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Biographical Sketch 

 

Professor Tao Xu 

Department of Chemistry and Biochemistry, Northern Illinois University, DeKalb, IL 60115 

Tel:  (815)753-6357; Fax: (815) 753-4802; E-mail: txu@niu.edu;  

Xu Group Page 

Xu Google Scholar Site  

 

Professional Preparation 

Bachelor Degree, East China University of Science and Technology, Shanghai, China    1995 

Ph.D.  Department of Chemistry, The University of Alabama, Tuscaloosa, AL, USA          2003 

Post-doc, Department of Chemistry, Texas A&M University, USA                         2003-2004 

Post-doc, Materials Science Division, Argonne National Laboratory, USA         2004-2006 

 

Appointments 

August 2017-Present: Professor, Department of Chemistry & Biochemistry, Northern Illinois 

University, DeKalb, Illinois, USA 

August 2012-2017: Associate Professor, Department of Chemistry & Biochemistry, Northern 

Illinois University, DeKalb, Illinois, USA 

August 2006-August 2012: Assistant Professor, Department of Chemistry & Biochemistry, 

Northern Illinois University, DeKalb, Illinois, USA 

 

Research Synopsis 

Xu's research has been centered on fundamental study of electron-driven and photon-driven charge 

and mass transport at interfaces in energy systems. Through cohesive effort in design, synthesis, 

characterization, application and theory/modeling of novel materials, nanoscale structures and 

assembles, Xu group has been continuously making scientific and technological breakthroughs in 

energy and environmental fields ranging from solar energy conversion and utilization, electrical 

energy storage, chemical and electrochemical catalysis for carbon dioxide conversion, and gas 

sensors. Xu’s recent effort is in the forefront of hybrid perovskite materials exemplified by his 

pioneering work in mitigating the toxicity of perovskite solar cells, innovation of pseudohalides 

based perovskite materials, discovery of abnormal properties of perovskite materials under high-

pressure and so on. Xu is also spearheading electrocatalytic CO2 conversion using a unique single-

atom based process that can convert CO2 to ethanol with over 90% current efficiency and record-

low driving potential. Xu’s frontier work has received extensive attention globally as evidenced 

by numerous reports on his work by news media and federal agencies (NSF, Scientific American, 

ScienceDaily, PV Magazine  NREL, Argonne News, Advanced Photon Source,  University of 

Chicago, Popular Mechanics, Earth.com, News Break and many others). Xu has published nearly 

100 peer-reviewed papers and many of them are on prestigious top journals such as Nature, Nature 

Energy, Proceedings of National Academy of Science, Nature Sustainability, Journal of American 

Chemical Society, Advanced Materials, and Angewandte Chemie etc. Xu has so far been awarded 

for ~$3.8M extramural grants from National Science Foundation, Department of Energy, Argonne 

National Laboratory, American Chemical Society and industry partners. Xu has 17 patents and 

inventions and four of them are licensed. 

 

 

mailto:txu@niu.edu
http://www.niu.edu/xu
https://scholar.google.com/citations?user=QMnt5yAAAAAJ&hl=en
https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=300084
https://www.scientificamerican.com/article/lead-trapping-coating-could-make-cheaper-more-efficient-solar-cell-viable/
https://www.sciencedaily.com/releases/2020/02/200219154436.htm
https://www.pv-magazine.com/2020/02/20/preventing-lead-leakage-in-perovskite-cells/
https://www.nrel.gov/news/press/2020/researchers-improve-safety-lead-based-perovskite-solar-cells.html
https://www.anl.gov/article/turning-carbon-dioxide-into-liquid-fuel
https://www.aps.anl.gov/APS-Science-Highlight/2020-09-21/catalytic-magic
https://news.uchicago.edu/story/new-catalyst-can-make-ethanol-out-carbon-dioxide
https://news.uchicago.edu/story/new-catalyst-can-make-ethanol-out-carbon-dioxide
https://www.popularmechanics.com/science/a33573417/carbon-dioxide-ethanol-catalyst/#:~:text=Researchers%20at%20Argonne%20National%20Laboratory,off%2Dpeak%20or%20renewable%20energy
https://www.earth.com/news/scientists-are-transforming-co2-into-liquid-fuel/
https://www.newsbreak.com/illinois/chicago/news/2051524683548/a-new-catalyst-can-make-ethanol-out-of-carbon-dioxide
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Awards and Honors 

1. R&D 100 Award for “Ultrafast and ultrasensitive hydrogen sensors based on self-assembly 

monolayer promoted 2-dimensional palladium nanoclusters”, October, 2006 

2. R&D Magazine Micro/Nano 25 Award, 2006 

3. NIU Outstanding Mentor Award, 2010 

4. National Science Foundation CAREER Award, 2012 

5. Honored International Chair Professorship, Taipei University of Technology 2015 

6. Northern Illinois University Excellence in Innovation Award recipient, 2016 

7.   Best Presentation Award in Energy and Fuel Session, 252nd American Chemical Society 

National Meeting in Philadelphia, PA August 2016  

8.   NIU Presidential Research Professorship starting from July, 2019 

9.  R&D 100 Award for “Versatile Method for Preparing Highly Effective Electro-catalyst for 

CO2 to Chemical Conversion”, Sept, 2020 

10. Highlighted as Researchers to Know 2020 by Illinois Science and Technology Coalition, 

2020. 

11. National Science Foundation Special Creativity Award, 2022 

12. Highlighted as Innovator to Know 2023 by Illinois Innovation Network, 2023. 

 

Memberships 

Member of American Chemical Society, Member of Materials Research Society 

 

PhD graduates under my advisory and post-graduate career paths 

 Chi-kai Lin, Ph.D. (2007–2011), Post-doc at Argonne National Laboratory, he is now a 

Advanced Material Scientist at Apple Inc.  (A Fortune #1 company) 

 Zhenzhen Yang, Ph.D. (2007–2011), Post-doc at Argonne National Laboratory, now an 

Assistant Chemist at Chemical Sciences and Engineering, Argonne National Laboratory.   

 Xiaoqiao Zeng, Ph.D. (2008–2012, co-advised by Zhili Xiao), Post-doc at Argonne National 

Laboratory, then a term Chemist at Chemical Science and Engineering Division of Argonne 

National Laboratory. 

 Lauren Grabstanowicz, Ph.D. (2010–2014), Research Scientist and now a project manager at 

Alcoa Inc. (A Fortune 125 company). 

 Heather Barkholtz, Ph.D. (2012–2016), Post-doc at Sandia National Laboratory, worked as a 

Chemical Test Section Chief at the Wisconsin Department of Transportation, and now an 

assistant professor at University of Wisconsin Madison with a joint appointment between the 

Wisconsin State Laboratory of Hygiene and the UW's School of Pharmacy. 

 Qinglong Jiang, Ph.D. (2012–2015), Post-doc at National Magnetic Field Laboratory and 

Florida State University, now an Assistant Professor at Department of Chemistry and Physics, 

University of Arkansas at Pine Bluff. 

 Jue Gong, Ph.D. (2014-2018), post-doc at Brown University, now an Associate Professor at 

University of Electronic Technology, China. 

 Dominic Rebolla, Ph.D (2014-2019), current under physical recovery 

https://niutoday.info/2012/02/22/chemistrys-tao-xu-receives-career-grant-worth-400k-from-national-science-foundation/
https://niutoday.info/2020/11/19/172905/
https://niutoday.info/2020/11/19/172905/
https://www.istcoalition.org/2020-researchers-to-know/
https://newsroom.niu.edu/chemistrys-tao-xu-recognized-with-rare-nsf-award-for-special-creativity/
https://doit.illinois.gov/initiatives/doit-steam/news-events/events/innovation-day.html
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 Dean Walters, Ph.D in 2019, now a senior Engineer at Argonne National Laboratory 

 Haiping Xu, Ph.D. (2015-2020), now a postdoc at Argonne National Laboratory in Apple 

Project. 

 Crysetal Ferels, Ph.D. (2016-2020, co-advised with Chong Zheng), now a postdoc at Argonne 

National Laboratory. 

 Erik Sarnello, Ph.D. (2017-2021, co-advised with Tao Li), now a postdoc at Argonne National 

Laboratory. 

 Xun Li, Ph.D. (2018-2022), now a Research Scientist at Applied Materials Inc, (A Fortune 156 

company), Santa Clara, California. 

 

Publications on Peer-Reviewed Journals (H-index=44, i10 index=81, total citation>7800) 

Xu Google Scholar Site  

 

98.  Li, M. Park, S. Y.; Wang, J.; Zheng, D.; Wostoupal, O. S.; Xiao, X.; Yang, Z.; Li, X.; Diroll, 

B. T.; Marks, T. J.; Zhu, K.; Xu, T. Nickel-Doped Graphite and Fusible Alloy Bilayer Back 

Electrode for Vacuum-Free Perovskite Solar Cells. ACS Energy Letters, 2023, 8, 2940-2945. 

 

97.  Tong, J.; Li, X.; Wang, J.; He, H.; Xu, T.; Zhu, K.  Bioinspired stability enhancement in 

deuterium-substituted organic–inorganic hybrid perovskite solar cells, PNAS Nexus, 2023, 

2(5), pgad160. 

