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Preparation and Luminescence Properties of Eu**-Th*" Co-doped
SiO,-B,0,-Na,0-Y,0,-P,0,Glass Ceramics
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Abstract: Eu**-Tb* co-doped Si0,-B,0,-Na,0-Y,0,-P,0; precursor glasses were prepared by high temperature melt-

ing method. Differential scanning calorimetry (DSC) analysis of precursor glasses powder was carried out to deter-

mine the heat treatment temperature of glass ceramic samples. X-ray diffraction (XRD) and scanning electron micro-

scope (SEM) results showed that Na, (Y, ((PO,); grains precipitated in the precursor glass after heat treatment. The lu-

minescence properties of glass ceramics were characterized by fluorescence spectra. The fluorescence decay curves

of Th* ions were analyzed to determine the luminescence mechanism and energy transfer process of Eu’* and Th*

ions. By collecting the emission spectra of Eu**-Th* co-doped glass ceramic samples, the chromatic coordinates and

correlated color temperatures of glass ceramics samples were obtained by using color coordinate software and color

temperature calculation program.

Keywords: phosphate; glass ceramics; Eu**-Th*" co-doped; energy transfer

0 31 §

ITAFR , A& A (W-LED) T Him 5=
JE PR N AR DR P SRS, B

Wik H #1:2020-11-12, Wot& ks H #:2020-12-26,

PRGOS HAT, W-LED %
AR 7 58 24T 3 U G M W-LED &
S5 DGR RO SOOIk AL 2ROk E &
W-LED; SC IS ANEE ik =3 @50k &

[ 5 5 BRI 5T 22 e 0 (N0.201 TAA030204) | 75 AR & 0 2% (No.2019C028) . 75 AR BHET (N0.20190302041GX , 20200301033R Q) Fl

KA RERHIE sh e 4 %0l
*EEBZR A . E-mail:sch@cust.edu.cn



694 Jc ML 4k

¥ 374

W-LEDY, fHJ&, = E A W-LED #FH, its
A% ARG 5 0L B I B RIS ] AR £ B Y
WA, Zd B0 RO AR E 2
s BORTRE Sl BRI AE T 5 h B RE i s
S, HRT, B W-LED 284848 i InGaN # %
O OR B AR A R (YAG: Ce™E &
GG A TR 2 R0k, BT OL RS
FEANTE AT UL DX P, AR A5 X AT DA ke
il 25 1 W-LED Y685 it R 22 5 e sg ), Jf Hix —
J5 Bl 45 1 W-LED 545231 H 2806, 60 Bt o i
TiAb  EMBUERINEE IR S R A A R
PERDGH H, BEIS L A& 1) W-LED H )65 52 55 A {1
o, L, BT O R MR S A UOE R (RGB
PEER) I W-LED HA | [ 19 & R w57, B,
H ) RGB ZE 64 43 52 2181 Y,0,S: Eu™ Hll CaS:
Eu* 485 Ba,Si0,: Eu* | 1 ) BaMgAl,,0,,: Eu® ",
TS df 2 v R FH S [R] 66 5 19 RGB 2 I 3 1l 45 119
W-LED f#AE Bt i S M m) 8, [RIE, ol AN [R]
JoT BRSO PEAR TR, 6 s e R v 2 i A (]
B R 16N ], S OB A R BT, 52 AR
MIRLBESR . PRI, e — S A R B T T
KAFFEN A 2L, s 198 2% & LB 55 i % +4 kL
E—FEA R R e 2Ot R L TE A
Iz B SR BN T, & 35 38 K 35 355 P e
AR 25— S5 6 Ry RN BT S A 3, iz
P IS PE (TR R WA LR S M LA ) B
AR AN S in T A0 B e A £ A4 iE
I I W B A Sy B — BE T SO0k W-LED By
HEE Y,

Si0,-B,0,-Na,0-Y,0,-P,0, 3% ¥ B % (1) AL ¥y 3
5 I 45 R 85 o0 AT A R IR L AR AR, BAAUEA R
00 B 26 W 5 v 1) A2 R M R SR 5 ] o) il
fi £ S AR AT LR AR 1 R G BRI T N A 1
s, ASCTh ST T Eu-Th* 248 24 Si0,-B,0,-
Na,0-Y,05-P,0 8 55 P &5 11 &G BE 2t A5 fin g
LN SL UK

1 LWEiES

1.1 HmHE

K A% G0 v U s Tl vk ) 85 7 SR AR 30 B A o, 38
TEAE A 0 JRORE DL K B TR 2B LS TR,
i 1B LA OB T8 25 1 AT 3R 1A 35 35 4 5 b
Th,0, Fl Eu,0, 41 B 4 99.99% , Ho A4y JFURE A 73 47 46
JEURHE — 2 B C L AL FREL 20 o, TE MBS R S5, 7%
B 2 SRR I b RS B T ARG TR
HEAT R R . e R R 2 1 100 °C LI
PRI h, THEEZ R 6 °C-min™, JFURHE I 8 h &
= — RBP4k Y B P B . B
PHRJE T E 21 350 °C, FHRHEFE K 4 Comin™', FiE
T B () E — 20 4 T 3 B VRORG B2 BRI, Btk 1R 3 s Ui
AR AE I AU A IR B IR AR B
TAE 1350 °CF AR 1 h, K] 40 T w5 TR 2 A B
W IEAT PGS S A B B0 8 —1h . ek
T WA A TR A A L b e K U S
IV AL 2R I BR NN T L IR KGR R
450 °C iR KEFE] 3 he BEISLEIR K 5 2 =
Jei o BIARA5 375 BH AT SR AR B A )

%1 Eu*#Tb*#52:Si0,-B,0,-Na,0-Y,0,-P,0 I & 1 FE R LL
Tablel Raw material ratio of Eu’* and Tbh*" co-doped SiO,-B,0,-Na,0-Y,0,-P,0; precursor glasses

nin/ %
Sample
810, H,BO, Na,CO, Y,0, P,0; Eu,0, Th,0,
Gl 35 41 20 2 2 0.5 —
G2 35 41 20 2 2 — 0.5
G3 35 41 20 2 2 0.1 0.5
G4 35 41 20 2 2 0.2 0.5
G5 35 41 20 2 2 0.3 0.5
G6 35 41 20 2 2 0.4 0.5
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