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Hydrous ZrQO: treated by spray drying method

LIN Zhen-han, ZHANG Ling-xiu, WU Liang
(Zirconium M aterials Research Center, Shanghai University, Shanghai 200072, China)

Abstract: Three methods were used to treat hydrous ZrO» such as direct sintering, sintering after drying, spray
dring, then the ultrafine ZrO2 powder was prepared by air-jet milling. The physical properties were tested by laser
diffractrometry, light transmission, field emission scanning electron microscopy and Brunauer Emmett-Teller
(BET). The results that, the powder sintered directly are agglomerated greatly, rough and not wellkdistributed.
The powder sintered after drying, through static reaction, has lower agglomeration and better distribution, but low-
er efficiency. The ultrafine powder prepared by spray drying method, through the dynamic reaction, not only can

prohibit the agglomeration and be obtained easily, but also has welldistributed and good dispersibility.
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Fig. 1 Particle size distribution curve of

hydrous ZrO: directly calcinated at 700 C
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Fig.2 SEM morphology of hydrous ZrO2
directly calcinated at 700 C
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Fig. 3 Particle size distribution curve of

hydrous ZrO2 powder
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Fig.4 SEM morphologies of

lower temperature drying pow der
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Fig. 5 Particle size distribution curve of

hydrous ZrO2 powder after spray drying
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Fig. 6 SEM morphologies of
hydrous ZrO: powder by spray drying
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Table 1 Chemical composition of calcinated sample

at various temperatures( mass fraction, %)

Sample No. t/ C Si02 Ti02 Fe203
040211- 1 700 0. 006 0.0001  0.0015
040211- 2 900 0. 007 0.0002  0.0018

Sample No. i/ C Na>O Cl Loss
040211- 1 700 0.0020 0.021 1.12
040211- 2 900 0.0023 0.008 0.03
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Table 2 Particle size, bulk density and Sger of

calcinated powder at various temperatures

t/ Do/ Dso/ Doo/ @ SsEr/
T Bm m Bm (grem™d) (meg))
700 0. 59 1.74 3.48 0.58 19. 46
900 0.74 2.13 4.17 0. 65 7.71
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Fig.7 Particle size distribution curve of
calcinated powder
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Fig. 9 SEM morphology of sprayed
powder after calcinated at 900 C
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Table 3 Particle size distribution of examined

powder by light transmission method

S;lz:;/ <0.3<0.5<1.0<2.0<4.0<6.0 <10 <15
w/ % 19.6 45.1 67.2 80.9 93.4 95.1 95.7 100
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Fig. 10 Field emission SEM morphologies of

Volume fraction/%

air-flow pulverization powder
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Fig. 11 Particle size distribution curve of

air-flow pulverization powder
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