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1.Catalysis and reaction engineering

Chemical Kinetics:Density functional theory studies the Surface Reaction Mechanism of Chemical Kinetics:Density functional theory studies the Surface Reaction Mechanism of 

heterogeneous catalysts, and the relationship between surface structure and catalyst performance, and 

builds microscopic chemical kinetics by integrating elementary reaction networks Determine the main 

reaction path, the most abundant species on the surface, the rate control steps, and the apparent 

activation energy and reaction order that can be verified experimentally; establish a catalyst chemical 

kinetics that takes into account the structural parameters of the catalyst.

Optimization of Pore structure of catalyst: The Pore structure modeling method and the reaction Optimization of Pore structure of catalyst: The Pore structure modeling method and the reaction 

diffusion model based on the pore structure model were studied. The influence of Pore structure 

parameters on the apparent reaction performance of the catalyst was studied, and the influence of 

different diffusion mechanism and capillary effect on the adsorption and reaction behavior was 

studied. The method of optimizing pore structure of catalyst was studied.

Structure Control of catalyst: The mechanism of structure formation and evolution during the Structure Control of catalyst: The mechanism of structure formation and evolution during the 

preparation of catalytic materials (including nano-carbon materials, molecular sieves, etc.) , and the 

regulation methods of multi-scale structure (including morphology, crystal phase and surface 

structure) of catalytic materials were studied. The research focuses on the control mechanism of the 

formation of meso-scale structures of metal-zeolite catalysts, and the Non-equilibrium 

thermodynamics methods for the prediction and regulation of structural evolution.

2.Intensification and optimization of reaction process

Reaction Intensification: The reaction process was strengthened by catalyst functional composite Reaction Intensification: The reaction process was strengthened by catalyst functional composite 

(such as metal-molecular sieve bifunctional catalyst) , the process was simplified and the yield of the 

target product was increased The reaction heat balance and one-way conversion can be achieved by 

coupling the reaction process (such as dehydrogenation and hydroxylation) , and the mass transfer 

resistance can be reduced by designing the catalyst structure (such as nano-zeolite, or multi-channel 

Zeolite)  To improve the stability of the catalyst.

Transfer enhancement: The kinetics of deposition and dissolution in microchannels are studied by the Transfer enhancement: The kinetics of deposition and dissolution in microchannels are studied by the 

method of uniform distribution and mixing based on configuration theory The integrated technology 

of chemical process based on micro-fluid technology for dangerous reaction process or synthesis of 

dangerous chemicals is studied, and the methods of uniform fluid distribution and mixing 

enhancement in large-scale reactor are studied.

Reaction Process Optimization: the Study of non-stationary characteristics of the reaction process 

(such as catalyst deactivation process, batch reaction process) modeling and optimization methods.

3. Regulation of crystal structure and morphology3. Regulation of crystal structure and morphology

Drug Crystallization: The effects of solvents and impurities on the crystal growth kinetics and crystal 

morphology, the aggregation morphology of solute molecules in solution and their effects on 

nucleation and growth kinetics were studied The transformation law and regulation of crystal 

polymorphs are studied.

Controlled Synthesis of molecular sieve: The Nucleation and growth kinetics of molecular sieves, the Controlled Synthesis of molecular sieve: The Nucleation and growth kinetics of molecular sieves, the 

influence of structure-directing agents on the size and mesoporous structure of molecular sieves, and 

the entrapment of metal precursors during the growth of molecular sieves were studied
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