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MORDENITE MODIFICATION/MESOPOROUS ZEOLITE/IRON/PHENOL

HYDROXYLATION/RICE HUSK SILICA

This thesis focuses on modification of zeolite mordenite (MOR) and utilization as
supports for iron (Fe) catalysts in phenol hydroxylation. The modification changed the
framework Si/Al ratio and pore properties which could affect the catalyzed reaction. This
thesis began by utilization of silica from rice husk in the synthesis of mordenite in sodium
form (NaMOR) by hydrothermal method and transformed to proton form (HMOR). The
NaMOR was modified by leaching with acid (AMOR), base (BMOR), and acid-base
(ABMOR) before converting to proton form. In addition, a composite between NaMOR
and MCM-41 was synthesized by using parent NaMOR as a silica-alumina source and
cetyl trimethyl ammonium bromide (CTAB) as an organic template. Physicochemical
properties of all zeolites were analyzed by several methods before being used as supports
for Fe catalysts prepared by impregnation method for phenol hydroxylation.

From physicochemical characterization, the modified zeolite still exhibited MOR
phase with higher surface area than the parent NaMOR. Only the ABMOR sample showed
a significant change in nitrogen adsorption-desorption isotherm from type | to type 1V, a
characteristic of mesoporous materials. The presence of mesopores in ABMOR could
therefore enhance acidity because the accessibility of reactants to active sites was

improved. In the NaMOR/MCM-41 composite zeolite, the increase in surface area and pore



size depended on the amount of MCM-41 materials. The major form of Fe in all catalysts
was Fe 0s.

The catalytic phenol hydroxylation to produce catechol (CE) and hydroquinone
(HQ) was tested at temperature of 70 °C using water as a solvent, H,O, solution as a source
for hydroxyl radical and the phenol:H,O, mole ratio of 1:3. The fastest and highest phenol
conversion was observed on 5Fe/ABMOR catalyst producing CE and HQ with mole ratio
of CE and HQ equal to 3:2 showing the improvement in both rate conversion of phenol and
selectivity of products compared to those on 5Fe/NaMOR/MCM-41 catalyst (CE:HQ =

1:1).
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