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Fig. 1 Powder XRD patterns of ZnS : Ag nanoparticles
synthesized with various reaction temperatures
1: 160 °C; 2. 180 °C; 3: 200 °C; 4. 220 °C; 5: 240 °C; 6. 260 C
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Table 1 Calculated sizes of ZnS : Ag nanoparticles synthesized
with various reaction temperatures (K = 1, A =
0. 154 060 nm)
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Fig. 2 TEM images of ZnS : Ag nanoparticles synthesized

with various reaction temperatures
1: 180 °C; 2: 220 °C; 3: 260 C
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ous reaction temperatures
1: 160 C; 2: 180 °C; 3: 200 C; 4: 220 'C; 5: 240 °C; 6. 260 C
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Fig. 4 PLE(left, Aen =450 nm) and PL(right, A =333 nm)
spectra of ZnS : Ag nanoparticles synthesized with
various reaction time
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Fig. 5 Powder XRD patterns of ZnS : Ag nanoparticles
synthesized with various reaction time
1: 5h; 2: 6 h; 3: 7h; 4. 8h

Table 2 Calculated sizes of ZnS : Ag nanoparticles synthesized
with various reaction times (K=1, A =0.154 060
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Preparation and Spectrum Properties of ZnS : Ag Nanocrystals

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

Abstract In the present paper, ZnS ¢ Ag nanoparticles were prepared with simple chemicals by hydrothermal method. XRD pat-
terns indicated that the products have cubic zinc blende crystal structure. The particle diameters were calculated using the Scher-
er’s formula, and the particle size showed a nonlinear increase with the rise of reaction temperature. TEM images demonstrated
the approximate sphere shapes of products, and the crystal sizes approached the estimated ones respectively. The luminescence
properties were investigated with PL. and PLE spectra. Emission peaks were at about 450 nm. This emission was ascribed to the
recombination between the sulfur vacancy-related electron trap donor having an energy level just below the conduction band and
the Ag-related hole trap acceptor above the valence band. Excitation peaks were at about 333 nm, and the excitation was attribu-
ted to the near-band-edge absorption of ZnS matrix. The luminescence intensity was strongly influenced by the reaction tempera-
tures and time. It increased, decreased, and then increased again with the rise of reaction temperature, and increased then de-
creased with the increase in reaction time. ZnS : Ag nanoparticles synthesized at 200 °C for 6 hours have a well luminescence in-

tensity.
Keywords ZnS: Ag; Hydrothermal method; Luminescence; Nanoparticle
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