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Short Bio 
I received my bachelor’s degree in Chemistry in 1991 from Southwest China Normal University (currently 
known as Southwest University) in 1991 and master’s degree in 1994 in Physical Chemistry from Nankai 
University. Prior to study abroad, I worked as an engineer at the Southwest Research & Design Institute of 
Chemical Industry. My initial background was experimental Organic Chemistry and Physical Chemistry. 
Since 1999 I decided to pursue theoretical research using computational chemistry. I earned my Ph D in 
Physical Chemistry in 2006 from Georgetown University. Research interests are mainly the theoretical 
studies of the electronic, optical, and magnetic properties of solid-state and low-dimensional materials, 
chemical reaction mechanism, and electrical energy storage. With a background of an experimental chemist 
and the expertise of a computational and theoretical chemist, my primary goal is to establish the bridge 
between experimental observations and theoretical rationalizations, which will hopefully lend supports for 
experimental materials optimizations. 
 
Research Areas/Topics 

1. Structure-property correlations of organic and hybrid materials through the modeling/theories of 
electronic structures of 0D through 3D materials including organic conjugated polymers, molecular 
materials of pentacene derivatives, anthradithiophene derivatives, and BTQBT, and hybrid 
CH3NH3PbI3. In addition to organic and hybrid materials, we are also interested in layered and/or 
nanostructured inorganic materials such as graphene, SiC, BN, and Cd (or Zn) chalcogenides of 
the 0D, 1D, and 2D. These materials are important for applications in electronic devices such as 
light-emitting diodes, photovoltaics, field effect transistors, magnetooptics, spintropics, etc. The 
calculations of electronic properties include crystal orbitals, band structures, density of states, 
charge carrier properties, intermolecular transfer integrals, and various physical properties such as 
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thermochromism, photochromism, solid-state UV-Vis, fundamental and optical band gaps, angle-
resolved photoelectron spectroscopy (ARPES) as a function of both k// and k, electron affinity, 
and ionization potential. We employ tight binding model, DFT, time-dependent DFT, quasiparticle 
GW approximation, and Bethe Salpeter Equation (BSE) to understand the electronic, optical, and 
magnetic properties. We are interested in charge and spin density wave phenomena. 

2. Unusual multicenter covalent pi-pi bonding interactions of long distance (~3Å) between organic 
pi-radicals or biradicaloids. Typical examples are phenalenyl and spiro-biphenalenyl derivatives, 
and TTF-TCNQ which are exploited as the building blocks. Some of these materials form organic 
conductors due to the electron delocalizations – thus giving organic metal without metal elements. 
Some others display magnetic properties due to the electron localizations. The conducting pathway 
along the pi-pi stacking and the magnetic exchanges between neighboring unpaired spins are 
deeply rooted in the novel multicenter covalent pi-pi bondings. Since chemical bonds usually go 
hand in hand with magnetism, we study the weak pi-pi bonding using magnetic properties 
measured by ESR, Faraday balance, or SQUID. Specifically, we conduct broken symmetry or spin-
polarized DFT calculations and then compare with the analysis of experimental data with different 
models such as the alternating chain models, the Bleaney-Bowers dimer model, and extended 
Bleaney-Bowers dimer models. The weak bonding interactions may render an alteration of optical, 
electric, or magnetic properties due to the change of external stimuli, and thus making these 
materials “smart”. 

3. Electrical energy storage with supercapacitors, Li-S batteries, and solid-state proton exchange 
electrolytes. This fits especially well the US DOE’s mission of discovering new materials for 
energy storage. For supercapacitors, we pay special attention to the electric double layer structure 
at the interface of porous carbon and various electrolytes (aqueous, organic, and ionic liquid). For 
Li-S batteries, we scrutinize the reaction mechanism on the S cathode without additive and with 
additive that serves as the catalyst to promote the dissolution of solid Li2S deposits. Molecular 
dynamics is instrumental in clarifying the reaction mechanism of the electrochemical reaction at 
the interface. Additionally, we perform rational design of solid-state proton exchange electrolytes 
and are also testing these materials for Li+ conduction. 
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26. J. Zhou, B. G. Sumpter, P. R. C. Kent, J. Huang, “A Novel and Functional Single-Layer Sheet of 
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37. A. Lopez-Bezanilla, J. Huang, H. Terrones, B. G. Sumpter, “Structure and Electronic Properties of 
Edge-Functionalized Armchair Boron Nitride Nanoribbons,” J. Phys. Chem. C 116, 15675-15681 
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Semiconductor Bis[1,2,5]thiadiazolo-p-quinobis(1,3-dithiole), BTQBT, and its Derivatives,” J. 
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68. J. Huang, Z. Zhou, W. Hu, F. Yao, D. Song, “Short Communication – Hydrogen Diffusion Studies 
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69. J. Huang, Z. Zhou, F. Yao, Y. Zhang, “Diffusion of Hydrogen in Hydrogen Storage Alloys,” 
Gaojishu Tongxun (Chinese High Technology Letters), 4, 34-37 (1994) (in Chinese). 

70. J. Huang, Z. Zhou, F. Yao, G. Yang, “Diffusion of Hydrogen in Metals and Alloys,” Dianchi 
(Battery Bimonthly), 24, 69-73 (1994) (in Chinese). 

71. X. Feng, R. Chen, J. Huang, Z. Zhang, “Synthesis of 2-Aroylamino-5-Benzyl-1,3,4-Thiadiazoles 
and Studies on their Reactions with Benzaldehyde,” Gaodeng Xuexiao Huaxue Xuebao (Chemical 
Journal of Chinese Universities), 14, 65-67 (1993) (in Chinese). 