 

96.  Olusola John Dahunsi, O. J.; Li, B.; Gao, S.; Lu, K.; Xia, F.; Xu, T.; Cheng, Y. One-Step 

Synthesis of Na–Sn Alloy with Internal 3D Na15Sn4 Support for Fast and Stable Na Metal 

Batteries, ACS Appl. Energy Mater. 2022, 5, 20–26. 

 

95.  Li, X.; Zhang, F.; Wang, J.; Tong, J.; Xu, T.; Zhu, K.; On-device lead-absorbing tapes for 

sustainable perovskite solar cells, Nature Sustainability, 2021, 4, 1038–1041. Highlighted 

by NIU, NREL, PV-Magazine, World Industrial Reporter, Perovskite Info., Solar Press 

 

94.  Gao, S.; Li, B.; Lu, K.; Alabidun, S.; Xia, F.; Nickel, C.; Xu, T.; Cheng, Y.; Modulating 

MnO2 Interface with Flexible and Self-Adhering Alkylphosphonic Layers for High-

Performance Zn-MnO2 Batteries, ACS Appl. Mater. Interfaces 2021, 13, 23724–23731. 

 

93.  Gong, J.; Li, X.; Guo, P.; Marks, T. J.; Schaller, R. D.; Xu, T.; Suppressed Oxidation and 

Photodarkening of Hybrid Tin Iodide Perovskite Achieved with Reductive Organic Small 

Molecule, ACS Appl. Energy Mater. 2021, 4, 4704–4710. 

 

92.  Xu, H.; Rebollar, D.; He, H.; Chong, L.; Liu, Y.; Liu, C.; Sun, C.-J.; Li, T.; Muntean, J. V.; 

Winans, R. E.; Liu, D.-J.; Xu, T.; Highly selective electrocatalytic CO2 reduction to ethanol 

by metallic clusters dynamically formed from atomically-dispersed copper, Nature Energy, 

2020, 5, 623-632. Highlighted by Argonne News, Popular Mechanics, Science Daily, 

University of Chicago, Earth.com, News Break  

  

https://scholar.google.com/citations?user=QMnt5yAAAAAJ&hl=en
https://faculty.niu.edu/xu/index.shtml
https://faculty.niu.edu/xu/index.shtml
https://doi.org/10.1093/pnasnexus/pgad160
https://doi.org/10.1093/pnasnexus/pgad160
https://www.nature.com/articles/s41893-021-00789-1
https://www.nature.com/articles/s41893-021-00789-1
https://newsroom.niu.edu/2021/11/02/scientists-develop-lead-absorbing-tape-to-boost-viability-of-rising-star-in-solar-power-industry/
https://www.nrel.gov/news/program/2021/researchers-discover-another-way-to-sequester-lead-in-perovskite-solar-cells.html
https://www.pv-magazine.com/2021/11/04/lead-absorbing-encapsulant-for-perovskite-solar-cells/
https://worldindustrialreporter.com/sequestering-lead-in-perovskite-solar-cells/
https://www.perovskite-info.com/researchers-develop-lead-absorbing-tapes-sustainable-perovskite-solar-cells
https://solarpress.top/scientists-develop-lead-absorbing-tape-to-boost-viability-of-rising-star-in-solar-power-industry/
https://pubs.acs.org/doi/abs/10.1021/acsami.1c04097
https://pubs.acs.org/doi/abs/10.1021/acsami.1c04097
https://pubs.acs.org/doi/abs/10.1021/acsami.1c04097
https://www.nature.com/articles/s41560-020-0666-x
https://www.nature.com/articles/s41560-020-0666-x
https://www.anl.gov/article/turning-carbon-dioxide-into-liquid-fuel
https://www.popularmechanics.com/science/a33573417/carbon-dioxide-ethanol-catalyst/#:~:text=Researchers%20at%20Argonne%20National%20Laboratory,off%2Dpeak%20or%20renewable%20energy.
https://www.sciencedaily.com/releases/2020/08/200805160947.htm
https://news.uchicago.edu/story/new-catalyst-can-make-ethanol-out-carbon-dioxide
https://www.earth.com/news/scientists-are-transforming-co2-into-liquid-fuel/
https://www.newsbreak.com/illinois/chicago/news/2051524683548/a-new-catalyst-can-make-ethanol-out-of-carbon-dioxide
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91.  Duvvuru (a1), M. K.; Wu, L.; Lin, N. S.; Xu, T.; Vahabzadeh S.; Surface treatment of 

titanium by anodization and iron deposition: mechanical and biological properties, J. Mater. 

Res. 2020, 35, 1290-1297. 

 

90.  Sarnello, E.; Liu, Y.; Palen, B.; Sun, E.; Zuo, X.; Xu, T.; Tao Li. T. Synthesis and 

Characterization of Bio-active GFP-P4VP Core-Shell Nanoparticles. Catalysts, 2020, 10, 

627. 

 

89.  Lu, K.; Xu, H.; He, H.; Gao, S.; Li, X.; Zheng, C. Xu, T.; Cheng, Y.; Modulating reactivity 

and stability of metallic lithium via atomic doping, J. Mater. Chem. A, 2020, 8, 10363-10369. 

 

88.  Guo, P.; Xia, Y.; Gong, J.; Cao, D. H.; Li, X.; Zhang, Q.; Stoumpos, C. C.; Kirschner, M. S.; 

Wen, H.; Prakapenka, V. B.; Ketterson, J. B.; Martinson, A. B. F.; Xu, T.; Kanatzidis, M. 

G.; Chan, M. K. Y.; Schaller, R. D.; Direct Observation of Bandgap Oscillations Induced by 

Optical Phonons in Hybrid Lead Iodide Perovskites. Adv. Funct. Mater. 2020, 30, 1907982. 

 

87.  Perugupalli, D. H.; Xu, T.; Cho, K. T. Activation of Carbon Porous Paper for Alkaline 

Alcoholic Fuel Cells, Energies 2019, 12, 3207. 

 

86.  Li, X.; Zhang, F.; He, H.; Berry, J. J.; Zhu, K.; Xu, T. On-device lead sequestration for 

perovskite solar cells, Nature, 2020, 578, 555–558. Highlighted by NSF, Scientific 

American, ScienceDaily, Yahoo Finance, PV Magazine and our collaborators at NREL. 

 

85.  Gong, J.; Li, X.; Guo, P.; Zhang, I.; Huang, W.; Lu, K.; Cheng, Y.; Schaller, R.D.; Marks, 

T.J.; Xu, T. Energy-distinguishable bipolar UV photoelectron injection from LiCl-promoted 

FAPbCL3 perovskite nanorods, J. Mater. Chem. A, 2019, 7, 13043-13049. Highlighted as 

back cover page article. 

 

84.  Guo, P.; Arun Mannodi-Kanakkithodi, Arun; Gong, J.; Xia, Y.; Stoumpos, C. C.; Cao, D. 

H.; Diroll, B. T.; Ketterson, J. B.; Wiederrecht, G. P.; Xu, T.; Chan, M. K. Y.; Kanatzidis, 

M. G.; Schaller, R. D.; Phonon-pump electronic-probe study of methylammonium lead 

iodide reveals electronically decoupled organic and inorganic sublattices, Nature 

Communications, 2019, 10, 482. 

 

83.  Sheng, X.; Xu, T.; Feng, X.; Rational Design of Photoelectrodes with Rapid Charge 

Transport for Photoelectrochemical Applications, Advanced Materials, 2019, 31, 1805132. 

 

82.  Liu, J.; Yin J.; Feng, B.; Xu, T.; Wang, F.; Enhanced Electrocatalytic Activity and Stability 

toward the Oxygen Reduction Reaction with Unprotected Pt Nanoclusters, Nanomaterials, 

2018, 8, 955. 

 

81.  Guo, P.; Huang, W.; Stoumpos, C. C.; Mao, L.; Gong, J.; Zeng, L.; Diroll, B. T.; Xia, Y.; Ma, 

X.; Gosztola, D. J.; Xu, T.; Ketterson, J. B.; Bedzyk, M. J.; Facchetti, A.; Marks, T. J.; 

Kanatzidis, M. G.; Schaller, R. D. Hyperbolic dispersion arising from anisotropic excitons in 

two-dimensional perovskites. Phys. Rev. Lett., 2018, 121, 127401.  

 

https://www.mdpi.com/1996-1073/12/17/3207
https://www.mdpi.com/1996-1073/12/17/3207
https://www.nature.com/articles/s41586-020-2001-x
https://www.nature.com/articles/s41586-020-2001-x
https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=300084
https://www.scientificamerican.com/article/lead-trapping-coating-could-make-cheaper-more-efficient-solar-cell-viable/
https://www.scientificamerican.com/article/lead-trapping-coating-could-make-cheaper-more-efficient-solar-cell-viable/
https://www.sciencedaily.com/releases/2020/02/200219154436.htm
https://finance.yahoo.com/news/researchers-improve-safety-lead-based-171458769.html
https://www.pv-magazine.com/2020/02/20/preventing-lead-leakage-in-perovskite-cells/
https://www.nrel.gov/news/press/2020/researchers-improve-safety-lead-based-perovskite-solar-cells.html
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80.  Liu, G.; Gong, J.; Kong, L.; Schaller, R. D.; Hu, Q.; Liu, Z.; Yan, S.; Yang, W.; Stoumpos, C. 

