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Main Research Interests

Our group focus on materials science, chemical
kinetics, nanochemistry and nanotechnology, nanocrystal
characterization and spectral analysis, design of chemical
reactor, and catalytic application. Current research
includes the following three topics:

» Synthesis, Characterization, and
Mechanistic Understanding of Nanocrystal
Materials .

We aim to bring revolutionary advances to the colloidal
synthesis of monometallic, multimetallic, high-entropy
alloy, and semiconductor nanocrystals with controlled
physicochemical properties. We also focus on the
mechanistic understanding and control of nucleation and
growth of nanocrystals by developing new tools and
methods capable of capturing, identifying, and
quantifying the nuclei, seeds, and nanocrystals.

* Nanocrystal Materials for Green Energy and
Catalysis.

We develop the synthetic strategy to maximize the
catalytic activity and selectivity of a nanocrystal catalyst
by engineering its size, surface structure, composition
(e.g., solid-solution metallic, intermetallic, phase-
segregated), stacking phase (e.g., fcc, bcc, hcp), and
crystal structure (e.g., single-crystal, singly-twinned,
multiply-twinned, stacking-fault lined), for applications of
CO2 reduction, O2 reduction, H2 generation, and so on.

* Design of Chemical Reactors for Scalable
Production of Nanocrystal Materials -

To build a bridge between academic research and
industrial applications, our group design various batch
and continuous flow reactors for the scale-up production
of nanocrystal materials while keeping high quality and
good uniformity.
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