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ABSTRACT

4592003063: Polymer Science Program
Nuchnapa Tangboriboon: A Novel Route to Syﬁthesis of Lead
Glycolate and Perovskite Lead Titanate, Lead Zirconate, and Lead
Zirconate Titanate (PZT) via Sol-Gel Process
Thesis Advisors: Assoc. Prof. Sujitra Wongkasemjit, Prof.
Alexander M. Jameison, and Assoc. Prof. Anuvat Sirivat, 160 pp.
ISBN 974-9990-14-5

Keywords: Phase Transformations / Sol-Gel Process / Dielectric Materials/

Perovskite Structures

The reaction of lead acetate trihydrate Pb(CH3C0O0),.3H,0 and ethylene
glycol, using triethylenetetramine (TETA) as a catalyst, provides, in one step, an
access to a polymer-like precursor of lead glycolate [-PbOCH,CH,0-] via oxide one
pot synthesis (OOPS). The lead glycolate precursor has superior electrical properties
than lead acetate trihydrate, suggesting that the lead glycolate precursor can possibly
be used as a starting material mixed with other precursors such as titanium glycolate
and sodium tris (glycozirconate). The lead-titanium glycolates underwent the sol-gel
transition through the formation of Pb-O-Ti bonds, for use as electronic-grade
PbTi0;. Perovskite lead zirconate was synthesized, using lead glycolate and sodium
tris (glycozirconate) as the starting precursors. Moreover, the perovskite lead
zirconate titanate was synthesized, using lead glycolate, sodium tris (glycozirconate),
and titanium glycolate. The obtained molar ratio Pb:Zr:Ti of Pb(Zr,Ti )O3 :
Pb(Zro5Tigs)O3 was 1:0.5:0.5. Our synthesized material appears to be a suitable
candidate for producing electrical and semiconducting ceramics, viz. ferroelectric,

anti-ferroelectric, and piezoelectric materials.
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