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Fabrication of YAG spherical nano-powders and
transparent ceramics by homogeneous precipitation method
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Abstract: YAG precursor powders with composition of S[AI(OH)CO;]-3[Y(OH)CO;] were prepared by a homogeneous
precipitation method using Y(NO;);-6H,O and Al(NOs);9H,0 as the raw materials and urea as the precipitant. During
the precipitation process, the hard agglomerates between the nanopowders are prevented by the electrostatic effect and
the selective growth of the crystal nucleus is avoided through controlling the content of SO ions. The precursor
powders can be spheroidized gradually during the chemical reaction. The highly pure and low-agglomerated YAG
spherical powders are obtained by calcinating the precursors at 1 100 C and the primary particles are spherical and
200~400 nm in diameter. The powder compact pressed in steel die can be sintered to transparency under vacuum at 1 700
°C. The fully transparent YAG ceramics exhibit a homogeneous microstructure without any survival pores.
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Fig. 1 IR spectrum of as-prepared precursor
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Fig. 2 TG/DSC curves of precursor
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Fig. 3 XRD patterns of precursor and calcined powders
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Fig. 4 SEM images of as-prepared precursor without (NHy4),SO, (a) and YAG powder (b)
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Fig. 5 SEM images of n(SO,*):n(R*")=0.06 (a), 0.24 (b), 0.60 (c) as-prepared precursor and YAG powders (d)

Fig. 6 SEM images of YAG ceramics surface: (a) n(SOs> ):n(R*")=0; (b) n(SO4* ):n(R*")=0.24
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Fig. 7 Photo of vacuum-sintered YAG ceramics at n(SO,>):
n(R*) =0.24
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