SYNTHESIS OF MESOPOROUS CERIUM DIOXIDE BY THE SOL-GEL
PROCESS AND RHEOLOGICAL MEASUREMENT

Ms. Morakot Rumruangwong

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
and Case Western Reserve University
2003
ISBN 974-17-2288-5



Thesis Title: Synthesis of Mesoporous Cerium Dioxide by the Sol- Gel
Process and Rheological Measurement in Ceria Gel

By. Ms. Morakot Rumruangwong

Program: Petrochemical Technology

Thesis Advisors:  Prof, Erdogan Gulari
Dr. Sirirat Jitkamka
Assoc. Prof. Sujitra Wongkasemjit

Accepted by the Petroleum and Petrochemical College, Chulalongkorn
University, in partial fulfilment of the requirements for the Degree of Master of

Science.

................................................................................... College Director
(Assoc. Prof. Kunchana Bunyakiat)

Thesis Committee;

(Dr Siriratllitkarnka)
(A™bc. Prof. Sujitra Wongkasemjit)
[ M ak Ept
(Prof. ErdogarnTjulan)

UEATN | S
(Prof. Somchai Osuwan)

JtUl\/I/

(Assoc. Prof. Anuvat Sirivat)



ABSTRACT

4471015063 : PETROCHEMICAL TECHNOLOGY PROGRAM
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by the Sol-Gel Process and Rheological Measurement in Ceria Gel.
Thesis Advisors: Prof. Erdogan Gulari, Dr. Sirirat Jitkamka, and
Assoc. Prof. Sujitra Wongkasemjit, 52 pp. ISBN 974-17-2288-5
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Ceria is used as a catalyst as well as a catalyst support. To improve the
quality of this material, the influence of sol-gel parameters on the final gel structure
was explored. In this work porous cerium dioxide was synthesized via the sol-gel
process, and the viscoelastic properties of ceria gel were investigated. Depending on
the hydrochloric acid-to-alkoxide molar ratio and amount of water, the specific
surface areas of the cubic phase cerium dioxide varied from 65 to 156 m2g after
calcination in air at 773 K for 1 h. The pore size distribution became smaller with
increasing amount of acid. At higher calcination temperatures and longer times,
surface area and pore volume of the cerium dioxide decreased, whereas crystallinity
increased. Viscoelastic studies using liquid rheology instrument of the ceria gels
showed different gelation times depending on different amounts of acid and water. By
increasing the amount of water while maintaining the solvent amount constant, this in
turn reduced the rate of hydrolysis and condensation, resulting in longer gel times.
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