C.; Kanatzidis, M. G.; Mao, H.‐k.; Xu, T.* Isothermal Pressure‐led Metastable States in 

2D Hybrid Perovskites and Enduring Bandgap Narrowing. Proc. Natl. Acad. Sci. U.S.A., 

2018, 115, 8076-8081.  

 

79.  Gong, J.; Yang, M.; Rebollar, D.; Rucinski, J.; Liveris, Z.; Zhu, K.; Xu, T.* Divalent Anionic 

Doping in Perovskite Solar Cells for Enhanced Chemical Stability. Adv. Mater. 2018, 30, 

1800973.  

78. Guo, P.; Gong, J.; Sadasivam, S.; Xia, Y.; Song, T.‐B.; Diroll, B. T.; Stoumpos, C. C.; 

Ketterson, J. B.; Kanatzidis, M. G.; Chan, M. K. Y.; Darancet, P.; Xu, T.; Schaller, R. D. 

Slow thermal equilibration in hybrid organic–inorganic perovskites revealed by transient 

mid‐infrared spectroscopy. Nature Communications, 2018, 9, 2792.  

77. Zhao, H.; Li, Y.; Zhang, B.; Xu, T.; Wang, C. PtIx/[(CH3)2NH2]3[BiI6] as a well-dispersed 

photocatalyst for hydrogen production in hydroiodic acid. Nano Energy, 2018, 50, 665–674.  

76. Gong, J.; Guo, P.; Benjamin, S. E.; Van Patten, P. G.; Schaller, R. D.; Xu, T. Cation 

engineering on lead iodide perovskites for stable and high-performance photovoltaic 

applications. J. Energy Chem. 2018, 27, 1017-1039.  

75.  Chen, L.; Cui, J.; Sheng, X.; Xie, T.; Xu, T.; Feng, X., High-Performance Photoelectronic 

Sensor Using Mesostructured ZnO Nanowires, ACS Sensors, 2017, 2, 1567–1572. 

74.  Li, K.; Liu, J.; Sheng, X.; Chen, L.; Xu, T.; Zhu, K.; Feng, X. 100-Fold Enhancement of 

Charge Transport in Uniaxially Oriented Mesoporous Anatase TiO2 Films, Chemistry-A 

European Journal, 2018, 24, 89. 

73. Hailili, R.; Wang, Z.‐Q.; Xu, M.; Wang, Y.; Gong, X.‐Q.; Xu, T.; Wang, C. Layered 

nanostructured ferroelectric perovskite Bi5FeTi3O15 for visible light photodegradation of 

antibiotics, J. Mater. Chem. A, 2017, 5, 21275-21290 

72.  Guo, P.; Xia, Y.; Gong, J.; Stoumpos, C. C.; McCall, K. M.; Alexander, G. C. B.; Ma, Z.; 

Zhou, H.; Gosztola, D. J.; Ketterson, J. B.; Kanatzidis, M. G.; Xu, T.; Chan, M. K. Y.; Schaller, 

R. D. Polar Fluctuations in Metal Halide Perovskites Uncovered by Acoustic Phonon 

Anomalies, ACS Energy Lett., 2017, 2, 2463–2469 

71.  Deng, C.; Lau; M. L. Barkholtz; H. M.; Xu, H.; Parrish R.; Xu, M.; Xu, T.; Liu, Y.; Wang, 

H.; Connell, J. G.; Smitha, K. A.; Xiong, H. Amorphous boron nanorod as an anode material 

for lithium-ion batteries at room temperature, Nanoscale, 2017, 9, 10757-10763. 

70.  Smith, K. A.; Savva, A. I.; Deng, C.; Wharry, J. P.; Hwang, S.; Su, D.; Wang, Y.; Gong, J.; 

Xu, T.; Buttf, D. P.; Xiong, H. Effects of proton irradiation on structural and electrochemical 

charge storage properties of TiO2 nanotube electrodes for lithium‐ion batteries, J. Mater. 

Chem. A, 2017, 5, 11815-11824. 
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69.  Hailili, R.; Dong, G.; Ma, Y.; Jin, S.; Wang, C.; Xu, T. Layered Perovskite Pb2Bi4Ti5O18 for 

Excellent Visible Light-Driven Photocatalytic NO Removal, Ind. Eng. Chem. Res., 2017, 56, 

2908–2916. 

68. Liu, G.; Kong, L.; Gong, J.; Yang, W.; Mao, H.-K.; Hu, Q.; Liu, Z.; Schaller, R. D.; Zhang, 

D.; Xu, T. Pressure-Induced Bandgap Optimization in Lead-Based Perovskites with 

Prolonged Carrier Lifetime and Ambient Retainability, Adv. Func. Mater. 2017, 27, 1604208 

(8 pages). Highlighted on Advanced Science News  

67. Kong, L.; Liu, G.; Gong, J.; Hu, Q.; Schaller, R. D.; Dera, P.; Zhang, D.; Liu, Z.; Yang, W.; 

Zhu, K.; Tang, Y.; Wang, C.; Wei, S.‐H.; Xu, T.; Mao, H.‐K. Simultaneous band‐gap 

narrowing and carrier–lifetime prolongation of organic–inorganic trihalide perovskites, Proc. 

Natl. Acad. Sci. 2016, 113, 8910-8915  

66. Gong, J.; Yang, M.; Ma, X.; Schaller, R. D.; Liu, G.; Kong, L.; Yang, Y.; Beard, M. C.; Lesslie, 

M.; Dai, Y.; Huang, B.; Zhu, K.; Xu, T. Electron–Rotor Interaction in Organic–Inorganic Lead 

Iodide Perovskites Discovered by Isotope Effect, J. Phys. Chem. Lett. 2016, 7, 2879–2887. 

65. Barkholtz, B.; Gallagher, J.; Li, T.; Liu, Y.; Winans, R.; Miller, J.; Liu, D.-J.; Xu, T. Lithium 

Assisted "Dissolution-Alloying" Synthesis of Nanoalloys from Individual Bulk Metals", 2016, 

Chemistry of Materials, 2016, 28, 2267-2277. 

64.  Xin, X.; Xu, T.; Wang, L.; Chuanyi Wang, C.; Ti3
+-self doped brookite TiO2 single-crystalline 

nanosheets with high solar absorption and excellent photocatalytic CO2 reduction, Scientific 

Report, 2016, 6, Article number: 23684. 

63.   Jiang, Q.; Xu, T. Organic–Inorganic Hybrid Perovskite Materials for “Nova Star” Solar 

Cells: State of Technology and Outstanding Challenges, Comments on Inorganic 

Chemistry, 2016, 36, 200-214. 

62.  Jiang, Q.; Yeh, Y.‐P.; Lu, N.; Kuo, H.-W.;Lesslie, M.; Xu, T.  The influence of fluoroalkyl 

chains in redox electrolytes for energy conversion, Journal of Renewable and Sustainable 

Energy, 2016, 8, 013701 

61.  Sheng, X.; Chen, L.; Xu, T.; Zhu, K.; Feng, X., Understanding and removing surface states 

limiting charge transport in TiO2 nanowire arrays for enhanced optoelectronic device 

performance, Chemical Science 2016, 7, 1910-1913 

60.  Liu, G.; Kong, L.; Yan, J.; Liu, Z.; Zhang, H.; Liu, P.; Xu, T.; Mao, H.-K.; Chen, B.; 

Nanocrystals in Compression: Unexpected Structural Phase Transition and Amorphization 

due to Surface Impurities, Nanoscale, 2016, 8, 11803–11809 

59.   Barkholtz, H. M.; Chong, L.; Kaiser, Z. B.; Xu, T.; Liu, D. J. Highly Active Non-PGM 

Catalysts Prepared from Metal Organic Frameworks, Catalysis, 2015, 5, 955–965 

58. Xie, Y.; Shao, F.; Wang, Y.; Xu, T.; Wang, D.; Huang, F. Enhanced Performance of Perovskite 

CH3NH3PbI3 Solar Cell by Using CH3NH3I as Additive in Sequential Deposition, ACS Applied 

Materials and Interfaces, 2015, 7, 12937–12942. 

 

http://www.advancedsciencenews.com/perovskites-under-pressure/


 

7 
 

57. Jiang, Q.; Rebollar, D.; Gong, J.; Piacentino, E. L.; Zheng, C.; Xu, T. Pseudohalide-Induced 

Moisture Tolerance in Perovskite CH3NH3Pb(SCN)2I Thin Films. Agnew. Chem. Int. Ed., 

2015, 54, 7617-7620. (Editorially highlighted as Very Important Paper (VIP)). 

 

56. Xin, X.; Xu, T.; Yin, J.; Wang, L.; Wang, C. Management on location and concentration of 

Ti3+ in anatase TiO2 for defects-induced visible-light photocatalysis, Applied Catalysis B: 

Environmental, 2015, 176–177, 354–362. 

 

55. Yang, H.; Shen, H.; Xu, T.; Karamanis, D. Progress in Photovoltaic Devices and 

Systems, International Journal of Photoenergy, 2015, Article ID 926063. 

