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Interests 

 

Education The Pennsylvania State University, University Park, PA, USA   

  Ph.D., Materials Science and Engineering, December 2012 

  Thesis topic: Understanding Ion Transport in Ion-containing Polymers for Energy 

  Applications 

  Thesis advisors: Prof. Ralph H. Colby and Prof. James Runt 

 

  The Pennsylvania State University, University Park, PA, USA   

M.S., Materials Science and Engineering, December 2009 

Thesis topic: Measurement of Conducting Ion Mobility and Concentration in Ion-

 containing Polymers 

Thesis advisor: Prof. Ralph H. Colby 

 

  Yonsei University, Seoul, Korea 

  B.S., Materials Science and Engineering, February 2006 

  GPA: Summa Cum Laude (4.03/4.30) 

 

  University of California at Berkeley, Berkeley, CA, USA 

  Exchange student (June – August, 2004) 

  GPA: 3.90/4.00 

 

Academic Inha University, Incheon, Korea 

Experience Professor                                       September, 2025 – Present 

  Department of Polymer Science and Engineering 

 

  Inha University, Incheon, Korea 

  Associate Professor                          September, 2020 – August, 2025 
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  Department of Polymer Science and Engineering 

 

  Inha University, Incheon, Korea 

  Assistant Professor                              March, 2020 – August, 2020 

  Department of Polymer Science and Engineering 

 

  Pukyong National University, Busan, Korea 

  Assistant Professor                        September, 2016 – February, 2020 

  Department of Polymer Engineering 

 

Korea Institute of Materials Science (KIMS), Changwon, Korea 

Senior Researcher                              March, 2014 – August, 2016 

• Multi-functional polymeric materials for energy storage 

 

The Pennsylvania State University, University Park, PA, USA 

 Post-doctoral Scholar                       February, 2013 – February, 2014 

  Department of Materials Science and Engineering (Prof. James Runt) 

• Precise ethylene-based copolymers and ionomers, NSF: 

Systematic and comprehensive investigation of polymer and ion dynamics in precise 

copolymers and ionomers for membranes for ion-conduction in energy storage 

applications 

 

 The Pennsylvania State University, University Park, PA, USA 

 Research Assistant                            August, 2006 –December, 2012 

  Department of Materials Science and Engineering 

• Ion-containing Polymers for Battery Technology, DoE-BES: 

Understanding conduction mechanisms and structure of ionomeric single-ion 

conductors and the role of plasticization for lithium ion batteries using broadband 

dielectric spectroscopy 

• Ionic Liquids in Electro-Active Devices, MURI: 

Fundamental investigations of ion transport in polymerized ionic liquids for electro-

active devices using broadband dielectric spectroscopy, rheology and X-ray 

scattering. 

 



  Teaching Assistant                                           Spring, 2011 

  Department of Materials Science and Engineering 

  Polymer Processing Technology (MATSE 448) 

 

  Mentor                                        Summer, 2010, 2011& 2013 

  Department of Materials Science and Engineering 

  Guided Research Experience for Undergraduates (REU) in Soft Materials 

  (Poster session: the students won 2nd (2010) & 1st (2011)) 

 

  Teaching Assistant                                             Fall, 2008 

  Department of Materials Science and Engineering 

  Polymer Rheology and Processing (MATSE 447) 

 

  Samsung Advanced Institute of Technology, Yongin-si, Korea   

  Researcher                                            March - July, 2006 

  Material Devices Research Center-Photonics Program team 

  : VECSEL (Vertical Extended Cavity Surface Emitting Laser) green laser  

 

  Yonsei University, Seoul, Korea 

  Intern                                             January - March, 2006 

  Nanopolymer Laboratory (Prof. Cheolmin Park) 

  : Dispersion of Single-walled Carbon Nanotubes (SWNTs) in a Non-polar Solvent 

 

Honors  ▪ 2025 Toray Mid-Career Research Award from the Polymer Society of Korea 

           April, 2025 

▪ Highest honors at Yonsei University, Seoul, Korea               February, 2006 

  ▪ Honors student at Yonsei University, Seoul, Korea         February, 2005 & 2001 

  ▪ High honors student at Yonsei University, Seoul, Korea           February, 2000 

 

Scholarship ▪ Full scholarship at Korean Scholarship Association of Jeong Su       (2000-2005) 

  ▪ Honors scholarship at Yonsei University, Korea               (September, 1999) 

 

Memberships ▪ Editor Board Member: Macromolecular Research (SCI-indexed Journal)  

              2025 ~ Present 



  ▪ Associate Editor: Macromolecular Research (SCI-indexed Journal)   2023 ~ Present 

  ▪ Publishing Editor: Macromolecular Research (SCI-indexed Journal)    2021 ~ 2022 

▪ Council Member (2024 & 2025), Executive Board Member (2020, 2021, & 2024), 

Committee Member for Academic Education (2023), Treasurer, Energy Division (2024), 

& General Secretary, Energy Division (2025), Polymer Society of Korea (PSK)  

▪ Board Member (2025), International Cooperation Committee (2025), & Secretary for 

Academic Affairs and General Affairs, Environmental Energy Division (2023, 2024, & 

2025), Korean Society of Industrial and Engineering Chemistry (KSIEC) 

▪ Board Member, International Cooperation Committee (2024 & 2025), Korean 

Electrochemical Society (KECS) 

  ▪ The Electrochemical Society (ECS), Member       2024 ~ Present 

  ▪ The American Physical Society (APS), Member                  2008 ~ Present 

  ▪ The Material Research Society (MRS), Member                    2006 ~ 2010 

 

