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ABSTRACT

The main advantages offered by I11-V semiconductor nanocrystals
lie in the robustness of the covalent bonding in Il1-V semiconductors
versus the ionic bonding in the:l-V1"semiconductors and in the reduced
toxicity of compounds. InP-has a large Bohr excitonic diameter (15 nm)
and its nanocrystals are-expected to possess pronounced quantum
confinement effects due to “its. covalent bonding and direct band gap
electronic structure.

In this study, we have used four different methods to synthesize InP
nanoparticles, which were then characterized by using X-ray diffraction
(XRD), energy dispersive spectrometry (EDS), scanning (and
transmission) electron microscope (SEM/TEM), UV-Vis absorption and
photoluminescence (PL) spectra. The four methods can be used to
synthesize cubic-InP nanoparticles successfully, which were obtained
from the solid-state metathesis and solvothermal methods were found to
be non-uniform and appear to aggregate, so the two methods are worse
than the dehalosilylation method. The dehalosilylation synthesis can be

divided into two categories, namely,  one adopting coordinating (i.e.,



DDA and TOP) and the other using non-coordinating solvents. Although
both preparations can produce InP nanoparticles, the method using
coordinating solvent could produce nano InP as supported by apparent
observation of absorption and emission in UV-Vis and PL spectra,
respectively. The method using coordinating solvent is considered to be
one of the best. By doping Ga*" into InP using above protocol, we have
observed the absorption peak in UV-Vis absorption and PL spectra for
(In,Ga)P, which demonstrated the feasibility of our synthetic method.

In conclusion, this study has set up a feasible scheme to synthesize
InP and (In,Ga)P nanoparticles, which can be applied with great potential
in photovoltaic cells, fluorescent bio-labeling, light-emitting diodes, and

quantum dot lasers in the future.



