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Preparation and white light emission regulation of
Ce/Tbh/Mn co-doped ZnO-SrO-P,0s glass-ceramics
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Abstract: Ce/Tb/Mn co-doped ZnO-SrO-P,0s system luminescent glass-ceramic materials were prepared by melting and
controlled crystallization method using NH,H,PO,, ZnO, SrCO;, Ce(NO3);:6H,0, TbyO,; and MnCO; as raw materials.
The phase composition, spectroscopic characterizations and luminescence properties of the glass-ceramics were
investigated by X-ray diffraction diffractometer (XRD), fluorescent spectrometer and International Commission on
[llumination (CIE) chromaticity diagram. The results show that the main crystalline phases are SrZnP,0; for all samples
subjected to heat treatment of (500 ‘C, 2 h)+(570 °C, 2 h). Blue, green, and reddish orange emission bands are observed
in the photoluminescent spectra of Ce/Tb/Mn co-doped glass-ceramics excited by ultraviolet light with wavelength of 358
nm, and the combination of these three emitting bands allows the realization of white light emitting. Moreover,
luminescent color gradually from blue white to white emission is observed in the photoluminescent spectra of Ce/Tb/Mn
co-doped glass-ceramics with increasing concentration of Mn?*, which indicates that the tunable luminescent color can be
achieved. The as-prepared glass-ceramic materials are promising to be applied to white light-emitting diodes and other
optical devices.
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Table 1 Compositions of luminescent glasses
Glass No. Mole fraction/%
ZnO SrO P,0O4 CeO, Tb,O4 MnO

A 42 21 37 0.2 0 0
B 42 21 37 0 1 0
C 42 21 37 0 0 2.5
D 42 21 37 0.2 1 1.5
E 42 21 37 0.2 1 2.5
F 42 21 37 0.2 1 3
G 42 21 37 0.2 1 3.5
H 42 21 37 0.2 1 4
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Fig. 1 DTA curve of base glass E at heating rate of 10 K/min
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Fig. 3 Excitation spectra of glass-ceramics A, B and C

monitored at 444, 544 and 684 nm, respectively



524 %5 6

FXK#E, 55 Ce/Tb/Mn H454% ZnO-SrO-P,0s HF I & Kl 5 16 R % 1541

T Af-Af WOR BB AL T RRIES . BEESPRERE
C MRS ) — s ok 7, ORI T 380 nm
Ak, XIARTF Mn® i °A(S) —*T (G HiL FERIT!,
BTG I o BT, SERREOR KR 358 nm R3]
WOR BRI AL S B

Kl 4 sy R ICHRBEEAE S Ay BRI C AR
“h 358 nm R AMEEOR T IR GRS KL 4 ] DL
Fill, ROCHIEH GRS A LE 358 nm R NI RS
FEER LA AE 440 nm PRI I — N B8 1R 2 S 0, 306)
N Ce¥ ) Sd—4f FIHEESH . 24 358 nm B
RN, BEHEFE EERE B RS e %t N A T 1 °Ds
REL(HE ) Dy RE () BIE S L FIOE . A7 T
415 F1438 nm AL & 5T H7IE 5 S Ds—"F, (J=4, S HL T
PRI 2%, ML T 490, 544, 590 F1 622 nm ALf & 5
LR 2 T T 0 "Dy— ", (J=3, 4, 5, 6) I HL T2k
TGN, BEESR R A C 7F 358 nm BRI K
BT AE B 61X (440 nm Ab) HYBIL— AN 5 (1 A i,
MAELAE G I 3 A FZE R TR IE(590. 658
A 685 nm), XLk G J R P T Mt
‘TG A(S) ML TIGE!. sesb PRI, Mn*'fE
LRG0 R S e I B 1 40 e R B, IX RN SCRiR[14]
OB A X ARE S BEINT . Mn AR Zn 478 5
& A I A K

Ny
P

C
B

—A

360 440 520 600 680
Wavelength/nm

B4 RICHEHZERES A. B I C 7F 358 nm IR FifIK
G i
Fig. 4 Emission spectra of glass-ceramics A, B and C excited

at 358 nm
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Fig. 5 Emission spectra of Ce/Tb/Mn co-doped glass-

ceramics D—H excited at 358 nm
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Fig. 6 CIE color coordinate graphs of glasses A—H under 358
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