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Abstract High-quality colloidal CdSe/ZnS (core/shell) is synthesized using a continuous microreactor. The particle
size of the synthesized quantum dots (QDs) is a function of the precursor flow rate; as the precursor flow rate increases,
the size of the QDs decreases and the band gap energy increases. The photoluminescence properties are found to
depend strongly on the flow rate of the CdSe precursor owing to the change in the core size. In addition, a gradual shift
in the maximum luminescent wave (An.x) to shorter wavelengths (blue shift) is found owing to the decrease in the QD
size in accordance with the quantum confinement effect. The ZnS shell decreases the surface defect concentration of
CdSe. It also lowers the thermal energy dissipation by increasing the concentration of recombination. Thus, a relatively
high emission and quantum yield occur because of an increase in the optical energy emitted at equal concentration. In
addition, the maximum quantum yield is derived for process conditions of 0.35 ml/min and is related to the optimum

thickness of the shell material.
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Fig. 1. Schematic of the microreactor used for CdSe/ZnS
QDs synthesis.
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Fig. 2. UV-visible absorbance of (a) Core 0.35 ml/min and
Core/shell quantum dot fixed ZnS mixture precursor flow
rate 0.1 ml/min with different Core flow rate of (b) 0.35 ml/
min, (c¢) 0.40 ml/min, (d) 0.45 ml/min, and (e) 0.50 ml/min.
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Fig. 3. PL emission spectra of (a) Core 0.35 ml/min and
Core/shell quantum dot fixed ZnS mixture precursor flow
rate 0.1 ml/min with different Core flow rate of (b) 0.35 ml/
min, (c) 0.40 ml/min, (d) 0.45 ml/min, and (e) 0.50 ml/min.
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Fig. 4. Quantum yield of (a) Core 0.35 ml/min and Core/shell
quantum dot fixed ZnS mixture precursor flow rate 0.1 ml/
min with different Core flow rate of (b) 0.35 ml/min, (c) 0.40
ml/min, (d) 0.45 ml/min, and (e) 0.50 ml/min.
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