Engineering Aspects. Moreover, there are also six research

works presented in international conferences in Nepal, Korea, Italy, USA, and Thailand.

Key words: Silatrane / Mesoporous Silica/ Sol-Gel Process/ MCM-48/Catalytic

Activity





