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Abstract

Nanocrystalline zirconia (Zrf is an important
class of ceramic oxides, which find applications as
dispersed phase to increase the fracture toughness,
strength, and hardness of oxides and non-oxidesries,
and also as catalyst/catalyst support, and membrane

Nanocrystalline as well as submicron sized, non-
agglomerated, spherical ZgOparticles have been
successfully synthesized using the sol-gel techmiqu
utilizing hydroxypropy! cellulose (HPC) as a polyriee
steric stabilizer. The effect of various parametarsh as
the ratio of molar concentration of water and aldex
(R), the molar concentration [HPC] and the molecula
weight (MWypo of HPC polymer as well as the
calcination temperature on Zg@anocrystallite size and
its phase evolution behavior is systematically istidThe
phase evolution behavior of nanocrystalline Zri®
explained and correlated with the adsorption bejrawf
HPC polymer on Zr® nanoparticle surface, which is
observed to be a function of R, [HPC], M¥¥, and the
calcination temperature. Optimum synthesis parammete
for obtaining 100 % tetragonal phase in the
nanocrystalline Zr@are identified for the present sol-gel
method.

It is observed that, for the present sol-gel
technique, the relative amount of tetragonal phase,
obtained after calcining the as-synthesized amarpho
ZrO,, decreases with increasing ‘R’ within the rangé&-of
60. However, by utilizing the HPC polymer, the tela
amount of tetragonal phase can be increased at the
expense of undesirable monoclinic phase. Typical9,

g/l of the HPC polymer is found to be optimum for
obtaining the nanocrystalline Zg@owder with 100 %
tetragonal phase. It is further observed that tHeCH
polymer having molecular weight 80,000 g/mol can no
produce the Zr@powder with 100 % tetragonal phase for
the [HPC]=1.0 g/l. However, under similar procegsin
conditions, the higher molecular HPC polymers (000;
1,000,000 g/mol) are very effective for this pumos

Further, the tetragonal phase is observed to be
stabilized within the sub-micron sized (500-600 ras)
well as in the nanocrystalline (15-20 nm) Zr@articles.
The metastable-tetragonal phase stabilization iseh
particles is explained on the basis of newly pregos
‘strong-aggregation’ and  ‘oxygen-ion  vacancies’
mechanisms respectively.
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Fig. 1. Sol-gel derived nanocrystalline (26-nm
ZrO, particles. R=30, [HPC]=2.0 g/l.
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Fig. 2. Typical XRD pattern obtained after calciy

the sol-gel derived nanocrystalline (15-20 nm) ZrO

particles at 400C for 2 hrs.. R=8, [HPC]=2.0 g/l
T-tetragonal.



