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I'nfluence of ammonium sulfate on YAG nanopowdersand Yb:YAG ceramics synthesized by a novel
homogeneous co-precipitation method

LI Jinshend? LIU Zhifa?, WU Le#, HAN Xiume?, QI Xiwei?, SUN Xudond’

(1. Key Laboratory for Anisotropy and Texture of Materials (Ministry of Education), Northeastern University,
Shenyang 110819, China; 2. Key Laboratory of Dielectric and Electrolyte Functional Material Hebei Province,
Qinhuangdao 066004, China)

Abstract: Homogeneous and dispersegA¥;O;, (yttrium aluminum garnet, YAG) nanopowders werathgsized
via a homogeneous co-precipitation method fromrttieed solutions of yttrium nitrate, aluminum nigaand a
small amount of ammonium sulfate using hot ureathes precipitant. The method has the superiorithest t
co-precipitation of cations is ensured and contirsudecomposition of the hot urea is achieved tainlihe narrow
size distribution particles. The addition of smaathount of ammonium sulfate surfactant, althoughrtmamfluence
on YAG garnet phase formation, has significantcfien dispersion, particles distribution and siabélity of the
resultant YAG and Yb:YAG powders. Compared with threloped sample, the green body of Yb:YAG dopedt wit
ammonium sulfate has higher total shrinkage, lirsbainkage rate and relative density through simgeat 1600°C.
The resultant Yb:YAG powders can be sintered irdogparent ceramics at 17890 through vacuum sintering. The
influence of the sulfate ions on characteristicthefresultant powders was thoroughly studied.
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1. Introduction

Yttrium aluminum garnet (YAlsOp, or YAG) has attracted widespread attention owingitsogood optical
properties and thermal stability. Dy, Ce or Eu dby&G ceramics are significant inorganic phospherich can
be applied to the field of emission displays (FEBs)ntillators and so forth. Yb or Nd doped YAG/stals are
excellent solid-state laser materfafs Polycrystalline transparent YAG ceramics have aldeantages of high
dopant concentration, ease of fabrication and lost,anaking them promising substitute for singlgstalline YAG.
Compared with Nd:YAG, Yb:YAG has the advantages:ofconcentration quenching, low thermal loadingglo
fluorescence lifetime and high quantum efficienng ao of .

In recent years, more and more effort has been dtbennto the fabrication of YAG powders, transpdren
ceramics and YAG composite ceramics. Various kiolde/et chemical synthesis routes were applied raniEs
preparation instead of traditional solid reactionges§™, such as precipitation method, combustion methad,
microwave method, which have the advantages ofMA@® phase formation temperature, well mixing of thitial
substances and fine chemical homogeneity of thdteed powders. Among which, the co-precipitatioathod is a
potential synthetic technique. Nevertheless, indhrecipitation method, pH value of the mixedusohs varies
with adding the cation salts. Ultimately, the résal powders are probable to have broad partieke distribution.
In the homogeneous precipitation technique, thenadum ions preferentially precipitated, while ytitm ions
precipitated on the aluminum rich precipitates encant of the discrepancy of solubility producttbé Y** and
Al**, which leads to low uniformity and low sinteringtiaity of the resultant products.

Homogeneous, dispersed and high sintering actpityders are key to the manufacture of YAG transgare
ceramics and high performance phospfirsn order to resolve the impurity induced lattibefects in traditional
solid-state technique, and the broad particle dis&ibution and differential precipitation of catis in the wet
chemical synthesis process, a novel homogeneopseaipitation method is proposed in this paperrtmpce well
homogeneous YAG powders. The technique, adopteaginilse addition of cations solutions into hot urelusons
with the existence of small amount of ammoniumatelf has the advantages of stable pH value durexggitation
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