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Abstract Over the last decade, the study of the synthesis of semiconductor colloidal quantum dots has progressed at
a tremendous rate. Colloidal quantum dots, which possess unique spectral-luminescent characteristics, are of great
interest in the development of novel materials and devices, which are promising for use in various fields. Several
studies have been carried out on hot injection synthesis methods. However, these methods have been found to be
unsuitable for large-capacity synthesis. Therefore, this review paper introduces synthesis methods other than the hot
injection synthesis method, to synthesize quantum dots with excellent optical properties, through continuous synthesis
and large capacity synthesis. In addition, examples of the application of synthesized colloid quantum dots in displays,

solar cells, and bio industries are provided.
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Fig. 1. (a) Quantum dot scheme, (b) Electronic energy states of a semiconductor in the transition from discrete molecules to
nano sized crystals and bulk crystals. Blue shading denotes ground state electron occupation and Absorption (upper) and
fluorescence (lower) spectra of CdSe semiconductor nanocrystals showing quantum confinement and size tunability (c) Impact
of shape on the electronic and surface properties of semiconductor nanocrystals [1-3].
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Fig. 2. Various applications of colloidal quantum dots [7-10].
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Fig. 3. (a) Free energy diagram for nucleation explaining the existence of a “critical nucleus.” and (b) Schematic LaMer plot

illustrating the process [16-26].
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Fig. 4. (a) As NCs grow with time, a size series of NCs may be isolated by periodically removing aliquots from the reaction
vessel, Representation of the simple synthetic apparatus employed in the preparation of monodisperse NC samples. (b)
Remarkable properties of CdSe nanocrystals (NCs) prepared by the hot-injection solvothermal synthesis together with the

exciton luminescence spectrum [29-35].
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Fig. 5. (a) Schematic illustration of ZnSe/ZnS core/shell synthetic process using a continuous-flow thermoplastic-based
microfluidic reaction system. SEM images of inlet and mixing zone in the microfluidic device, photograph of the microfluidic
device. (b) UV/vis absorption and PL spectra of ZnSe QDs with different flow rate of Zn and fixed flow rate of Se precursor
solutions, XRD pattern and TEM images of pristine ZnSe QDs. (¢) Schematic of a hybrid flow reactor. Precursors are mixed by
magnetic stirrers in the flask mixers 1-3 for several minutes, and then hydraulic pumps(pumps1-3) transport the solutions to
the attached furnaces 1 and 2. Core QDs are produced in furnace 1 and core/shell QDs in furnace 2. The photograph of the
flask on the fight shows yellow QDs synthesized in 1h (d) InP/ZnS QDs emission and absorption spectra of the QDs synthesized

at different growth temperatures [37-45].
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Fig. 6. (a) Schematic of the shear-exfoliation of graphite into few-layer graphene by a Taylor Vortex flow. Photographs shows a
Taylor—Couette flow reactor and the graphene dispersions produced by shear exfoliation. (b) Raman and XPS spectra of the
exfoliated graphene flakes (c) Scheme of Synthesis and XRD Patterns, SEM Image of Cs4PbBr6 Perovskite Material. (d)
Photoluminescence Properties and CIE Color Space of Cs4PbBr6 Perovskite Material, Overall Luminous Characteristics with

Synthetic Technique [49-54].
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Fig. 7. (a) The schematic diagram for synthesis of CdSe QDs (the experimental procedure was from step. (b) UV-visible
absorption and PL spectra of CdSe QDs prepared at different temperatures for 10 min with 80W microwave power and 1.6
Cd2+/Se molar ratio. (c) The XRD pattern, TEM, HRTEM images and SAED of CdSe QDs prepared at 120 C for 10 min under

the 80W microwave power [55-58].
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