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Eu* Activated Y,O; Red Phosphor Monospheres: Size-controlled Processing and
Luminescence Property
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Abstract: Monodispersed (Y, Eu),0; spheres (110-550 nm in diameter) were calcined from precursors synthesized
via homogeneous precipitation. Systematic characterizations of the products were carried out by XRD, FE-SEM,
TEM, and PLE/PL analyses. Large spherical particles were resulted via seeded growth and NH,;NO; addition. Cal-
cining the basic carbonate precursor at 600°C yielded cubic (Y, Eu),0;. The spherical shape and excellent disper-
sion of the precursor particles were largely retained to the oxides after annealing up to 1000°C. The polycrystalline
(Y, Eu),05 spheres exhibited typical red emission at 615 nm (the *Dy—F, transition of Eu’") under UV excitation at
242 nm. The phosphors showed a substantially size-dependent luminescent behavior. Shorter fluorescence lifetime
(1.15-1.57 ms), decreased asymmetry factor (/("Dy—'F,)/I(CDy—F,)) of luminescence, and enhanced luminescent
intensity were observed along with increasing particle size.
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Table 1 UBHP conditions for precursor synthesis

Sample Ln’" (Ln=Y, Eu) conentration Urea concentration NH4NO; concentration Urea/Ln>*
ID /(mol-L™" /(mol-L'") /(mol-L™" molar ration, R
S1 0.015 0.3 0 20
S2 0.015 0.5 0 333
S3 0.015 0.3 (adding in three times: 0.1, 0.1, 0.1) 0 20
S4 0.015 0.5 (adding in three times: 0.15, 0.15, 0.20) 0 333
S5 0.015 0.5 0.015 333
S6 0.015 0.5 0.045 333
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Fig. 1 FE-SEM images of precursors S1-S6 (a-f)

WIUE TG A% 2% B, ) HE 53 P50 A T A Jbr 0 K
DAl e 32 42 S8 SN T = 9 AR 2 922 T A
AR A R I, AR K AR
YR INAT AL B R AT R T ke A KT AR s o
BIM T SR b, AR e Ak A R RS T
KRS ERIERURL . B IR B 5 70+ 3 T BE R EE ok
101 I, ERFERUR R SE B 160 nm(E 1(b), AT AA
S2)H4 K 5 170 nm(F 1(e), HIIKAIASS), B KT 6%.
R MBI 5 LB T ERLE 301 I, BB
FiRTH 160 nm(F# 1(b), HTOK{R S2)H9°K % 640 nm
(B 1f, BUgRAR S6), KT 276%. it &1 1EK
W B K G K ARVERITE R 6 FeAr 82 6 8 1
[Ln(OH),(H,0),(NO;).I “(x+y+z=6)!"" . & I
NH,NO; 5|2 % W NOy W & b7k, dmHl T
[Ln(OH),(H,0), (NOs).I"™* B 7 M M3k — b 4i &, N
AR s P AR, DRIk, R T WG TR
FE, S EUBR AR K
2.2 FIEKE BRI MBS SRS R
Bl 2 I HTIRAR S6 L AN R AR BT A5 = 1)
XRD Kli, ATUKAA S6 £ 600°CHBRE T3 Y] b
5E N Y,03(JCPDS 89-5591). 44&Hei /& i1 600°C %
BTt EE] 1300°C, ATHER R AR B . Wl
(222) AT VM TSI D, AR5 WA S EL N
(1.062+0.001)nm, ZH{H KT Y,03(JCPDS 89-5591)
() A U A% £ (1.06056 nm), X2 T KB 12
eI B’ THUR N TR0 10 Y S B AR K BT 2
UL =0 A3 S s i . b, AT it e bE
et 5 1) T B B AR A A, R R D 1R
e WL (222) RTYTUER-IE5E, i Scherrer
ST AATIRAR LS 600°CHRE 4 h TS EALY

o = =) _
= 3 8. -3 & .8
_— = = 1 e X ¥e]
-l —e— e ) -+
1300C < T 0= =
3 oo Jl ) X \ N
z
2 st A A
600C J'n A i\ A
10 20 30 40 50 60

20/(°)

2 HIRAR S6 e AR EEABRGE TS ) XRD &3
Fig. 2 XRD patterns of the products calcined from precursor S6
at different temperatures
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Fig. 3 Crystallite size of the products calcinated from pre-

cursor S6 at different temperatures
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Fig. 4 FE-SEM images of the products calcinated from precursor S6 at (a) 800°C, (b) 1000°C, (c¢) 1300°C; (d-e) are FE-SEM and
TEM micrographs of the products calcinated from precursors S1 and S4, at 1000°C for 4 h respectively
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Fig. 6 (a) PLE and (b) PL spectra of the (Y .95Euy.05),03 oxides calcined from precursor S6 at various temperatures
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