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Preparation of Zirconia Spherical Particles
Based on Spray Method

LIU Chunhong, LI Xuewei, ZHENG Shuhang,

YAN Leixin, ZHANG Liming

(State Key Laboratory of Advance Refractories, Sinosteel Luoyang
Institute of Refractories Research Co. Ltd., Luoyang 471039, China)

Abstract: To prepare uniform zirconia spherical particles with excellent
flowability by spray drying process, CaO partly stabilized ZrO, was used
as the main raw materials. The spherical particles with loose density of
1.945 g/cm’® with excellent flowability were obtained. The results show that
suspensions and spray-dried operating conditions have great influence on
the properties of zirconia particles. When the atomizer frequency varies
from 100 to 110 Hz and the rotate speed of pump varies from 15 to 20
r/min, the uniform particles have excellent flowability and little defects.
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Fig. 1 Optical micrographs of spray granulation powders by GLP s
zirconia slurry with different solid contents (magnified 50 times) °
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Tab. 1 Influence of spray dryer parameters on performance of granulated particles
/(r+min™) 1% /(g+em™) /s
1.602 =50.00
1 200 40.0 29.0 1.811 =50.00
2 200 20.0 57.1 1.789 19.25
3 150 20.0 32.6 1.892 15.30
4 120 20.0 24.7 1.927 9.85
5 110 20.0 26.8 1.952 9.24
6 110 15.0 26.0 1.944 9.20
7 110 17.5 20.8 1.945 9.14
8 110 235 19.2 1.905 10.00
9 110 30.0 14.9 1.907 9.06
10 100 15.0 20.2 1.948 9.00
2
Tab. 2 Particle size distribution of granulated powders
( /%)
/pm /pm
50~<70 pm 70~<90 pm 90~<110 pwm 110 pm
115 17(14.8%) 31(27.0%) 45(39.1%) 22(19.1%) 150 89
110 Hz, 17.5 r/min o
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Fig. 4 Optical micrographs of flocculent zirconia particles under
2 200 Hz ( 50 ) different conditions (magnified 50 times)
Fig. 2 Optical micrograph of zirconia particles with atomizing ( 260 OC)
frequency of 200 Hz (magnified 50 times) ° ’ ’
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Fig. 3 Optical micrograph of zirconia particles with pump rotate [5] ) 1.
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