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Education Hong Kong University of Science and Technology, Clear Water Bay, Hong Kong

Ph.D., Mechanical Engineering Aug. 2020

• Dissertation: “Computational and experimental perspectives for the development of solid state
ionics for energy storage systems”

• Supervisor: Francesco Ciucci, Fellow of the Royal Society of Chemistry

Northwestern Polytechnical University, Xi’an, China

B.Eng., Thermal Energy and Power Engineering Jul. 2013

Research
Interests

Investigating the transport phenomenon in energy materials via
• Density Functional Theory (DFT)
• Molecular Dynamics (MD)
• Finite Element Method (FEM)

Developing next-generation clean energy conversion systems, including
• Solid-State Lithium-ion Battery (SSLIB)
• Solid Oxide Fuel Cell (SOFC)
• Protonic Ceramic Fuel Cell (PCFC)

Applying deep learning frameworks in areas as
• Physics-informed Neural Network for State of Healthy (SOH) of LIB
• Graph Neural Network for Crystal Properties
• Distribution of Relaxation Times for Electrochemical Impedance Spectroscopy

Honors and
Awards

Travel Grant Recipient of Solid State Ionic-22 2019
Post Graduate Scholarship of Hong Kong University of Science and Technology 2016-2020
Outstanding Graduate of Northwestern Polytechnical University 2013
National Encouragement Scholarship & Merit Award 2010-2013
First Prize of Advanced Mathematics Contest for Undergraduate in Shaanxi 2010, 2012
First Prize of National Mathematical Modeling Contest in Shaanxi 2011
Third Prize of International Mathematical Contest In Modeling 2012

Academic
Experience

Hong Kong University of Science and Technology, Clear Water Bay, Hong Kong

Postdoctoral Fellow Oct. 2020 - Sep. 2021
Project: Development of a Meta-solid-state Electrolyte in Li-ion Batteries

• Design and develop solid-state lithium-ion batteries with a special focus on reducing the contact
resistance between the electrode|electrolyte interface.

• Construct deep learning models to predict the state of health for lithium-ion batteries.
• Propose graph neural networks to predict the properties of crystals and assist the high-throughput

search for desired functional materials.

Hong Kong University of Science and Technology, Clear Water Bay, Hong Kong

Ph.D. Candidate Sep. 2016 - Aug. 2020
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• First-principles predictions of Li+ transportation mechanisms, electrochemical window, the ther-
modynamic stability of solid electrolytes.

• Development of new and high-performance perovskite-type cathode materials for solid oxide fuel
cells by combining both experiments and theoretical calculations.

• Deconvolving the electrochemical impedance spectroscopy to obtain the distribution of relaxation
times via Gaussian Process, deep Neural Network, and other statistical approaches.

• Modeling the transport behaviors of polarons, oxygen vacancies in mixed ionic-electronic con-
ductors by solving the Poisson-Nernst–Planck equation with finite element method.

City University of Hong Kong, 83 Tat Chee Ave, Kowloon Tong, Hong Kong

Research Assistant Mar. 2015 - Jul. 2016
Project: Continuous Monitoring of Roadside Air Quality in Hong Kong

• Developed a neural network model to predict the roadside air quality in the North District of
Hong Kong (N.D.), including the concentration change trends of NO, NO2, O3, etc.

• Designed experiments to improve the monitoring performance of chemical sensors and accurately
capture changes in air quality.

Xi’an Jiaotong University, No. 28, Xianning West Road, Xi’an, China

Research Assistant Jun. 2013 - Nov. 2014
Project: Numerical Simulation of Supercritical CO2 Heat Pump System

• Independently carried out numerical simulations for heat transfer problems in supercritical CO2

heat pump systems, and developed a new numerical algorithm to simulate and predict the cooling
process in gas coolers.

• Independently designed and developed the C++ based software for simulating and analyzing
CO2 heat pump systems and finalized the report.
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Conference
Activity

Selected poster presentations
[1] Liu J., et al., ”A theoretical study on the stability and ionic conductivity of the Na11M2PS12

(M= Sn, Ge) superionic conductors”, SSI-22, Jun. 2019, PyeongChang, Korea

[2] Liu J., et al., ”P-substituted Ba0.95La0.05FeO3-δ as a cathode material for SOFCs”, SSI-22, Jun.
2019, PyeongChang, Korea

Invited Talks Battery Modeling Webinar series, Venkat Viswanathan, Carnegie Mellon University

Bayesian view for electrochemical impedance data Apr. 2020

https://pubs.acs.org/doi/full/10.1021/acsenergylett.0c01304

Professional
Service

Guest Associate Editor

Electrochemical Energy Conversion and Storage in Frontiers in Energy Research Sep. 2021
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Teaching
Experience

Hong Kong University of Science and Technology

Teaching Assistant in Mechanical Engineering Spring, 2018

• MECH 2520: Design and Manufacturing; Instructor: Michael Yu WANG

Skills • Experiment: Solid-State Battery, Solid Oxide Fuel Cell
• Professional: VASP, CP2K, CASTEP, Gaussian, LAMMPS, GROMACS
• Programming: Python, Matlab, C++, Pytorch, Tensorflow
• Applications: Linux, LATEX
• Language: English, Japanese

Referees Francesco Ciucci (Ph.D. Advisor) Ben Zhong Tang
Associate Professor Stephen K. C. Cheong Professor
Dept. MAE, HKUST Dept. CHEM, HKUST
E-mail: mefrank@ust.hk E-mail: tangbenz@ust.hk
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