 

54. Agusdinata, D.B.; Amouie, M.; Xu, T. Diffusion dynamics and concentration of toxic materials 

from quantum dots-based nanotechnologies: an agent-based modeling simulation 

framework, J. Nanoparticle Research, 2015, 17:26. 

 

53. Liu, X.; Zhao, W.; Cui, H.; Xie, Y.; Wang, Y.; Xu, T.; Huang, F. Organic-inorganic Halide 

Perovskite Based Solar Cells - Revolutionary Progress in Photovoltaics, Inorganic Chemistry 

Frontiers, 2015, 2, 315-335. Highlighted as Top Ten Most-read Inorganic Chemistry Frontiers 

Article 

 

52. Jiang, Q.; Xia, S.; Shi, B.; Feng, X.; Xu, T. Nickel-Cathoded Perovskite Solar Cells, J. Phys. 

Chem. C., 2014, 118, 25878–25883. (Highlighted by Solar Novus, Gigaom, and Yahoo 

Finance.) 

 

51. Jiang, Q.; Sheng X.; Li, Y.; Feng, X.; Xu, T. Rutile TiO2 Nanowires Perovskite Solar Cells, 

Chem. Commun., 2014, 50, 14720-14723. (Highlighted as Inside Front Cover Page) 

 

50. Liu, F.; Zhu, K.; Li, T.; Xu, T. Drift Transport in Al2O3-sheathed 3-D Transparent Conducting 

Oxide Photoanodes Observed in Liquid Electrolyte-based Dye-sensitized Solar Cells. J. Phys. 

Chem. C 2014, 118, 9951-9957. 

  

49. Zu, B.; Lu, B.; Yang, Z.; Guo, Y.; Dou, X.; Xu, T. Gas Adsorption Thermodynamics Deduced 

from the Electrical Responses in Gas-Gated Field-Effect Nanosensors, J. Phys. Chem. C, 

2014, 118, 14704-14710. 

 

48. He, H.; Jiao, Y.; Li, Y.; Zhang, Y.; Qiu, H.; Xu, J.; Xu, T.; Wang, C. Size controllable synthesis 

of single-crystal ferroelectric Bi4Ti3O12 nanosheet dominated with {0 0 1} facets toward 

enhanced visible-light-driven photocatalytic activities. Applied Catalysis B: Environmental 

2014, 156-157, 35-43. 

 

47. Zu, B.; Lu, B.; Guo, Y.; Xu, T.; Dou, X. Simple Metal/SiO2/Si Planar Photodetector Utilizing 

Leakage Current Flows through SiO2 Layer, J. Mater. Chem. C., 2014, 2, 2045-2050. 

 

46. Zhao, D.; Shui, J.-L.; Grabstanowicz, L. R.; Chen, C.; Commet, S. M.; Xu, T.; Lu, J.; Liu, D. 

J. Highly Efficient Non-Precious Metal Electrocatalysts Prepared from One-Pot Synthesized 

Zeolitic Imidazolate Frameworks, Adv. Mater. 2014, 26, 1093-1097.  

 

http://www.solarnovus.com/cheaper-perovskite-solar-cells-with-nickel-cathode_N8376.html
https://gigaom.com/2014/11/28/super-efficient-perovskites-are-dazzling-solar-cell-researchers/
http://finance.yahoo.com/news/super-efficient-perovskites-dazzling-solar-212414295.html
http://finance.yahoo.com/news/super-efficient-perovskites-dazzling-solar-212414295.html
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45.Jiang, Q.; Liu, F.-Q.; Li, T.; Xu, T. Fast and Low Voltage-driven Solid-state Electrochromics 

Using 3-D Conductive FTO Nanobeads Electrodes, J. Mater. Chem. C 2014, 2, 618-621. 

 

44.Yang, Z.; Guo, L.; Zu, B.; Guo, Y.; Xu, T.; Dou, X. CdS/ZnO Core/Shell Nanowire-Built Films 

for Enhanced Photodetecting and Optoelectronic Gas-Sensing Applications, Advanced Optical 

Materials, 2014, 2, 738-745. 

 

42. Liu, X.; Xu, H.; Grabstanowicz, L.R.; Gao, S.; Lou, Z., Wang, W.; Huang, B.; Dai, Y.; Xu, T., 

Ti3+ Self-doped TiO2-x Anatase Nanoparticles via Oxidation of TiH2 in H2O2, Catalyst Today, 

2014, 225, 80-89. 

 

41.Yang, C.; Wang, Z.; Lin, T.; Yin, H.; Lü, X.; Wan,D.; Xu, T.; Zheng, C.; Lin, J.; Huang, F.; 

Xie, X.; Jiang, M. Core-Shell Nanostructured “Black” Rutile Titania as Excellent Catalyst for 

Hydrogen Production Enhanced by Sulfur Doping, J. Am. Chem. Soc. 2013, 135, 17831–

17838. 

 

40. Yin, H.; Lin, T.; Yang, C.; Wang, Z.; Zhu, G.; Xu, T.; Xie, X.; Huang, F.; Jiang, M. Gray TiO2 

Nanowires Synthesized by Aluminum-Mediated Reduction and Their Excellent Photocatalytic 

Activity for Water Cleaning, Chem. Eur. J.  2013, 19, 13313 – 13316. 

 

39. Yuan, S.; Shui, J.-L.; Grabstanowicz, L. R.; Chen, C.; Commet, S.; Reprogle, B.; Xu, T.; Yu, 

L.; Liu, D.-J. A Highly Active and Support-Free Oxygen Reduction Catalyst Prepared from 

Ultrahigh-Surface-Area Porours Polyporphyrin, Angew. Chem. Int. Ed. 2013, 52, 8349-8353. 

 

38. Liu, F.; Wu, H.; Li, T.; Grabstanowicz, L. R.; Amine, K.; Xu, T.* “Three-Dimensional 

Conducting Oxides Nanoarchitectures: Morphology-Controllable Synthesis, Characterization, 

and Applications in Lithium-Ion Batteries”, Nanoscale, 2013, 5, 6422-6429. 

 

37. Grabstanowicz, L. R.; Gao, S; Li, T.; Rickard, R. M.; Rajh, T.; Liu, D.-J.; Xu, T.* Facile 

Oxidative Conversion of TiH2 to High Concentration Ti3+-Self-Doped Rutile TiO2 with 

Visible-Light Photoactivity, Inorg. Chem., 2013, 52, 3884-3890. 

 

36. Gao, S.; Liu, X.; Xu, T.; Ma, X.; Shen, Z.; Wu, A.; Zhu, Y.; Hosmane, N.S. “Synthesis and 

characterization of Fe10BO3/Fe3O4/SiO2 and GdFeO3/Fe3O4/SiO2: Nanocomposites of 

Biofunctional Materials”, ChemistryOpen, 2013, 00, 1-5  

 

35. Zhang, J.; Liu, X.; Gao, S.; Huang, B.; Dai, Y.; Xu, Y.; Grabstanowicz, L. R.; Xu, T. From 

AgI/TiO2 to Ag/TiO2: effects of the annealing temperature on the compositions, porous 

nanostructures, and visible-light photocatalytic properties, Ceramics International, 2013, 39, 

1011-1019. 

 

34. Lin, C.-K.; Lin, Y.-G.; Wu, T.; Barkholtz, H. M.; Lin, Q.; Wei, H.; Brewe, D. L.; Miller, J. T.; 

Liu, D.-J.; Ren, Y.; Ito, Y.; Xu, T. Direct Synthesis of Bimetallic Pd3Ag Nanoalloys from Bulk 

Pd3Ag Alloy, Inorg. Chem., 2012, 51, 13281–13288. 
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33.Yang, Z.; Gao, S.; Li, T.; Liu, F.; Ren, Y.; Xu, T. Enhanced Electron Extraction from Template-

Free 3-D Nanoparticulate Transparent Conducting Oxide (TCO) Electrodes for Dye-Sensitized 

Solar Cells, ACS Appl. Mater. & Interfaces, 2012, 4, 4419–4427. 

 

32. Lin, C.-K.; Zhao, D.; Gao, W.-Y.; Yang, Z.; Ye, J.; Xu, T.; Ge, Q.; Ma, S.; Liu, D.-J. Tunability 

of Band Gaps in Metal–Organic Frameworks, Inorg. Chem. 2012, 51, 9039–9044. 

 

31. Zeng, X. Q.; Wang, Y. L.; Xiao, Z. L.; Latimer, M. L.; Xu, T.; Kwok, W. K. Hydrogen 

responses of ultrathin Pd films and nanowire networks with a Ti buffer layer. J. Mater. Sci., 

2012, 47, 6647-6651.   

 

30. Luo, Q.; Zeng, X. Q.; Miszczak, M. E.; Xiao, Z. L.; Pearson, L.; Xu, T.; Kwok, W. K. Phase 

slippage driven dissipation and high field Little-Parks effect in superconducting, Phys. Rev. B 

2012, 85, 174513.  

