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Abstract ‘ Low tmperature aerosol decomposition
Comparative analysis for the YAG:Ce3+ microstructural parameters is preservation of precursor homogeneity
performed through Fullprof and Koalariet-XFit programs. Both programs are based on partially decomposed amorphous powders
Rietveld method of structural refinement where fitting is done by convolution and l I
corrections of XRD peak width for instrument broadening through either using the Atmosphere el addmona,g
reference specimen (Fullprof) or the fundamental parameters approach (Koalariet- (air) F,=60dm%h, T,=200°C, T, 5,=320°C annealing at:
Xﬁt). F=11.33x10" m3/min, t,,=60s 90000C for 2 & 6h
o 1000°C for 2 & 6h
YAG:Ce3+ powder is obtained via low temperature aerosol route at 320°C ob
followed with post annealing treatment at 900 and 1000°C. Besides targeting cubic od D= 1.2
garnet structure Y;Al;0,, (YAG), the presence of either perovskite YAIO; (YAP) or & ’ T
monoclinic Y,Al,Op (YAM) phase is detected. Since garnet phase represents a very Aerosol ; . .a
promising host phosphor material being doped with rare-earth ions, the most f=13MHz — ‘ 22 8P Gediopleticn
important criteria determining its applicability in various optical devices is the uniform
distribution of the luminescent center in the host lattice as well as the cubic YAG ] A o 2nth
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phase crystallinity. AI(NO,),X9H,0, ¢= 1.354 mol/dm, -
Comparison of data obtained for same the sample through usages of the above Precursor | «—— Yc(e“‘(ﬁgﬁigffgﬁféfmfm;
mentioned XRPD analyses gives insight of the validity of the refined parameters. p=1.0624 glom?, v =1.04362 mPas,
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(XRPD data: step 0.02, time 15s)
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Fullprof program: X2=0.803 Rwp=15.3 R=5.86 Rexp=17.61
400 4 background: linear interpolation between 34 points
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20 40 20 60 80 Wt%: 57.8(7) 12.3(2) 20.6(3)
. —ErElT . y v . ” " CS (A): 373.58(0.12) 95.48 (0.04) 236.43(0.25)
[ YAM wt% 5.5(2) 1 Fullprof HD —
VAP 0w 360) YAG:Ca™ 1006°C -2h SHTEE 250216 25,3791(0.0052) 11.2298(0.0096)
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3 il Conclusion
% F q i w E Fundamental parameter approach in Koalariet uses physical based models to generate the line profile shape so it
| P | ] enables recognizing of crystalline and intercristallyne domains presence in YAG and CeO, and gives more accurate
S s T T T insight in nanocrystaline particle nature.
F b L et ) E::.. . Standard approach in Fullprof uses analytical-function fit (Tompson-Cox-Hastings pseudo-Voigt function) resulting
ot b il iﬁ“.ﬂﬂw vaeo In more correlated crystalline size and strain parameters determination where intercrystalline domains could not be
o considered.
Both programs allow to obtain structural and compositional information for all crystalline phases present in

T analysed sample but in the case of low weight percentages they could not be modelled.
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