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Fig.2 Effect of NH, HCO; mass concentrations

on particle size of yttrium oxide
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Fig. 6 Effect of aging methods and aging time on

particle size of yttrium oxide
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yttrium oxide
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Preparation and Mechanism of Yttrium Oxide for Electronic Ceramics
CHENG Jiayao"**,MA Shengfeng' ,ZHANG Xiaowei’* ,HOU Shaochun' ,FENG Wei' ,GAO Kai'

(1. State Key Laboratory of Baiyunobo Rare Earth Resource Researches and Com prehensive
Utilization s Baotou Research Institute of Rare Earths,Baotou 014030,China;
2.College of Rare Earth Industry s Inner Mongolia University of Science and Technology »
Baotou 014010,China;

3. Key Laboratory of Green Extraction and E f ficient Utilization of Light Rare Earth Resources ,
Ministry of Education ,Baotou 014010,China)

Abstract: The preparation of yttrium oxide (Y,0;) crystals suitable for industrial production of
electronic ceramics by a two-step precipitation method using ammonia water and ammonium
bicarbonate was studied. The effects of solution concentration, precipitant concentration, surfactant
addition amount, reaction temperature, feeding rate, stirring speed, aging method and time, and
calcination method and time of the precursor on the particle size of the prepared Y,0; powder were
investigated. The decomposition mechanism and kinetics of the precursor were also explored. The
results show that the use of ammonium sulfide to purify 99. 9% of yttrium oxide can effectively
remove metal impurities. Under the optimal conditions of room temperature, Y(NQO;), solution mass
concentration of 100 g/L., NH, HCO; solution mass concentration and addition rate of 200 g/L. and
6 mL/min,respectively,stirring speed of 370 r/min,aging time of 1 h,surfactant addition amount of
2. 5% ,microwave drying for 10 min, calcination temperature of 800 °C,and calcination time of 2 h,
spherical cubic Y, 0, crystals with D;, = 1. 018 pm and BET = 31. 32 m*/g can be prepared, which
meet the requirements of Y,0; powder for electronic ceramics. The analysis of the decomposition
process and mechanism of the precursor Y, (CO;); « 2H,O to Y, 0, indicates that Y, (CO;), » 2H,0 is
converted to Y,0; through the intermediate state of Y,CO;. The decomposition of the precursor to
Y,0; occurs in three stages, with activation energies of 61. 68, 564, 22, and 590. 103 kJ/mol, and
corresponding reaction orders of 1. 836 9,0. 896 4,and 0. 972 2,respectively. The method can achieve
industrial production of Y, s for electronic ceramics. The entire process is simple to operate,low-cost,
environmentally friendly, and pollution-free, with significant economic and social benefits and broad
application prospects.

Key words: electronic ceramics;yttrium oxide; preparation; two-step precipitation; decomposition mechanism