 
Book Chapters 

72. Jia Zhou, Humberto Terrones, Sean C. Smith, Bobby G. Sumpter, Jingsong Huang, “Two-
Dimensional Layered Materials of ZnX and CdX (X = S, Se, Te),” in “Beyond Graphene, New 
Layered Nanomaterials: Theory, Experiment and Applications”, Editors: Mauricio Terrones, 
Florentino Lopez-Urias, Humberto Terrones; Wiley-VCH, 2016 – Invited contribution. 

73. J. Huang, R. Qiao, G. Feng, V. Meunier, B. G. Sumpter, “Modern Theories of Carbon-Based 
Electrochemical Capacitors,” in “Supercapacitors: Materials, Systems, and Applications,” Editors: 
François Béguin and Elzbieta Frackowiak; Wiley-VCH: 2013 – Invited contribution. 

74. J. Huang, J. Jakowski, A. Beste, J. Younker, A. Vazquez-Mayagoitia, E. Cruz-Silva, M. Fuentes-
Cabrera, A. Lopez-Bezanilla, V. Meunier, B. G. Sumpter, “Advancing Understanding and Design 
of Functional Materials through Theoretical and Computational Chemical Physics,” in “Practical 
Aspects of Computational Chemistry II: An Overview of The Last Two Decades and Current 
Trends,” Editors: Jerzy Leszczynski, Manoj. K. Shukla, Helene de Rode; Springer: 2012 – Invited 
contribution. 

75. J. Huang, B. G. Sumpter, V. Meunier, “A Universal Model for Nanoporous Carbon 
Supercapacitors,” in “Mesoporous materials,” Editor: Lynn T. Burness; Nova Science: 2009 – 
Invited contribution. 

 
Conference Proceedings 

76. A. Lopez-Bezanilla, J. Huang, H. Terrones, B. G. Sumpter, “Electronic Structure Calculations on 
Edge-Functionalized Armchair Boron Nitride Nanoribbons,” DOE’s Science Discovery through 
Advanced Computing (SciDAC), published online (2011). 

77. V. Meunier, J. Huang, G. Feng, R. Qiao, B. G. Sumpter, “Modern Theories of Carbon-Based 
Electrochemical Capacitors: A Short Review,” ASME International Mechanical Engineering 
Congress & Exposition, Paper Number: IMECE2010-41003 (2010). 

78. G. Feng, R. Qiao, J. Huang, B. G. Sumpter, V. Meunier, “Computational Modeling of Carbon 
Nanostructures for Energy Storage Applications,” Proceeding of the 2010 10th IEEE Conference 
on Nanotechnology, NANO 2010, Article number 5698075, pp 100-104 (2010). 

79. J. Huang, B. G. Sumpter, V. Meunier, “Capacitor Models for Various Regimes, Carbons, and 
Electrolytes,” Proceedings of the 2009 Advanced Automotive Battery and Capacitor Conference 
(AABC-09), Long Beach, CA. (2009). 

 
Invited Talks 

1. Computational Modeling of Carbon-Based Supercapacitors, 47th Central Regional Meeting of 
ACS, Covington, KY, May 18-21 (2016). 

2. Capacitive Energy Storage Using Carbon Supercapacitors: from Modeling to Device, 
Nanostructured Materials for Lithium Ion Batteries and for Supercapacitors, 2013 TMS Annual 
Meeting & Exhibition, San Antonio, TX, March (2013). 

3. Modeling Capacitive Energy Storage in Carbon Nanosystems, Theory and Simulation of Nano 
Scale Materials, CINT, Sandia National Laboratory, Albuquerque, New Mexico, October (2010). 

4. Capacitor models for various regimes, carbons, and electrolytes, The 9th International Advanced 
Automotive Battery & EC Capacitor Conference, Long Beach, CA, June (2009). 

 
Workshop/Conference Organization and Session Chair 

1. Panel discussion, The 9th Advanced Automotive Battery & EC Capacitor Conference (AABC-09), 
Long Beach, CA, June (2009). 
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2. Session chair, The International Conference on Theory and Application of Computational 
Chemistry, Shanghai, China, September (2008). 

 
Collaborations over Last 5 Years 
Prof. John E. Anthony, University of Kentucky; Dr. Shih-Hung Chou, 3M Company; Prof. Pravas Deria, 
Southern Illinois University-Carbondale; Prof. Jian He, Clemson University; Prof. Miklos Kertsz, 
Georgetown University; Prof. Zhi-Ru Li, Jili University, China; Prof. Vincent Meunier, Rensselaer 
Polytechnic Institute; Dr. Adam Miller, 3M Company; Prof. Humberto Terrones, Rensselaer Polytechnic 
Institute; Prof. Yong-Hui Tian, Sichuan University, China; Prof. Terry M. Tritt, Clemson University; Prof. 
Rui Qiao, Virginia Tech; Dr. Yun Wang, Griffith University, Australia; Prof. Hui Zhao, University of 
Nevada 
 
Graduate and Postdoctoral Advisors 
Prof. Miklos Kertesz (Georgetown University), Dr. Vincent Meunier and Dr. Bobby G. Sumpter (ORNL) 
 
Postdoctoral Scholar Mentored 
Dr. Jia Zhou (then faculty at Harbin Institute of Technology) 
 
Graduate Students Mentored 
Lili Qiu (Georgetown University) 
Chongze Hu (University of Minnesota Twin Cities) 
 
High School Student Mentored 
Peter Ni (Montgometry High School, Skillman, NJ) 


