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2.1 BERIE

R A SCHR (9] 4R IE B9 LT IS FUEH B - 40 SrAlL O4:Eu?t, Dy3+ & 3643, B 5g fNA 20mL
FoKZEP SRR, BEAESY 0min, FEEHERTFHSBRES. BEEERE
BEERKES, EHIREBETHRASERSZEBHMA—E HWAMHE-FRMEKERN 30%
N Z &R (TEOS) Z W, M 0.5mol/L 8 S AL AT % i pH=10.0, T HIR A .
H 80+1°C, TEH I H KM T RAL 4h, RELIR, THRETIFESXIQEES.
2.2 oS

% F Hitach S-5000 3% 8,8 (SEM) Rl WAl R MBI REEH. RAXEE
MALVERN 45! HPPS W RE 4 K0 B R 4 F RT 40 (U B B RERT 5 R 6 R i L 42
H Perkin Elmer PHIS000CESCASystem #47 Y6 B8 T8 it (XPS) il & . % 32 E R ¥ Monosorb
b e BT R A AT S £ M iR AY BET WERE M. RA X XX (XRF-1800)
ERMEBERESPHTEAR, H#EE 6~148°. R A PHS-10B ¥ &% B 1 I & AT
BREXBET K HESE. KA Hitachi F-2500 266 B iH XA BT R XX A6 kRS R
MW AR F ST-86LA RE R E it AT E Kk RN Ray A/, MERTHYE
i AW B XEATHERE B 3K 15min.

3 EREREE
3.1 BEBNNRDRFYE

B 1 AR SR SEM B

Fig. 1 SEM images of particles before and after coating of silica film

(a) Non-encapsulated particles; (b) Encapsulated particles
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F1 BEIERNA/DRIERER
Table 1 Particle size and surface area

before and after SiO: encapsulation

1

Particles Size/nm Surface area/m?-g~
Encapsulation 253 111
Non-encapsulation 225 6.9

X2 EABMBRRATREAR (RFHLE)
Table 2 Element comprnents on the

surface of phospaors particies (atom raiio)

Non-encapsulated particles Encapsulated particles

Elements  Content/%  Elements Content/%
0 51.9 O 65.6
Al 30.6 Al 3.8
Sr 14.3 Sr 1.6
Eu 1.3 Eu 0.0
Dv 1.9 Dy 0.0
Si 0.0 Si 29.0
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Fig. 2 Anti-water property of particles with and

without encapsulation
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Fig. 3 EX and EM spectra of particles with and

B 4 GBERTE G R 60R B A TR 2%
Fig. 4 Luminescent intensity decay property of

without encapsulation

3.2.2 BNMERE

particles with and without encapsulation
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Fig. 5 Schematic procedure of SiO2 film encapsulated on surface of phosphors
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Fig. 7 Surface area and encapsulated amount vs
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Fig. 6 Surface area and encapsulated amount vs

pH
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Fig. 8 Encapsulated amount and surface area

vs encapsulation time
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Encapsulation Study of Persistent Luminescent Pigment of Alkaline
Earth Aluminate

LU Xing-Dong, SHU Wan-Gen, TAN Ai-Dong, ZHOU Wen-Hua
(Chemistry and Chemical College of Central-south University, Changsha 410083, China)

Abstract: Silica encapsulation was studied on the particle surface of aluminate-based luminescent
pigment by using TEOS as the raw materials. The encapsulated particles were analyzed by SEM,
diameter testing, BET surface area measurement and XPS, a dense SiO; film formed on parti-
cle surface with the thickness of 14nm. The anti-water property and luminescent characteristics
measurement show that encapsulated particles have a better anti-water performance and similar
luminescent properties to non-encapsulated particles. Moreover, the encapsulation procedure was
analyzed and the process parameters’ effect on coating film was also researched. The results show
that the encapsulation procedure is actually a kind of sol-gel procedure of SiOs - nH2O on the
surface of particles and its process is optimized as following: pH of encapsulation solvent is about

10, encapsulation temperature is at 80°C and reaction time is about 3.0.

Key words luminescent pigment; encapsulation; sol-gel; aluminate



