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Industries bring the technology to home through the immense effort of solving technical problem but cost of
developing green, cheap, reproducible materials would be remain challenges. Bottom-up nanomaterial fabrication
would be cheaper than top-down approach but the lack of reproducibility and controllability fails to face the
material quality test, which is crucia for mass production. Bottom-up approach involves the nanoparticle
formation from the clusters of few 100~1000 atoms, which is sensitive for chemical and physical process that
takes place in the synthesis phase. Detailed inferring and mechanism of controllability and reproducibility of
material at cluster to nanoparticle formation could be well understood by the fate of chemical and physical process
that extending in the synthesis phase which directly reveal the size, shape and bandgap formation. Here we
investigated the nanoparticle formation in the single pot synthesis scheme by hot solution injection method, in
particular, the chemical composition gradient CdSe/ZnSe/ZnS Quantum Dot nanoparticles formation. The
chemical reactivity would affected by molar ratio of initial materials, concentration of charged species, reducing
agents, non-coordination solvents, pH solution phase, monomer concentration, bond formation also the physical
factors of temperature induced activation energy, charges, cluster formation, saturation, initial nucleation, energy
state formation. In the experimental section initial source materials of Cadmium oxide (CdO, 99.99%), zinc
acetate (99.9%), selenium stock solution dissolved in trioctylphosphine (TOP, 90%), oleic acid (OA, 90%) as
reducing agent, 1-octadecene (ODE, 90%) as non-coordination solvents of synthesis, and 1-Dodecanethiol
(>98%) were used in the synthesis. The reactivity was started tuning from the ratio of OA and ODE, 1:1, 3.7, 7:3.
The phase separated and diluted state of solvents was used with other factors constants. The reactivity and pH
changes, cluster growth kinetics were monitored throughout the reaction which yields the change in the redshift in
the absorption peak, cluster growth and photol uminescence variation
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