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Table 1 Dosage of TEOS solution used in forming SOz shells

TEOS mL
ZnS Mn/ 902(0) 0
ZnS Mn/ 902(2 5) 1
ZnS Mn/ S02(5) 2
ZnS Mn/ 902(7. 5) 3
ZnS Mn/ 902(15) 6
ZnS_ Mn/ S02(17. 5) 7

Inthetable,0,2 5,5,7 5,15 and 17. 5 are set asthe mole ratios of
Zn?* and 92* , respectively
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Fig 1 TEM imagesdof ZnS Mn/ SiOz2 nanoparticles
with SO shells of different thicknesses
(@) :2zZnS Mn/902(0); (b) : ZnS Mn/ 902(2 5) ;
() : ZnS Mn/S02(5) ; (d) : ZnS Mn/ S02(7. 5)
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Fig 2 XRD patternsof ZnS Mn/ SOz nanoparticles
with SO shells of different thicknesses
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Fig 3 XPSsurvey spectra of sample ZnS Mn/ SO2(0)
and sample ZnS Mn/ SO2(2 5)
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Fig 4 Findy scanned XPS spectra of S, O and Sand the spectrum of the relative change
in O/ Satomic countsratio with etch depth in sample ZnS Mn/ SIO( 2 5)
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Fig 5 Emission spectra of ZnS Mn/ SO. nanoparticles S0,
with SO, shells of different thicknesses , ’ Mn
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Synthesis and Photoluminescent Properties of Core/ Shell Sructure
ZnS Mn/ SOz Nanocrystal s

JIAN G Dai-xun, CAO Li-xin" , LIU Wei , SU Ge, QU Hua, SUN Yuan-guang, DON G Bo-hua
Institute of Materials Science and Engineering, Ocean University of China, Qingdao 266100, China

Abgtract Mn-doped ZnS nanopatricles synthesized by solvotherma method were success ully coated with SO shells of various
thicknesses by hydrolyss reaction of tetraethyl orthoslicate (TEOS). The samples were characterized by X-ray diffraction
(XRD) , transmission electron microscopy images (TEM) , X-ray photoelectron spectroscopy (XPS) and the room temperature
photoluminescence (PL) spectra. When the ZnS Mn nanoparticles were coated with SO, shells, an obvious increase in particle
sze and aclear shell of SOz can be observed. The XPS measurement al so gave the evidence for the core/ shell structure of ZnS
Mn/ SO nanoparticles. Because the surface modification effect and the decrease in luminescent centers efect are concurrent in
the SOz shells, the Mn emisson intensity first increased and then decreased with the thickening of the SOz shell. Theintensty,
which attained its maxium at 5 shell thickness, was as 7 times as that for the bare ZnS Mn nanoparticles.
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