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Gas phase synthesis of Ga,0; nanoparticles from gallium metal
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Abstract Gallium oxide nano-powder, the key starting material for IGZO target, is fabricated by gas phase synthesis using
a new apparatus consist of reaction, transportation, and collection parts. As a result of gallium metal evaporation above
1150°C, Ga,O; nano-powders, are successfully synthesized. The SEM images of the synthesized powders displace the spherical
shaped powders without severe agglomeration. X-ray diffraction and PSA analysis show that the higher temperature at the
reaction part results in the better crystallinity and larger powder size of the synthesized Ga,0,. To see the applicability to
IGZO target, Ga,0; nano-powders synthesized at 1250°C are mixed with indium oxide and zinc oxide (In,O;:Ga,O;:Zn0O =
1:1:1), and then sintered at 1400~1500°C. The highest sintered density of 5.83 g/em’ (=91 % of relative density) is
achieved when sintered at 1450°C, showing better sinterability compared to the commercially available Ga,O,
powder, which has 5.61 g/em’ of sintered density at the same condition.
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Fig. 1. Schematics of a synthesis apparatus.
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Fig. 2. a) Ga-O phase diagram [17] and b) DSC result of Ga
metal.
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Fig. 3. XRD results of Ga,0; powders synthesized at a) differ-
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Table 1 Table 2

PSA results of synthesized Ga,O, powders BET results of synthesized Ga,0O, powders
Temperature D10 (mm) D50 (mm) D90 (mm) Temperature BET (m’/g)
1100°C 0.0772 0.1264 0.2421 1100°C 17.6
1150°C 0.1091 0.1787 0.9704 1150°C 13.7
1200°C 0.1132 0.1903 1.3480 1200°C 12.3
1250°C 0.1141 0.1925 1.3323 1250°C 10.3
1300°C 0.1140 0.1926 1.4732 1300°C 10.5
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Fig. 4. Size distribution of Ga,0; powders synthesized at

different temperatures.
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