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ABSTRACT

———

This report details the synthesis and characterization of Mobil Composition of Matter
No. 41 (MCM-41), a mesoporous silica material, using Tetraethyl Orthosilicate (TEOS)
as the primary silica source. MCM-41 is known for its regular pore structure and high
surface area, which render it an ideal candidate for applications across catalysis,
adsorption, and controlled drug delivery systems. The preparation procedure involved
the use of TEOS in conjunction with cetyltrimethylammonium bromide (CTAB) as the
templating agent, and an aqueous solution of sodium hydroxide (NaOH) to catalyze the
hydrolysis and condensation of TEOS.

The synthesis followed a typical sol-gel process where TEOS was hydrolyzed in an
alkaline medium to form a silica sol, followed by the addition of CTAB which directed
the formation of a highly ordered mesoporous structure upon condensation. The
resultant material was subjected to aging and subsequent calcination to remove organic
components and ensure the integrity of the silica framework. The report elaborates on
the critical synthesis parameters including pH control, aging time, and calcination
conditions that influence the structural properties of MCM-41.

Characterization of the synthesized MCM-41 was comprehensively conducted using X-
ray Diffraction (XRD), Fourier-Transform Infrared Spectroscopy (FTIR), and Scanning
Electron Microscopy (SEM). XRD analysis confirmed the hexagonal pore arrangement
characteristic of MCM-41, with distinct reflections indicating well-ordered mesoporous
architecture. FTIR spectra provided insights into the silica network structure, showing
typical hands aasocmed with 81-0-81 stretchmg vibrations and further confirming the




