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ABSTRACT

4471035063 . PETROCHEMICAL TECHNOLOGY PROGRAM
Tivapom Apphakvan: Studies of Parameters Affecting
Sol - Gel Process of Sodium Tris (glycozirconate) toward the
Preparation of Zro2 . Thesis Advisors: Dr. Sirirat Jitkamka,
Assoc. Prof. Sujitra Wongkasemjit and Prof. Erdogan Gulari,
44 pp. ISBN 974-17-2311-3
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Zirconium dioxide, or Zirconia, (Zro2) was prepared by sol-gel method
using sodium tris(glycozirconate) as precursor. An enormous advantage of this
precursor is its reduction in reactivity with water. 1t can be synthesized using the
Inexpensive, well-established OOPS method. Zirconia having the maximum surface
area of 125 m2/g was formed at a pH of 11-12 and a water to precursor molar ratio of
587 after calcining at 600 °c for 4.5 hours. The time required for gel formation had
an influence on the physical properties of zirconia, and was controlled by varying the
acid and base content or pH of the solution. The molar water to precursor ratio had
no influence on the physical properties of zirconia. The amorphous zirconia became
crystalline, in the form of a tetragonal phase, after heating at 500 °c. X-ray
diffraction data showed that heating to higher temperatures caused the zirconia to
transform into the monaclinic phase after calcining at 700 °c. Finally, the acid-base
properties of the catalysts were measured using temperature-programmed desorption
(TPD) of ammonia and carbon dioxide, respectively. TPD results showed that
surface area and pore volume were strongly affected by the acidity and basicity of
the Z1C.
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