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Research

Emergent Materials and Intelligent TEM (EMIT) Lab aims to advance the synthesis, character-
ization, and analysis of emergent functional materials via developing Al-driven combinational
toolkit. Our research focuses on three interconnected areas:

1. Intelligent Synthesis: We develop automated robotic systems for high-throughput chemical
synthesis and automated sample preparation for structural and functional characterization.
Synthetic routes are dynamically optimized in real time based on Al-guided analysis of
characterization data.

2. Intelligent Characterization: We develop intelligent transmission electron microscopy (TEM)
techniques, including novel hardware for liquid-cell TEM and advanced data analysis algorithms
for in situ and 4D TEM. These innovations enable us to uncover the fundamental
structure-property relationships at the atomic scale.

3. Artificial Intelligence: We leverage Al techniques to design hierarchical materials, predict their
structures and properties, and develop intelligent algorithms for analyzing complex
characterization datasets, particularly from in situ and high-throughput experiments.

Representative Study Systems

» High-Performance Ni-Based Catalysts for Seawater Electrolysis: Combining robotic
synthesis and Bayesian optimization algorithms to develop record-performing nickel-based
catalysts for efficient seawater electrolysis.

» Al-Driven Sensing Arrays for Drug and Biomarker Detection: Designing ultra-sensitive
sensing arrays with Al-powered data analysis to enhance the detection of drugs and
biomarkers.

= Advanced In Situ TEM for Electrochemical Systems: Developing novel liquid-cell TEM
techniques to achieve atomic-resolution imaging in electrochemical environments.

= Automated Structural Recognition for TEM Data: Creating Al-driven algorithms for
automatic structural recognition in complex TEM datasets, enabling detailed insights into
battery material interfaces.

» Chemistry-Informed Neural Networks for Semiconductor Analysis: Developing Al models
informed by chemistry to analyze the structure-property relationships of semiconductors,
supported by DFT calculations.

Work Experience

2021.08- South China University of Technology, Professor

2017.08-2021.05 MSE, UC Berkeley, Postdoc
MSD, Lawrence Berkeley National Laboratory, Postdoc
Supervisor:  Prof. Haimei Zheng

2016.05-2017.08  Department of Polymer Science, Akron University, Postdoc
Supervisor:  Prof. Stephen Z. D. Cheng



Education

2009.09-2016.05  Xiamen University, Department of Chemistry
Advisors:  Prof. Zhong-qun Tian; Prof. Xiaoyu Cao

2005.09-2009.05 Nanijing University, Kuang Yaming Honors School
Advisor:  Prof. Hong Yan

Teaching

1. Introduction to Al for Chemistry and Materials
2. Scientific writing and illustration
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