
Dr. Bin Ouyang’s Research Group (We are hiring!)
Data science solution to energy storage and conversion
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Feasible precursors Accessible synthesis conditions

• Nature Materials, 19, 1088–1095, 2020
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• Text/image mining
• Literature
• Collaboration

• Multiscale physical model
• Computer vision
• Machine learning

• Ionic diffusion
• Electronic structure
• Interface and surface

Li ion percolation map

• High throughput screening
• Theoretical prediction
• Experimentation
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Li1.3Mn0.1Co0.1Mn0.1Cr0.1Ti0.1Nb0.2O1.7F0.3

180 mAh/g≈ NCA in Tesla
2 A/g ≈ 10 min charge

High-entropy cathodesHigh-entropy energy
materials database

Correlated diffusion analyzer

Li5Al4Si2O12X

New superionic conductor with
rotation enhanced conductivity

• Nature Materials, 20, 214–221, 2021 • Advanced Energy Materials, 10, 1903240, 2020 • Chem 6, 153–168, 2020 • Nature Materials, 20, 214–221, 2021

Email: bouyang@fsu.edu
Area: Computational Chemistry, Environment and Energy, Solid State Chemistry, Synthesis and Catalysis

Phenomenological model for NASICON:
0.203 ∗ 𝑡1 + 𝑡2 ≤ 0.322

NaxMyM’2-y(AO4)z(BO4)3-z

𝑡1:

𝑡2
:

Things you can learn:
1. Quantum chemistry calculations
2. High throughput computation
3. Data mining and machine learning
4. Database and web development
5. Thermodynamics and kinetics
6. Percolation theory
7. More……

Resources provided
1. Regular access to most powerful computer in campus: Research Computer Center
2. Access to most powerful supercomputers in United states: NERSC, XSEDE, Eagle, etc.
3. In-house high performance workstations: GPU workstations and CPU workstations
4. Your advisor’s passion, insight and instruction on materials informatics😊
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