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Abstract
Zirconia powder is synthesized via two reverse microemulsion. In this system, two solution of reverse

microemulsion, one containing Zr** agueous droplets and the other agueous ammonia droplets, with the same water/oil
(W/O) ratio are prepared separately and mixed together to form a slurry of ZrO, precursors. Then the precursors are
retrieved and calcined to form tetragonal ZrO,. The preparation conditions that affect the morphology, degree of
agglomeration and particle size are investigated, including water to oil ratio, water to surfactant ratio, and concentration
of aqueous solution. Morphology and distribution of zirconia nanoparticles are examined by TEM, and then a set of
operation conditions of better product quality was chosen for the large-scale experiment. In large-scale experiment, a
five-liter reactor is applied to synthesize ZrO, nanoparticles. The product, product yield and degree of agglomeration
are investigated and compared with that of small-scale experiment.
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Fig.2 (A): Differential thermal analysis of

Figure 1.Phase diagram of the Water/CTAB/Hexanol zirconium oxide
microemulsion. The symbol “+" denote several (B): Thermogravimetric analysis of zirconium
compositions chosen oxide

(A) $=0.1 W=0.1 (8) $=0.3 W=0.1
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Figure 3. TEM micrograph of ZrO, particles prepared at various microemulsion composition and calcined at 650  for 1hr.

(A) S=0.1 W=0.1 (B) S=0.3 W=0.1 (C) S=0.4 W=0.1 (D) S=0.3 W=0.15 (E) S=0.3 W=0.2
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(A) 300 rpm (B) 400 rpm

Figure 5. TEM micrographs of Zr0O: particles synthesized at various agitated speed: (A) 300 rpm (B) 400 rpm.

(A) 1 hr (B) 3 hr (©) 5hr

Figure 6. SEM micrographs of ZrO, particles produced from different reaction time: (A) 1 hour (B) 3hours (C) 5 hours.

Table 1. Particle size prepared at various Table 2. The effect of ammonia concentration on the

microemulsion composition. crystallite size. The Zr0: particles were prepared

Microemulsion at S=0.1 W=0.1 and then calcined at 650 for 2hrs.

composition Particle size (nm) Microemulsion Ammonia Crystallite
A S=0.1 W=0.1 16.1 composition  concentration  size (nm)
B S=0.3W=0.1 16.5 $=0.1 w=0.1 3M 11.5
C S=04W=0.1 14.2 S=0.1 W=0.1 6M 12.4
D S=0.3W=0.15 16.3 S=0.1 W=0.1 14M 16.8
E S=0.3W=0.2 15.8

Table 3.The parameters of large-scale experiments

Microemulsion

composition (rpm) (9) (9) (%) (nm)
S=03 W=0.15 300 462 2.82 61 165
S=03 W=0.15 400 4.62 2.68 58 16.1
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