 

29. Zhang, J.; Grabstanowicz, L. R.; Gao, S.; Hosmane, N. S.; Huang, B.; Dai, Y.; Liu, D.-J., Xu, 

T. Visible-Light Photocatalytic SiO2/TiO2-xCx/C Nanoporous Composites Using TiCl4 as 

Precursor for TiO2 and Polyhydroxyl Tannin as Carbon Source, Catalysis Science & 

Technology, 2012, 2, 390-399.  

 

28.Yang, Z.; Powers, K. C.; Liu, D.-J.; Ren, Y.; Xu, T. Solid Dye-Sensitized Solar Cells Prepared 

through a Counter Strategy for Filling of Solid Hole Transporter. J. Renewable Sustainable 

Energy, 2011, 3, 063101.  

 

27.Zeng, X.-Q.; Wang,Y.-L.; Deng, H.; Latimer, M. L.; Xiao, Z.-L., Pearson, J.; Xu, T.; Wang, 

H.-H.; Ulrich Welp; Crabtree, G. W.; Kwok, W. K. Networks of Ultrasmall Pd/Cr Nanowires 

as High Performance Hydrogen Sensors. ACS Nano, 2011, 5, 7443–7452. 

 

26. Chakrabarti, A.; Lu, J.; Skrabutenas, J. C.; Xu, T.; Xiao, Z.; Maguire, J. A.; Hosmane, N. S. 

Conversion of Carbon Dioxide to Few-layer Graphene, J. Mater. Chem., 2011, 21, 9491-9493. 

 

25. Yang, Z.; Gao, S.; Li, W.; Vlasko-Vlasov, V.; Welp, U.; K. W. Wai; Xu, T. Three-Dimensional 

Photonic Crystal Fluorinated Tin Oxide (FTO) Electrodes: Synthesis, Optic and Electrical 

Properties, ACS Appl. Mater. & Interfaces, 2011, 3, 1101-1108. 

 

24. Zeng, X. Q. Latimer, M. L.; Xiao, Z. L.; Panuganti, S.; Welp, U.; Kwok, W. K.; Xu, T. 

Hydrogen Gas Sensing with Networks of Ultrasmall Palladium Nanowires Formed on 

Filtration Membranes, Nano Letters, 2011, 11, 262–268. 

 

23. Yang, Z.; Xu, T.; Gao, S.; Welp, U.; Kwok, K. W. Enhanced Electron Collection in TiO2 

Nanoparticle-Based Dye-Sensitized Solar Cells by An Array of Metal Micropillars on A Planar 

Fluorinated Tin Oxide Anode. J. Phys. Chem. C 2010, 114, 19151-19156. 

 

22.  Xu, P.; Xu, T.; Lu, J.; Gao, S.; Hosmane, N. S.; Huang, B.; Dai, Y.; Wang, Y.; “Visible light-

driven photocatalytic S- and C- codoped meso/nanoporous TiO2”, Energy & Environ. Sci., 

2010, 3, 1128–1134. 
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21. Xu, P.; Lu, J.; Xu, T.; Gao, S.; Huang, B.; Dai, Y. "I2-Hydrosol-Seeded Growth of (I2)n-C-

Codoped Meso/Nanoporous TiO2 for Visible Light-Driven Photocatalysis"  J. Phys. Chem. C. 

2010, 114, 9510-9517.. 

 

20. Chakrabarti, A.; Xu, T.; Paulson, L. K.; Krise, K. J. Maguire, J. A.; Hosmane N. S. “Synthesis 

of Boron Nanorods by Smelting Non-toxic Boron Oxide in Liquid Lithium”, J. Nanomaterials, 

2010, vol. 2010, Article ID 589372. 

 

19. Xu, T.; Lin, C.; Wang, C.; Brewe, D.; Ito. Y.; Lu, J. "Synthesis of Supported Platinum 

Nanoparticles from Li-Pt Solid Solution", J. Am. Chem. Soc. 2010, 132, 2151-2153. 

 

18. Yang, Z.; Xu, T.; Ito. Y.; Welp, U.; Kwok, W. K. “Enhanced Electron Transport in Dye-

Sensitized Solar Cells Using Short ZnO Nanotips on A Rough Metal Anode”, J. Phys. Chem. 

C, 2009, 113, 20521–20526.  

 

17. Lin, C.; Xu, T.; Yu, J.; Ge, Q.; Xiao; Z.  “Hydrogen Spillover Enhanced Hydriding Kinetics 

of Palladium-Doped Lithium Nitride to Lithium Imide”, J. Phys. Chem. C, 2009, 113, 8513-

8517. 

 

16. Lin, C.; Yang, Z.; Xu, T.; Zhao, Y. “An in situ electric study on primary hydrogen spillover 

from nanocatalysts to amorphous carbon support”, Appl. Phys. Lett. 2008, 93, 233110. 

 

15. Kulchytskyy, I.; Kocanda, M. G.; Xu, T.; “Direct mass determination of hydrogen uptake using 

a quartz crystal microbalance”, Appl. Phys. Lett. 2007, 91, 113507. 

 

The following papers are published before joining in NIU 

14. Patel, U.; Xiao, Z. L.; Hua, J.; Xu, T.; Rosenmann, D.; Novosad, V.; Pearson, J.; Welp, U.; 

Kwok, W. K.; Crabtree, G. W. “Origin of the matching effect in a superconducting film with 

a hole array”, Phys. Rev. B 2007, 76, 020508. 

 

13. Xu, T.; Zach, M. P.; Xiao, Z. L.; Rosenmann, D.; Welp, U.; Kwok, W. K.; Crabtree, G. W. 

“Self-assembled monolayer enhanced hydrogen sensing with ultra-thin palladium films”, Appl. 

Phys. Lett.  2005, 86, 203104. 

 

12. Xu, T.; Metzger R. M. “Nanoditches Fabricated using a Carbon Nanotube as a Contact Mask”, 

Nano Lett. 2002, 2, 1061-1064. 

 

11. Xu, T.; Morris, T.; Szulczewski, G.; Amaresh, R.; Gao, Y.; Street, S. C.; Kispert L.; Metzger, 

R. M. A “Spectroscopic Study of Hexadecylquinolinium Tricyanoquinodimethanide as a 

Monolayer and in Bulk”, J. Phys. Chem. B, 2002, 106, 10374-10381. 

 

10. Xu, T.; Zangari, G.; Metzger, R. M. “Periodic Holes with 10 nm Diameter Produced by Grazing 

Ar+ Milling of the Barrier Layer in Hexagonally Ordered Nanoporous Alumina”, Nano Lett. 

2002, 2, 37-41. 
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9.  Xu, T.; Morris, T.; Szulczewski, G. J.; Metzger, R. M.; “Current-Voltage Characteristics of an 

LB Monolayer of di-Decylammonium Tricyanoquinodimethanide Measured between 

Macroscopic Gold Electrodes”, J. Mater. Chem. 2002, 12, 3167-3171. 

 

8.  Gao, Y.; Konovalova, T.; Xu, T.; Kispert, L. “Electron Transfer of Carotenoides imbedded in 

MCM-41 and Ti-MCM-41: EPR, ENDOR and UV/Vis studies”, J. Phys. Chem. B, 2002, 106, 

10808-10815. 

 

7.  Xu, T.; Peterson, I. R.; Lakshmikantham, M.; Metzger, R. M. “Rectification by a monolayer 

of Hexadecylquinolinium tricyanoquinodimethanide between gold electrodes” Angew. Chem. 

Int. Ed. 2001, 40, 1749-1752. 

 

6.  Metzger, R. M.; Xu, T.; Peterson, I. R. Electrical Rectification by A Monolayer of 

Hexadecylquinolinium Tricyanoquinodimethanide Measured between Macroscopic Gold 

Electrodes. J. Phys. Chem. B, 2001, 105, 7280-7290. 

 

5.  Metzger, R. M.; Konovalov, V.; Sun, M.; Xu, T.; Zangari, G.; Xu, B.; Benakli M.; Doyle, W. 

D. “Magnetic Nanowires in Hexagonally Ordered Pores of Alumina”, IEEE Trans. Magnetism, 

2000, 36(Part I), 30-35. 

 

4.  Su, J.; Xu, T.; Chen K.; Tian, H. “Excited State Properties of bis-1,8-Naphthalimides”, Dyes 

and Pigments, 2000, 44, 87-92. 

 

3.  Tian, H.; Xu, T.; Zhao, Y.; Chen, K. “Two-Path Photo-Induced Electron Transfer in 

Naphthalimide-Based Model Compound”, J. Chem. Soc., Perkin Trans. 1999, 2 (3), 545-549. 

 

2.  Xu, T.; Su, J.; Chen K.; Tian, H “Synthesis of bis and tris- 1,8-naphthalimides bridged by N-

N bond”, Heterocyclic Comm., 1999, 5, 31-36. 

 

1.  Su, J.; Xu, T.; Chen, K.; Tian, H. “Electroluminescence properties of twisted dyad 1,8-

naphthalic anhydride derivatives”, Syn. Metals, 1997, 91, 249-251. 

