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Preparation and Luminescent Properties of ZnS:Mn Nanocrystals Embedded Glass
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Abstract: ZnS:Mn nanocrystals embedded glass has attracted much attention due to the excellent luminescence performance in
reddish orange range, high stability and non-toxicity. However, high temperature and long annealing time needed in a conventional
melt-quenching method readily cause the volatilization, invalidation and agglomeration of nanocrystals, greatly reducing the
luminescence performance. In this paper, ZnS:Mn nanocrystals embedded glass was prepared via spark plasma sintering (SPS) at
980°C for 10 min, and the samples were characterized by X-ray diffraction, X-ray photoelectron spectroscopy, electron spin resonance,
photoluminescence and fluorescence lifetime analysis. The results show that rapidly sintering at a low temperature is beneficial to
avoiding the oxidation of Mn?" and driving Mn*" into the ZnS lattice to realize the effective doping. Also, the generation of
defect-related luminescence is suppressed by regulating the composition of ZnS nanocrystals, thereby further enhancing the Mn**
transition luminescence. The ion-doped nanocrystals embedded glass prepared by SPS with the superior performance can be used as a
promising solid light convertor in high-power LED devices.
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Fig. 1 XRD patterns of ZnS:Mn nanocrystals and ZnS:Mn
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Fig. 2 TEM images of (a) ZnS:Mn nanocrystals and (b) ZnS:Mn nanocrystals embedded glass
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Fig. 4 PL spectra of ZnS:Mn nanocrystal (a) and ZnS:Mn nanocrystal embedded glass (a) and temperature-dependent PL spectra of
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Fig. 6 PL decay curves of ZnS/Mn dispersed glass (a) and ZnS:Mn nanocrystal embedded glass
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TR, RERAMEER S TR A AT T A . AR T RE TR, EE T R
FARGURA R A KA PEREIBTE T .

56, it RERFHMEREES TRYEBRIEESR, HAERER A B RO T E. 15
LT 1994 FEALT A ARAC RS, SRS A0, 1999 4F 2 2009 41 [ 7E [ R 22 Bt WAL ShHT 7t
Fr T ZRTFET5 O R TRERIBESS R, LG TASS M FT P2 DD RE M BERD LI PRI ) 2. PR RE A
A AR ] 5 5 AR AL

FRERE, WL, RERFMEIRES TR RBIR, JET e B hiE AR 208 3 LR b0 E4F.
FEFEE LT 2002 FEL T REH T RFA S TR, FIFHE LS00, 2002-2004 4£7E + R =B F
ML RR ERAFF 9T BT LA TR 2007-2008 SEAE 8 FF /R BE K S AT LS o LA . F TRy E P ERA G 4
U2 BRI K AR BT I mT 42 %, A HLAE BRUEAH DGR LED U8 1 B A o

FfEE, 4, RERZFIIREMEIIT P QBB 0. G R LT 2017 SEEL TR R AR 2
B, PRAFIE A2 BRI FOG T REBE M BRI TR I %, S HAE LED. Ot SURI N .




