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Research Field

1. Chemical Process Intensification

By studying surface interface phenomena such as dissolution, diffusion, and self-organization of
small molecules on the surface of multiphase reactions (liquid-liquid, gas-liquid, gas-solid, gas-
liquid-solid), to understand and guide the enhancement of reaction processes and the design of
catalysts. Research objects include C4 alkylation, liquid phase oxidation of hydrocarbons, ethane
oxychlorination, Deacon reaction, etc.

2. Multiscale Simulations

Conventional Monte Carlo (MC), molecular dynamics (MD) simulation and reaction force field-
based molecular dynamics (ReaxFF-MD) simulation (to study fast reactions such as combustion
and cracking); kinetic modeling of complex reaction systems; Reactor simulation; Chemical process
simulation.

3. Chemical Process Development

Development of industrial reactors, enhancement and optimization of chemical process, etc.
Research contents include (1) Gas-liquid reaction systems such as aromatic hydrocarbon (PX, MX)
oxidation, 1,2,4,5-Tetramethylbenzene oxidation, 2,6-Dimethylnaphthalene oxidation, 5-HMF
oxidation and preparation and purification of monomers for new polymers; (2) Liquid-liquid
reaction systems such as ionic liquid/sulfuric acid catalyzed C4 alkylation to synthesize high-quality
clean gasoline, etc.; (3) The continuous process design of high-value fine chemicals, etc.

4. Chemical Engineering for Materials

The controllable preparation of nanoporous materials such as MOF, ZIF, and COF, and their
applications in chemical separation, medical sterilization and drug loading, and lithium-ion
batteries. The synthesis of various new ionic liquids (IL) for catalytic reactions and medical
sterilization.
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