%32 % %8 E LB OB R Vol. 32 No. 8
2017 £ 8 H Journal of Inorganic Materials Aug., 2017

X E4HS: 1000-324X(2017)08-0877-07 DOI: 10.15541/jim20160597

Zn*18 455 Eu¥5E BiOCI B E 5k
E &R

BT, A’ wAA L AT, B B, gL HEX, REE'

(1. BRI KRF MatAE s T£5F %, L9 650093;2. =& T A FKE, W 651700)

8 OE: R EAEAE 500°C R hifl % Zn® 342 BIOCLEW 2RS4k, FFHF5T T Zn®" (0~20mol%)5 24 4f Eu® 4
i BIOCH AR SR AOGEREI M . R X GTHEATH (XRD) X 4067 BE 1 (XPS). H1Hli L BE(SEM). fif 1]
AR LA (FT-IR) s WOR RN 6 56 75 i 22t il 2 X A il (0 45 M RO PE RE AT RAE . BRI, B Zn™
BRI BER K, BIOCL RSG5 KRR, Bu® 98 A5 K, (H R 58 B A HH DSl 3 10 B L% o 55 A T R I
] it 5 BIOCHREIR I AR G5 #4756 . I XRD A1 XPS (IR AE AT LAERT: 24 Zn* 45 349K < 10mol%, Zn> £ BiOCI
5277 DL 2 R 5 2 0 ;24 Zn? B 29K BE>10mol %5, 154477 2% Wi 10 HUAR 35 24678 . W R e Lkt
Bu® ¢ 6 45 i 1) 5% LA K F Bk o o 56 T i A4 330 280 6 110 5% W0 ] i S A il B0 S IR I - B IR o R S 4 SR A
By AR LB EoRE A I RO M RE A ML, JEXE B’ 4B 2% BIOCI IXJSHT AL RO M R IF & Bt RAT 48
* i@ BiOCL Ew & 1 Zn™ $B2%; IR Tk

hESES: TQ174 XEKFFINAG: A

Anomalous Emission Performance of Eu**-activated BiOCI Layered
Phosphors Induced by Doping Zn**
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Abstract: Eu*"-activated BiOCI layered phosphors induced by doping Zn”" were prepared by traditional solid reaction
method, and the effect of Zn®* ion dopants (0-20mol%) on the photoluminescence properties were characterized by
X-ray powder diffraction (XRD), X-ray photoelectron spectroscopy (XPS), scanning electron microscopy (SEM),
Fourier transform infrared absorption (FT-IR), excitation and emission spectra, and luminescence decay curves meas-
urement. It is found that increase of concentration of Zn>" ion dopants almost has no influence on the structure of
BiOCI crystals but decreases the emission intensity of Eu®" ion at first and then increases it, accompanying with con-
tinually enhancing luminescence lifetime of Eu®" ions. The comparative experiments suggest that this results are in-
volved in special layered structure of BiOCI semiconductor. Zn>" ions would be incorporated into interlayer space of

the BiOCl layered crystals when the concentration of Zn>" ions <10%. Then, Zn" ions tend to incorporate into crystal
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lattices by substituting Bi’* ions. Different doping mechanism of Zn®* may change Eu’" lifetime and modify energy

transfer efficiency from the host, leading to above emission behavior of Eu’" ion dopants. The result is helpful to im-

prove performance of novel red Eu®” doped BiOCI phosphor and to understand emission property of rare earth ion in

layered phosphors.
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Fig. 1 (a) Excitation spectrum of BiOCl: Eu’ phosphor recorded at Ao,= 698 nm, (b) emission spectra of Bi(j.,.0.01y Et9.01Zn,0Cl (x =
0, 5%, 10%, 15%, 20%) phosphor exciting at 335 nm, and (c) change of the emission intensity of 594, 620 and 698 nm with Zn*"
concentration
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Fig. 2 (a) XRD patterns of Bi(;_-.01)Eu.0:Zn,OCl (x = 0, 5%, 10%, 15%, 20%) phosphors and (b) effect of Zn** concentration on
the main diffraction peaks near 26 = 32.2°~34°
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Table 2 Lattice constants of Bi(;.x.0.01)EU0.01ZnxOCI phos-
phor with different Zn?* concentrations

Lattice constant /nm

Zn*"/mol%
a=b c
0 0.3887+0.0001 0.7358+0.0001
5 0.3889+0.0002 0.7361+0.0002
10 0.3898+0.0003 0.7383+0.0001
15 0.3883+0.0002 0.7348+0.0007
20 0.3874+0.0003 0.7326+0.0013
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Fig. 3 XPS spectra of Bi(j_,.0.01)E0.0:1Zn,OCI (x = 0, 10%, 20%) phosphors
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Fig. 4 SEM images of Bi(j_c.0.01)Et0.0:1Zn,OCI (x = 0, 5%, 10%, 15%, 20%) phosphors
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10%, 15%, 20%) phosphor
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Fig. 6 Luminescence decay curves of (a) *Dy—'F, and (b)
>Dy—"F, transitions of Eu**ions in BiOCI crystals with differ-
ent Zn®" dopant concentrations
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