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Effect of Process Parameter on Properties of (Y,Gd),O;:Eu*
Nanopowders Prepared by Co-Precipitation Method
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Abstract: (Y,Gd),0;:Eu’* nano-powders were prepared by forward-titration co-precipitation method and using
ammonia as the precipitator. XRD, SEM and the fluorophotometer were used to analyze the morphology and
characteristics of the powders. The results show that the near-spherical nano-powders with good dispersibility and
fine particle size (30~60 nm) were obtained under the conditions of initial concentration of resolution, 0.15 mol - L,
system temperature, O °C, titration rate, 2 mL-min™, stationary, 12 h and adding 3% (NH,),SO, (mass fraction). When
adding 3% (NH,),S0., the nano-powders’ Luminescent has improved and the emission intensity of *Dy—"F, transition

reaches the maximum.
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Fig.1 XRD patterns of the precursors (Y,Gd,Eu)(OH);-
nH,0 and (Y,Gd),05:Eu* powders formed after

calcining
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Fig.2 SEM images of (Y,Gd),05:Eu* powders prepared
by sintering at 800 °C for 2 h, the precursor
prepared under titration rates of 20 mL-min™ (a)

and 2 mL-min™' (b)
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Fig.3 SEM images of (Y,Gd),05:Eu* powders prepared by sintering at 800 °C for 2 h, the precursor prepared under
titration temperatures of 0 °C (a), 30 °C (b) and 50 °C (c)

23 ARAERBRENRELABRHERRNZN
da~c 539 I 3% (NH,),S0, 17 7 W
(0.05.0.15 1 0.45 mol - L"), & R & 0 °C, i & ik
N 2 mLemin™ W E ST ## IR 12 h B A B(Y,
Gd),05:Eu* B3 A 1 SEM JE S, 5% B4 0.05 mol -
LB OB R IRLAR G K P ok B AR TR A% R
T/NT AR, RIRA T E R A K S 8508 K
RARBOR U LR WOR RV FE R 0.15 mol - L7 B
BRIE M R BB AR L334 51 oy BbE RAF | P 4 k042

290 30~60 nm, X A2 P AV RO BE BT i b
DD TR AN A KRN & A T
ARKET 8, WEHN 0.45 mol- L B MM AR TE R 4
RS RERIE SRR R, RN Yk
FEBEREE 3 A% R 2 | % W] 10 LA
[ A K S 4R 1 I BB % 1T o — 38 43 B % T
AR B S ARRL AR R 5 G R IS AR BT,
i A B 7 1R BR VR B O 0.15 mol <L~ 85 14 19 T2 5
At

B4 R IR B TE 26 1 F (V.G )0 BBy 0 SEM 18 J
Fig4 SEM images of (Y,Gd),0::Eu*powders prepared by sintering at 800 °C for 2 h, the precursor prepared under
initial concentrations of 0.05 mol-L™ (a) , 0.15 mol- L™ (b) and 0.45 mol-L" (c)
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Fig.5 SEM images of (Y,Gd),05:Eu* powders prepared by sintering at 800 °C for 2 h, the precursor

prepared under aging times of 0 h (a) and 12 h (b)
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Fig.6 SEM images of (Y,Gd),05:Eu* powders prepared under the (NH,),SO, addition amounts of 0% (a), 3% (b), 6% (c) and 9% (d)
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Fig.7  XRD patterns of (Y,Gd),05:Eu* powders prepared
under different addition amounts of (NH,4),S0,
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Table 1 Crystal lattice parameters and grain sizes of
(Y,Gd),0;:Eu* powders prepared under
(NH,),SO, addition amounts of 0%, 3%, 6%

and 9%
Amount Grain size / nm Lattice parameter / nm
0% 19.5 1.069 9
3% 274 1.070 2
6% 25.1 1.070 0
9% 21.9 1.069 9
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Fig.8 Emission spectra of the (Y,Gd),05:Eu* powders
prepared by sintering at 800 °C for 2 h, the
precursor prepared under (NH,),SO, addition
amounts of 0% (a), 3% (b), 6% (c) and 9% (d)
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