 

Book Chapters 

3. Jue Gong and Tao Xu: Chapter 4. Perovskite Materials in Biomedical Applications, 

https://www.springer.com/gp/book/9789811512667#aboutBook 

In the book of Revolution of Perovskite Synthesis, Properties and Applications Editors: Arul, 

Narayanasamy Sabari, Nithya, V.D. (Eds.) 

https://www.springer.com/gp/book/9789811512667#aboutBook 

 

2.  Guilian Zhu, Tao Xu, Fuqiang Huang, "The Black and White Issue of Nanotitania" Chapter 5, 

page 77-117, Feb. 2017, in the book of "Black TiO2 Nanomaterials for Energy Applications" 

Edited by: Xiaobo Chen (University of Missouri-Kansas City, USA), Yi Cui (Stanford), World 

Scientific Publishing Co Pte Ltd, ISBN: 978-1-78634-165-5. 

 

1. Tao Xu, “Nanoarchitectured Electrodes for Enhanced Electron Transport in Dye-Sensitized 

Solar Cells”, Chapter 7, page 271-298, “Energy Efficiency and Renewable Energy through 

Nanotechnology”, Ed. Z. Ling, Springer. ISBN: 978-0-85729-637-5. 

https://www.springer.com/gp/book/9789811512667#aboutBook
https://www.springer.com/gp/book/9789811512667#aboutBook
http://www.worldscientific.com/doi/pdf/10.1142/9781786341662_0005
http://www.springerlink.com/content/978-0-85729-638-2
http://www.springerlink.com/content/978-0-85729-638-2


 

12 
 

 

Patents and Inventions 

1. Xu, T.; Zach, M.P.; Xiao, Z. L. “Ultrafast and ultrasensitive hydrogen sensors based on 

self-assembly monolayer promoted 2-dimensional palladium nanoclusters” U.S Patent 

7171841 issued on Feb. 6, 2007. Licensed to Makel Engineering, Inc. (Chico, CA).  

2. Xu, T. “Highly Efficient Dye Sensitized Solar Cells using micro-textured electron 

collecting anode” U.S. Patent 9,129,751 B2, issued on September 8, 2015. owned by 

Northern Illinois University. 

3. Xu, T. Electrochromic Device Having Three-Dimensional Electrode, Patent publication # 

US 2015/0055206 A1. owned by Northern Illinois University. 

4. Xu, T. Perovskite Photovoltaic Device, Patent NO.: US10,586,659 B2, Date of Patent: 

Mar. 10, 2020, owned by Northern Illinois University. 

5. Xu, T. Perovskite Photovoltaic Device, Patent NO.: US11,232,914 B2, Date of Patent: Jan. 

25, 2022, owned by Northern Illinois University. 

6. Xu, T. Doped Perovskite having improved stability, and solar cells made thereof, Patent 

NO.: US 10,388,898 B2, Date of Patent: Aug. 20, 2019, owned by Northern Illinois 

University. 

7. “Highly efficient and durable on-device metal sequestering tapes for solar cells and 

modules”, PCT Application No.:  PCT/US22/73991, Inventors: Kai Zhu and Tao Xu, 

Owner, NREL and NIU,  Filed:     July 21, 2022. 

8. International PCT patent (series No. PCT/US2020/012712) titled “Sequestering 

compositions and materials cross-reference to related applications” was submitted via 

National Renewable Energy Lab (NREL) on Jan.8, 2020 as a follow-up  to the previous 

US patent submitted in 2019 related to the Nature paper. Inventor: Tao Xu and Kai Zhu. 

Ownership: National Renewable Energy Lab and Northern Illinois University. This 

international patent has been published on 12/03/2020, Publication No.: WO 2020/242539 

A1. https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2020242539&_cid=P11-

KLA27U-07725-1 

9. “Materials for stabilizing semiconductors and methods of making the same” published by 

the United States Patent & Trademark Office (USPTO) on May 12, 2022. Inventors: Kai 

Zhu, Fei Zhang and Tao Xu. Owner: NREL and NIU, Publication No.: US 2022/0148818 

A1, Application No.: 17/517,830 

10. US provisional patent submitted via National Renewable Energy Lab (NREL) on Nov.7, 

2020, titled METHODS FOR STABILIZING PEROVSKITES,    Inventors:    Kai Zhu, 

Tao Xu, Xun Li, ownership: National Renewable Energy Lab and Northern Illinois 

University, application # 63/067,384. 

11. International PCT patent Application (Serial NO. PCT/US2020/28297), titled “Doped 

lithium anode, battery having a doped lithium anode, and methods of use thereof” 

submitted on June 29, 2020, NIU file No. 19-003, Inventors: Yingwen Cheng, Tao Xu, Ke 

Lu, Haiping Xu, ownership: Northern Illinois University. 

https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2020242539&_cid=P11-KLA27U-07725-1
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2020242539&_cid=P11-KLA27U-07725-1
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12. An US provisional patent submitted via Argonne National Laboratory (ANL) in July, 2020, 

titled “Method of preparing electrocatalysts for converting carbon dioxide to chemicals”,    

Inventors:  Di-Jia Liu, Tao Xu, Haiping Xu, ownership: Argonne and NIU. ANL Atty. Dkt. 

No.: 051583-0935 (ANL-IN-20-003). 

13. “Method of preparing electrocatalysts of converting carbon dioxide to glycerol” DI-JIA 

LIU, TAO XU, JIANXIN WANG, ownership: Argonne and NIU, Invention record ANL-

IN-22-087. 

14. “Highly efficient and durable on-device metal sequestering tapes for solar cells and 

modules”, PCT Application No.:  PCT/US22/73991, Inventors: Kai Zhu and Tao Xu,  Filed 

by National Renewable Energy Lab on July 21, 2022. Ownership: NREL and NIU. 

15. “Sequestering compositions and materials” published by the United States Patent & 

Trademark Office (USPTO) on Jan. 27, 2022. Inventors: Kai Zhu, Tao Xu. Ownership: 

NREL and NIU, Publication No.: US 2022/0024954 A1, Application No.: 17/498,268 

16. “Methods for stabilizing perovskites” published by the United States Patent & Trademark 

Office (USPTO) on Feb. 24, 2022. Inventors: Kai Zhu, Jinhui Tong, Tao Xu and Xu Li. 

Owner: NREL and NIU, Publication No.: US 2022/00059780 A1, Application No.: 

17/406,275 

17. Provisional patent titled “Bilayer electrodes for perovskite solar cells” filed on April 7, 

2023 at the United States Patent & Trademark Office (USPTO) and has received 

Application No. 63/494,873. Inventors: Kai Zhu, Soyeon Park, Tao Xu. Owner: NREL 

and NIU,  

Invited Colloquium Talks, Conference Oral Presentations and workshop presentation 

50. “Photo-Induced Spin-Spin Coupling in Doped Organic-Inorganic Hybrid Perovskites”, oral 

presentation at Division of Electronics, Optics and Photonics, Materials Research Society 

National Meeting Spring 2023, San Francisco, CA, USA on April 13, 2023. 

 

49. “In Situ X-Ray Absorption Study of Electrocatalytic Carbon Dioxide Conversion to 

Multicarbon Organic Liquids at High Single-Product Faradaic Efficiency and Low Over-

Potentials”, oral presentation at Division of Characterization, Materials Research Society 

National Meeting Spring 2023, San Francisco, CA, USA on April 12, 2023. 

 

48. “Light-controlled spin coupling in doped hybrid perovskites”, oral presentation at Division of 

Energy and Fuels, American Chemical Society National Meeting Spring 2023, Indianapolis, 

Indiana, USA on March 28, 2023. 

 

47. “Lead sequestration for perovskite solar cells”, oral presentation at Division of Environmental 

Chemistry, American Chemical Society National Meeting Spring 2023, Indianapolis, Indiana, 

USA on March 28, 2023. 

 

46. “Electrocatalytic carbon dioxide conversion to multicarbon organic liquids at high single 

product Faradaic efficiency and low overpotentials”, oral presentation at Division of Catalysis 
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Science and Technology, American Chemical Society National Meeting Spring 2023, 

Indianapolis, Indiana, USA, on March 27, 2023. 

 

45. “Cold thoughts on perovskite fever”, Invited colloquium talk at Kent State University, Kent, 

Ohio, USA, Feb. 22, 2023. 

 

44. Virtual talk invited by Panasonic, America, “Dry air-stable and dendrite-free metal lithium 

anode for lithium battery” Oct. 2, 2022. 

 

43. Virtual talk invited by Panasonic, Japan, “Technology for tackling stability and toxicity in 

emerging perovskite solar cells” Jan. 7, 2022. 

 

42. Department of Energy, Advanced Manufacturing Office Electrochemistry in Manufacturing - 

Virtual Workshop Series 

June 15, 2021- Electrochemistry overview and DOE’s interests,  Active Participant 

June 17, 2021 - Manufacturing applications for electrochemistry,  Active Participant 

Presented “Electrochemical conversion of CO2 to value-added organic liquids”  

June 22, 2021- R&D Needs for EChem deployment  Active Participant 

June 29, 2021- Electrochemistry innovation ecosystem and cross-cutting enablers, Active 

Participant 

 

41. Virtual talk invited by Corning Glass, Corning Innovation Center “Sequestration coating 

technology and critical glass technology for perovskite solar cells” July 25, 2021 9:30am -

10:30am (Eastern Time) 

 

40. “Dopants, Isotope, Pressure and Lead Sequestration for Hybrid Perovskite Materials”, Control 

ID: 3453932, Symposium: F.EL08: Frontiers of Halide Perovskites—Linking Fundamental 

Properties to Devices,  recorded oral presentation (Invited) at Materials Research Society Fall 

National Meeting, virtual due to COVID19 pandemic, Nov.27-Dec.4, 2020. 

