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ABSTRACT

The monodisperse spherlcal SiO, particles were overcoated with Y,05: Ev’ phosphor layers via a Pechini sol-gel process and the
resulting SiO,@Y,0;: Eu”" core-shell phosphors were subsequently annealed at 800°C at an ambient atmosphere. The crystallographic
structure, morphology, and luminescent property of core-shell structured SiO,@Y,05: Eu’’ phosphors were characterized by X-ray
diffraction (XRD), field emission scanning electron microscopy (FE-SEM), and photolummescence (PL). The spherical, non-
agglomerated SiO, particles prepared by a Stober method exhibited a relatively narrow size distribution in the range of 260-300 nm.
The thickness of phosphor shell layer in the core-shell Eamcles can be facilely controlled by varylng the coating number of Y,05: Eu
phosphors. The core-shell structured Si0,@Y,05: Eu’ phosphors showed a strong red emission, which was dominated b, the Dy- Fz

transition (610 nm) of Eu’’

were also compared with pure Y,0;: Eu*’ nanophosphors.
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ion under the ultraviolet excitation (263 nm). The PL emission properties of SiO,@Y,05: Eu’" phosphors

Si0,, Y,0;: Eu, Phosphors, Core-shell structure, Luminescent properties
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Fig. 1. XRD patterns of (a) SiO, particles, (b) 1 time-coated, (c) 2
time-coated SiO,@Y,0;: Eu core-shell phosphors and
(d) Y,05:Eu nanophosphors. The XRD pattern of (€) pure Y,05
phase(JCPDS 88-1040) is also shown as a reference.
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Fig. 2= 4% A7} YAL 2.0 mmol2] sodium citrateS
ALl 13] ZEE Si0,@Y,0;: Ev’ 833 2 1.5 mmol
<] sodium citrateS A}g-3te] 23] FTHE Si0,@Y,05: Eu’”
FEAY] 27] 2 A4S YEll= SEM ARIO|th. Fig. 2(a)
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FAG Y2 =7] BEES Bol3 Utk Fig. 2bplHsh 2
o] H]A (2.0 mmol)9] sodium citrate”} Z-&F 73,
Ael7t i} o] shake] AAgFe] EAEE AL
gholglr 4= Atk ¥bAY), 1.5 mmol®] sodium citrate”} A}

Fig. 2. SEM micrographs of (a) SiO, particles, 800°C-annealed
SiO,@Y,05: Eu core-shell phosphors synthesized with
(b) 2mmol and (¢) 1.5mmol of sodium citrate. (d) is a
magnified image of the sample in (c).
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5] A ATt ©]E F3l sodium citratel] €] gt (Y,Eu)-
citrate 23}gHEo] FAAHE §F, o]9} 2 4 HslslEo| A
2]7} YA O heterogeneous precipitationS- 53l network
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Fig. 3. Schematic illustration for the formation of sol-gel derived
SiO,@Y,0s5 : Eu core-shell phosphor.
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AR E2(crystal field splitting) @& M2 ©}2 8b site
(S¢ symmetry)9} 24d site(C, symmetry)e] 27354 =2
(crystallographic site)7} =)&), Eu’™ 0]2] S, symmetry:=
HEH thA -2 (inversion symmetry)S 2H3 1O =2 magnetic-
dipole] 3-&-% 7 o]2l °Dy-'F,(586, 591, 598 nm) & °Dy-'Fs
(648 nmyeld] JFS o} AR, C, symmetry= HHA
AF2E 784 O U= Y,0;,:Eu’" 83A] QolA] electric-
dipole A©]91 "Dy-"Fo(610 nm)7} 3142 5 917] wio]

PLE PL

(xemi35i0"=61 0 nm) 0"excitation=264 nm)
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|

1 1 1 1 ¥ 1 1 1 1
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Fig. 4. PL excitation(PLE) and emission(PL) spectra of 1-time
coated, 800°C-annealed SiO,@Y,0; : Eu core-shell phosphors
synthesized with 1.5 mmol of sodium citrate.
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Fig. 5. Variations of emission spectra of 800°C-annealed SiO,@Y,0s; :
Eu core-shell phosphors as a function of (a) amount of
sodium citrate and (b) the number of shell coating. All
PL spectra were recorded with an excitation wavelength
of 264 nm. The samples in (a) were prepared with 1 time
shell coating and the samples in (b) were synthesized
with 1.5 mmol of sodium citrate. The emission spectrum
of Y,05 : Eu nanophosphors were also shown in (b) for
comparison.

Aodos o e Wy vAag gherh e

23] FHH Si0,@Y,0;: Eu’" &##¢] sodium citrate®]
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Fo] =929l Y,05:Eu" FFA SHA7E HAo] dolR

]_

ol

R

o} weha Wk Y homogeneous WH-2 43}
FAl A-7F YA FEHNA Q] heterogeneous RE-8-2
58l &= sodium citrate ¥ W L1E 0.5-1.5 mmolE A
ste] Ago] M= AT Fig. S@@)9t 72¢] sodium citrate2]
el F7keel wt *Dy-F, Hol(610 nm)e] L Aws
A S7kks A8S JeEAT. Sodium citrate®] §HFo]
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2t 610 nmolA 9] g A=) oF 130 Flele As &
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