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Abstract  Yttrium aluminum garnet (YAG) powders were synthesized via mechanochemical solid reaction
using Y,0, with three types of aluminum compounds. Y,0, reacted mechanochemically with all Al compounds
and formed YAM (yttrium aluminum monoclinic), YAG, and YAP (yttrium aluminum perovskite) phases depend-
ing on the starting materials. The ground samples containing y-Al,O, showed the best reactivity, whereas the
ground sample containing AIOOH, which had the largest surface area, exhibited pure YAG after calcination at
1200°C. The sample containing Al had the least reactivity, producing YAP along with YAG at 1200°C. The types
and grinding characteristics of the starting materials and grinding time are believed to be important factors in the
mechanochemical synthesis of YAG.
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Fig. 1. Flow chart for fabrication of YAG powders by mechanochemical solid reaction method.
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Table 1. Sample designation for Powder Mixtures Prepared

Sample 1D Phases in Powders
A Y,0,+y-ALO;
B Y,0,+AI00H
C Y,0,+Al

AIOOH, ¥ Al(High Purity Chem.) #4& ARgs}
A}t AIOOH #%& AIOH), (Aldrich) 4%
400°CIM 22]7F E)F dAelsle] Azt
FRARE £ 1M Zo] A ABRR Y,09 y-
ALOE E3311, B AlEEAM Y,0,% AIOOHZ:
EEen, ¢ A8E Y,0.9 AL EFelgch
Z}e) AgE 240 YAGH HES YA Z)7}
3:57F HEF Y,0.% Al 3RHES E3dsiole). &%
H EEE vhefdelA oekE-§ AMSsle] E3ts}
3 ZzE S xR BEE 70, ball(¢10 mm, 3
Mol =FA Zr0, jar(50 cm’)ell FY3FI Spex
8000-D mixer mill (U.S.A)S AME3led 12471714
Fa 3o, E43 B2 600°C~1200°C AloloflA
2A17F E)t skaEisict. Fsle) skaAlolMe] YAG
A 3} AL XRD(CuKoradiation, 40kV, 100 mA,
Rigaku)® ZA}strh. 2343t Fato] v]gmA-2
BET(MicrometiticsYg AMHS-3td ZAdslg]om, it
9] qlxe}l 3JARS FESEM(Hitachi, S-4700)% o]4
3lod TSI
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Fig. 2. SEM micrographs of the Y,0,and y-Al,O, mixtures
ground for (a) Oh, (b) 6h, and (c) 12h.
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Table 2. Phase present in the samples ground for different times

Time(h) Y,0,+1-ALO, Y,0,+AIO0H Y,0,+Al
0 Y,0, Y,0, Y,0,+Al
2 Y,0, Y,0, Y,0,+Al
6 © Y, 0,+YAMY® Y,0, Y,0,+AH(YAM))
12 YAP+(YAG)H(Y,0,)) YAPHYAG)H(Y,05)) Y,0,+AH(YAM))

*Small amount and “trace amount
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Fig. 3. SEM micrographs of the Y,0, and AIOOH mix-
tures ground for (a) Oh, (b) 6h, and (c) 12h.
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Fig. 4. SEM micrographs of the Y,0, and Al powder mix-
tures ground for (a) Oh, (b) 6h, and (c) 12h.
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Fig. 5. Specific surface areas of the samples as a function of
grinding time.
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Fig. 6. XRD patterns of the samples ground for 12h and heated at various temperatures for 2h: (a) Y,0; and y-AlO,, (b)

Y,0, and AIOOH, (c) Y,0, and Al
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