 

39. “Electronegativity-Guided Atomic Doping for Air-Stable and Dentrite-Free Li Metal Anode”, 

Control ID: 3481932, Symposium: F.EN03: Overcoming the Challenges with Metal Anodes 

for High-Energy Batteries,  recorded oral presentation (Invited) at Materials Research Society 

Fall National Meeting, virtual due to COVID19 pandemic, Nov.27-Dec.4, 2020. 

 

38. “Electrochemical conversion of CO2 to fuels catalyzed by top-down synthesized supported 

metals”, Division of Energy and Fuels, Invited oral presentation at American Chemical 

Society National Meeting, Fall 2020, Virtually, USA on August, 2020. 

 

37. “Tackling the challenges in hybrid perovskite solar cells”, Division of Energy and Fuels,  oral 

presentation at American Chemical Society National Meeting, Fall 2020, Virtually, USA on 

August, 2020. 

 

36. “Cold thoughts on perovskite fever”, Invited talk (converted to online due to COVID19) for 

Illinois Solar Decathlon at the University of Illinois at Urbana-Champaign, Illinois, USA, 

April. 23, 2020.  
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35. “Cold thoughts on perovskite fever”, Invited Webinar talk for  Illinois Sustainable Technology 

Center (ISTC), a part of the Prairie Research Institute at the University of Illinois at Urbana-

Champaign, Illinois, USA, Nov. 4, 2019. The webinar is available at 

https://www.istc.illinois.edu/events/sustainability_seminars. 

 

34.“Photocatalytic water disinfection by rationally doped titania nanostructures and 

electrocatalytic synthesis of value-added fuels from CO2 (final paper number: ENFL 557)”, 

Division of Energy and Fuels, SESSION: Sustainable Energy & Water via Innovative 

Electrocatalytic, Photocatalytic & Hybrid Catalytic Systems, Invited oral presentation at 

American Chemical Society National Meeting, Fall 2019 in San Diego, CA, USA on August 

28, 2019. 

  

33. “Ion-free and organic-free synthesis of supported metal electrocatalysts”, Division of Energy 

and Fuels, Invited oral presentation at American Chemical Society National Meeting, Orlando, 

Florida, USA on April 01, 2019. 

 

32. “Effects of dopants and pressure on the stablity and optoelectroincs of hybrid perovskite 

materials”, Division of Energy and Fuels, Oral presentation at American Chemical Society 

National Meeting, Orlando, Florida, USA on April 01, 2019.  

 

31. “Cold thoughts on perovskite fever”, Invited colloquium talk at Department of Chemistry, 

Middle Tennessee State University, Murfreesboro, TN, USA, Feb. 21, 2019. 

 

30. “Cold thoughts on perovskite fever”, Invited colloquium talk at Department of Physics and 

Astronomy, Valparaiso University, Valparaiso, Indiana, IN, USA, Sept. 21, 2018. 

 

29. “Synchrotron X-ray study of metal nanoparticles synthesized via metal-in-Li solutions”, 

Invited Oral Presentation at American Chemical Society National Meeting, New Orleans, LA, 

USA on March 22, 2018. 

 

28.  “Cold Thoughts on Perovskite Fever” Invited colloquium talk at Department of Chemistry, 

University of South Dakoda, Vermillion, SD, USA, Oct. 30, 2017. 

 

27. “Cold Thoughts on Perovskite Fever”, Contributed Oral Presentation on 44th IEEE 

Photovoltaic Specialist Conference, Washington D.C. USA on June 28, 2017. 

 

26.  “Cold Thoughts on Perovskite Fever” Invited colloquium talk at Department of Chemistry, 

University of South Dakoda, Vermillion, SD, USA, Oct. 30, 2017. 

 

25. “Cold Thoughts on Perovskite Fever”, Oral Presentation on 44th IEEE Photovoltaic Specialist 

Conference, Washington D.C. USA on June 28, 2017. 

 

24. “Exploring new opportunities in organic-inorganic hybrid perovskites”, Invited Oral 

Presentation at American Chemical Society National Meeting, San Francisco, CA, USA on 

April 04, 2017.  

 

https://www.istc.illinois.edu/events/sustainability_seminars
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23. “Exotic syntheses of supported metal nanoparticles via metal-in-Li solutions”, Invited Oral 

Presentation at American Chemical Society National Meeting, San Francisco, CA, USA on 

April 02, 2017.  

 

22. “Cold Thoughts on Perovskites Fever”, Tao Xu, Invited colloquium talk at The University of 

South Florida, Tampa, FL, USA on Nov. 3, 2016. 

 

21. “Cold Thoughts on Perovskites Fever”, Tao Xu, Invited Oral Presentation at American 

Chemical Society National Meeting, Philadelphia, PA, USA on August 21, 2016. Awarded as 

the “Best Presentation” of  Energy and Fuel Session. 

 

20. “Tackling the Grand Challenges Facing Perovskites Solar Cells”, Tao Xu, Invited Oral 

Presentation at American Chemical Society National Meeting, San Diego, CA, USA on March 

14, 2016. 

 

19. “Tackling the Grand Challenges Facing Perovskites Solar Cells”, Tao Xu, Oral presentation, 

Materials Research Society National Meeting, Boston, MA, USA on Nov. 30, 2015. 

 

18. “Perovskite solar cells---the renaissance of a known dye sensitizer for next generation 

photovoltaics” Tao Xu, Invited colloquium talk by Taipei University of Technology, Taipei, 

ROC, May 22nd, 2015. 

 

17. “Perovskite Solar Cells---The Renaissance of A Known Dye Sensitizer for Next Generation 

Photovoltaics”, Invited Keynote Talk, Second International Conference on Sustainable 

Urbanization, Hong Kong, on January 9, 2015. 

 

16. “3D nanoarchitectured TCO for drift-transport in liquid electrolyte-based dye-sensitized solar 

cells”, Invited oral presentation on American Chemical Society National Meeting in Dallas, 

TX, USA on March 18, 2014. 

 

15. “Direct Doping of Pd Nanocatalysts in Complex Metals for Enhanced Hydriding Kinetics”, 

Invited oral presentation on American Chemical Society National Meeting in Indianapolis, IN, 

USA on Sept.9th 2013. 

 

14 “Three-Dimensional Nanoarchitectured Transparent Conducting Oxides for Photovoltaics”, 

Invited oral colloquium presentation at The Xinjiang Technical Institute of Physics & 

Chemistry, Chinese Academy of Science, July 1-2, 2013  

 

13. “Surfactant-free Synthesis of monometallic and Multimetallic Precious Metal Nanoparticles”, 

Invited colloquium talk by the Shanghai Institute of Ceramics, Chinese Academy of Science, 

June 18-19, 2013. 

 

12. “Advancing Beyond Current Generation of Photovoltaics and Electrochromics for Building 

Energy Efficiency”, Invited colloquium talk by The Hong Kong Polytech University, Hong 

Kong, June 15, 2013. 

 

11. “Synthesis of Bimetallic Nanoalloys Directly from The Corresponding Bulk Alloys:  
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An Organic-Free Process”, Invited seminar talk by Argonne National Laboratory, Catalysis 

Club, Argonne, IL, USA, June, 11, 2013. 

 

10.  “Synergistic Enhancement of Charge transport and Light Harvesting in Nanoarchitectured 

Photoelectrochemical Systems”, Invited colloquium talk by State Key Lab for Crystal 

Materials, Shangdong University, China, Oct. 2011. 

 

9.   Xu, T.* Gao, S.; “Rational Designs on TiO2-based Nanocomposites for Solar Photocatalytic 

Purification” Oral presentation on Materials Research Society National Meeting, San 

Francisco, CA, April 27, 2011. 

 

8. “Strategic Photoelectrochemical Nanoarchitectures for Dye-Sensitized Solar Cells and 

Photocatalytic Oxidation”, Invited colloquium presentation by Chinese Academy of Science, 

Institute of Chemistry, Beijing, China, May, 28, 2010. 

 

7. “Novel Device Fabrication and Synthesis of Nanostructured Precious Metals for Hydrogen 

Detection, Storage and Fuel Cell Applications”, Invited colloquium talk by National 

Renewable Energy Laboratory, Golden, CO, USA April 9, 2010. 

 

6. “Comprehensive Interface Advancements for High-Efficient Dye-Sensitized Solar Cells”, 

Invited colloquium talk by Department of Materials Science and Engineering, University of 

Utah, Salt Lake City, UT, USA, April 7, 2010. 

 

5. “New Nanoscale Interfaces for Hydrogen Detection and Dye-Sensitized Solar Cells”, Invited 

colloquium talk by Department of Chemistry, Southern Illinois University, Carbondale IL, 

USA, April 2, 2010. 

 

4. “New Nanoscale Interfaces for Hydrogen Detection and Dye-Sensitized Solar Cells”, Invited 

colloquium talk by Department of Chemistry, University of Illinois at Chicago, IL, USA, 

March 4, 2010. 

