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ABSTRACT. ZnS:Mn/ZnS core-shell quantum dots (QDs), were synthesized via a thermal decomposition
reaction of organometallic precursors in a hot solvent muxture. The synthetic conditions of the quantum dots
were momitored at various reaction temperatures for the core formation, while the shell formation temperature
was fixed at 135 °C. The obtained colloidal nanocrystals at corresponding temperatures were characterized by
UV-Vis, solution photolummescence (PL) spectroscopies, and further obtained powders were characterized by
XRD, HR-TEM, and EDXS analyses. The synthetic temperature condition to obtain the best PL emission
intensity for the core-shell QD was 135 °C, for both core and shell formation. At this temperature, solution PL
spectrim showed a narrow emission peak at 383 nm with a relative PL quantum efficiency of 42.15%. In
addition, the measured spherical particle sizes for the ZnS:Mn/ZnS nanocrystals via HR-TEM were in the
range of 4.0 to 3.4 nm, while ellipsoidal particles were obtained at 150 ‘C.
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Table 1. Data summary for ZnS:Mn/ZnS core-shell quan-
tum dots

100°C 133°C  150°C 200°C

UV-VIS (e i) 283 316 313 303

PL emission 62 583 ST 590
wavelength (nm)

PL efficiency (%) 18.92  42.13 252 202
HR-TEM images 12.0 %45

average particle 54 5.0 S 40
gize ::O.} nm) (ellipsoid)

Amount of dopant

Mn®* (%) 049 072 0.62 0.66
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Fig. 1. HR-TEM images tor ZnS:Mn/ZnS core-shell quan-
tum dots; (a) 100 °C, (b} 135 °C_(c) 150 °C_(d) 200 °C.
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Fig. 2. Photoluminescence Emission Spectra of ZnS: Mn/
ZnS quantien dots. (a) Emission spectra of ZnS:Mn/ZnS
quantum dots: black (100 °C), red (135 °C), blue (130 °C),
and pink (200 "C) respectively. (b) ZnS:Mn and ZnS:
Mi/ZnS PL comparison (135 °C). (¢) Excitation (dot, light
source was fixed at 392 nm) and Emission (solid, light
source was fixed at 313 nm) spectra of ZnS:Mn/ZnS QD
prepared at 133 °C,
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Fig. 3. (a) X-Ray Diffraction pattern diagram (133 “C).
(b) Energy Dispersive X-ray Spectroscopy diagram
(135°C).
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