 

3. “Rapid Hydrogen Detection by Nanoscale Palladium and Quantitative Measurement of 

Hydrogen Uptake Using A Quartz Crystal Microbalance”, Invited colloquium talk by School 

of Materials Engineering, Purdue University, West Lafayette, IN, USA, March 21, 2008. 

 

2. “Fast Hydrogen Sensors Based on Nanoscale Palladium”, Invited oral presentation on Fifteenth 

Annual International Conference on Composites and Nano Engineering, Session 16a, Hainan 

Island, China, July 15-21, 2007. 

 

1. “Hydrogen Sensor and Storage Materials”, Invited oral presentation on American Chemical 

Society Regional Meeting at Rockford College, Rockford, IL, March 19, 2007.  

 

Invited Poster Presentations 

3. “Scalable Integration of CO2 Capture and Electrocatalytic Conversion to Organic Liquids” on 

U.S. Department of Energy, Energy Efficiency and Renewable Energy (EERE), Advanced 

Manufacturing and Materials Technology Office (AMMTO) & Industrial Efficiency and 
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Decarbonization Office (IEDO) joint peer review workshop, Washington, D.C. May 16th-

18th, 2023. 

 

2.“Nanoarchitectured Photoelectrodes for Enhanced Charge Transport in Dye-Sensitized Solar 

Cells” The 4th International Conference on The Industrialization of Dye-Sensitized Solar Cells, 

Colorado Spring, CO, USA, Nov.1-4, 2010  

 

1. “Strategic Photoelectrodes for Enhanced Electron Transport in Photovoltaic Devices”, National 

Science Foundation, MERSEC Center Workshop on Electronic Transport in Nanoengineered 

Materials, University of Chicago, Sept. 16-18, 2010 

 

Representative Synergistic Activities and Community Outreach: 

25. “Fueling the Future with Renewable Energy” presented at Board of Northern Illinois 

University Research Foundation, on Dec. 13, 2021.   

 

24. Representing NIU faculty to present high-impact research work titled “Fueling the Future 

with Renewable Energy”, presented at Board Of Trustee Meeting, Northern Illinois 

University, on Nov. 18, 2021. 

https://live.media.niu.edu/video/archive/BOT/2021/BOT211118/211118RILLA.mp3 

(starting from 38’:38’’)   

 

23. “Fueling the Future with Renewable Energy” presented at Northern Illinois University STEM 

Café on May 12, 2021. This is an outreach effort for NIU. 

https://calendar.niu.edu/event/stem_cafe_fueling_the_future_with_renewable_energy#.YMT

vc_lKg2wVII. 

  

22. Work together with Dr. Anna Quider, Assistant Vice President for Federal Relations of NIU, 

and Dara Little Assistant Vice President for Sponsored Programs Administration to brainstorm 

and compile a response to the Request for Information (RFI DE-FOA-0002540) on Inclusive 

Innovation and Entrepreneurship in Climate Technology from the U.S. Department of Energy. 

 

21. Initialize and organize departmental response to University’s emerging research initiative 

https://www.niu.edu/divresearch/emerging-research-initiatives/index.shtml. As the elected 

Director of the proposed ERI center, originally named as Sustainable Energy and 

Environmental Development (SEED) Initiative, now changed to Northern initiative for Clean 

Energy Research (NICER), Xu wrote the proposal and organize the founding members (Xu, 

Wheeler, Cheng, Nesterov, Li, now including Brown from Physics and Vahabzadeh from 

Engineering) meetings, prepared and defensed the interview by university administration on . 

Our proposal has been selected in the final run. The proposed initiative include faculty 

members from Chemistry, Physics and Engineering. 

 

20. University service: Requested by Luke M. Sebby, Director of Innovation Partnerships and 

Technology Transfer, Division of Research and Innovation Partnerships, Xu represent NIU to 

attend the Air Force Warfighting Integration Capability Energy Challenge Definition 

Workshop, Dates: Tue, Aug 18, 2020 – Thu, Aug 20, 2020, location virtual, 4 hours/day, total 

12 hours. 

 

https://live.media.niu.edu/video/archive/BOT/2021/BOT211118/211118RILLA.mp3
https://calendar.niu.edu/event/stem_cafe_fueling_the_future_with_renewable_energy#.YMTvc_lKg2wVII
https://calendar.niu.edu/event/stem_cafe_fueling_the_future_with_renewable_energy#.YMTvc_lKg2wVII
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19. Representing Northern Illinois University on Congressional Energy and Environment  

Innovation Showcase on 12/9, Washington D.C. USA, Dec. 9-10, 2019. 

https://www.niutoday.info/2019/12/11/nius-tao-xu-participates-in-d-c-innovation-showcase/ 

 

18. As a selected research-active faculty representative of NIU to attend the forum with 

Congressman Adam Kinzinger (member of Committee on Energy and Commerce) during his 

visit to NIU on 7/31/2018. My students and I exemplified the importance of federal investment 

in world-class scientific facilities such as Argonne’s Advanced Photon Source, its impact to 

our students research and employment evidenced by the world-class scientific accomplishment 

achieved by our students. As quoted by news media, we “made it clear during this visit that 

national labs remain important to local and federal education and research.” July 31, 2018 

 

17. Editorial board members for Energies, https://www.mdpi.com/journal/energies/editors since 

2018. 

 

16. Session Chair of “Physical properties and characterization of perovskite PV” at 2016 IEEE 

43rd Photovoltaic Specialists Conference (PVSC), Portland, OR, USA, June 5-10, 2016. 

 

15. Coached (Jan-May, 2016) the Illinois Science Olympiad Team for Meadow Glen Elementary 

School (A National Blue Ribbon School awarded by the U.S. Department of Education), and 

the team won 4 First Place Awards among all 10 competition programs participated in by the 

elementary schools in the Chicago suburban area. May, 7, 2016 

 

14. Recruitment colloquium "The Black and White Issue in Titanium Oxide", Department of 

Natural and Health Sciences, University of St. Francis, Concordia University-Chicago, and 

Associated Colleges of the Chicago Area (ACCA) Seminar Series, March 25th, 2014. 

 

13. Guest Editor for International Journal of Photoenergy in 2013-2014. 

 

12. Recruitment colloquium “3-D Transparent Conducting Oxides (TCO) Nanoarchitectures for   

Photovoltaic Solar Cells ”, Department of Chemistry, University of Wisconsin La Crosse, La 

Crosse, WI, April 26th, 2013. 

 

11. NIU STEM Outreach and Energy and Environment Workshop(Sponsored by Xu’s NSF Career 

Project) presented “Making Stuff Smaller,” an exploration into the world of nanotechnology 

and materials science, in Sycamore, IL, October 23, 2012. 

 

10. Recruitment colloquium “Synergistic Enhancement of Charge transport and Light Harvesting 

 in Nanoarchitectured Photoelectrochemical Solar Cells”, Department of Chemistry, Eastern 

Illinois University, Charleston, IL, March. 28th, 2012. 

 

9. Recruitment colloquium “Advancing beyond Current Configuration of Dye-Sensitized Solar 

Cells”, Department of Chemistry, University of Illinois at Springfield, IL, Sept. 29th, 2010. 

 

8.  Recruitment colloquium “New Nanoscale Interfaces for Hydrogen Detection and Dye-

Sensitized Solar Cells”, Department of Chemistry and Environmental Sciences, Southern 

Illinois University at Edwardsville, IL, Dec. 9th, 2009. 

https://www.niutoday.info/2019/12/11/nius-tao-xu-participates-in-d-c-innovation-showcase/
https://www.mdpi.com/journal/energies/editors
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7. Physical Chemistry Session Chair for The 20TH Argonne Annual Undergraduate Symposium, 

Argonne National Laboratory, Argonne IL, Nov. 13, 2009. 

 

6. NIU Chemistry Open House Demonstration to Local High School Students and Teachers, 

Dekalb, IL, November 11, 2008. 

 

5. Materials Science Session Chair for The 19TH Argonne Annual Undergraduate Symposium, 

Argonne National Laboratory, Argonne IL, Nov. 7, 2008. 

 

4.  “Self-Assembled Monolayers for Stiction Reduction in Micromachines” Tao Xu, Micro 

Assembly Systems Training Workshop, DeKalb, IL, December 10, 2007,). 

 

3. “Introduction to Nanoscale Materials” Tao Xu, Project Lead The Way, Meeting with High 

School Teachers in Chicago Suburban, DeKalb, IL, Nov. 9, 2007. 

 

2. Session Chair for Fifteenth Annual International Conference on Composites/Nano 

Engineering (ICCE), Hainan Island, China July 19, 2007. 

 

1. Community outreach: participated the production of educational video for introducing 

hydrogen economy and hydrogen sensors to Chicago area high schools through Argonne 

Division of Education Program, Argonne National Laboratory, Feb-April 2006. 

 

Professional Service: 

1. Frequent reviewers for journals from American Chemical Society, Nature Publishing Group, 

Science, Wiley, Royal Society of Chemistry, Elsevier etc. 

2. Frequent reviewers for proposals from the U.S. National Science foundation, Department of 

Energy, Department of Defense, American Chemical Society Petroleum Research Fund.  