Publications  

Journals:  

87. Jeon, Y.; Kwon, H.; Kim, S.W.; Kim, G.; Knight, S. J.; Lee, Y.*; Choi, U.H.* 

"Integrated Electrolyte–Binder Platforms Based on Covalent Adaptable Networks for 

Circular Lithium Metal Batteries”. Submitted (2025) 

86. Gong, S.H.; Shin, S.; Lim, H.J.; Kwak, J.H.; Yoo, Y.; Kim, I.S.; Handayani, P.L.; 

Choi, U.H.; Park, J.E.; Lee, J.E.; Nahm, S.; Yu, S.-H.; Chung, K.Y.; Chun, D.W.; Lee, 

K.H.; Kwak, S.K.; Kim, H.-S.* "Cation-Anion Synergy at Trace Levels Stabilizes Zn 

Anodes in Aqueous Batteries". Submitted (2025) 

85. Handayani, P.; Kim, G.; Cho, A.; Jeon, Y.; Kim, N.; Kim, S.; Ahn, S.; Jeong, H.; 

Choi, U.H.* "Uniform and High Li+ Transporting Polymer Electrolytes for Stable and 

Long-Cycle-Life Lithium Metal Batteries: Current Status and Future”. Submitted (2025) 

84. Yun, S.; Handayani, P.; Choi, U.H.* "Weakly Coordinating Single-Ion Conductors 

Integrated with High-Dielectric Zwitterions for Accelerated Lithium-Ion Transport” 

ChemSusChem 18, 2500684 (2025) 

83. Chae, J.; Handayani, P.; Kim, T.; Choi, U.H.* "In Situ Silica-Bridged Nanophase 

Hybrid Ionogel Polymer Electrolytes for High-Energy Flexible Supercapacitors” 

Macromol. Res. (2025) 

82. Yang, M.; Jeon, Y.; Yoon, Y.; Choi, U.H.*; Kim, C.B.* "Fully Recyclable, Catalyst-

Free, Highly Adhesive, and Resilient Poly(β-Amino Esters) Covalent Adaptable 



Network-Based Solid Polymer Electrolytes for Lithium Metal Batteries" J. Mater. Chem. 

A (2025) 

81. Handayani, P.; Choi, U.H.* "Modulating phase separation via multiple hydrogen 

bonding in polyurethane-based gel polymer electrolytes for all-solid-state 

supercapacitors” Small Methods, 2500881 (2025) 

80. You, S.; Kim, S.; Handayani, P.L.; Jung, S.; Park, J.H.*; Choi, U.H.* "Dynamic 

Networks via Polymerizable Deep Eutectic Monomers for Uniform Li+ Transport at 

Interfaces in Lithium Metal Batteries” Adv. Funct. Mater. 2500232 (2025) 

79. Handayani, P.L.; Yun, S.; Kim, K.; Choi, U.H.* "Fluorinated Functional Units for 

Li+ Flux Homogenization in Silica Framework-Based Zwitterionic Single Ion 

Conductors for Stable Lithium Metal Batteries" Adv. Energy Mater. 15, 2405505 (2025) 

78. Cho, A.H.; Je, J.H.; Choi, U.H.* "Ion-Anchoring Dipole-Integrated Composite 

Elastomer Electrolyte and Cathode for High-Performance Lithium Metal Batteries via 

Multiple-Bridge Engineering" Adv. Energy Mater. 15, 2405312 (2025) 

77. Shin, J.C.; Kim, T.Y.; Choi, U.H.; Lee, M.* "Pyrrolidinium-Based Polyurethane 

Ionenes: Influence of Counterions, Chain Extenders, and PEG Blocks on Thermal 

Properties and Ion Conduction” ACS Appl. Polym. Mater. 7, 3067 (2025) 

76. Biutty, M.; Jang, S.; Je, J.H.; Choi, U.H.; Kee, S.; Kim, Y.; Kim, J.; Roh, J.W.; Kim, 

J.H.; Yoo, S. I.* "Interfacial Ion Transport of Porous Polydimethylsiloxane–

Polydopamine Composites for Solar Thermoelectric Conversion" Adv. Sustain. Syst. 9, 

2400509 (2024) 

75. Handayani, P.; Lee, Y.J.; Choi, U.H.* "High-Performance Zwitterionic Hydrogel 

Polymer Electrolytes for Aqueous Zinc-Ion Batteries: Superior Ionic Conductivity and 

Stability" Polym. Korea 48, 639 (2024) 

74. Choi, G.; Kim, S.H.; Yang, B.-J.; Jung, J.W.; Choi, U.H.*; Park, C.* "Facile 

supramolecular processing of recyclable adaptive polymer composites for highly 

reproducible sensory materials" Chem. Eng. J. 497, 154730 (2024) 

73. Biutty, M.; Kim, H.; Handayani, P.; Eom, Y.; Choi, U.H.; Kim, J.H.; Kim, M.H.; 

Yoo, S. I.* "Self-powered Smart Pressure Sensors by Stimuli-responsive Ion Transport 

within Layered Hydrogels" Chem. Eng. J. 495, 153565 (2024) 

72. Kwon, H.; Kim, S.; Park, H.; Park, J.S.; Park, J.; Lee, Y.; Yang, S.J.*; Choi, U.H.* 

"Enhancing Energy Density in Flexible All-Solid-State Supercapacitors via 

Dielectricizer Zwitterion-Containing Quasi-Solid-State Polymer Electrolyte" Adv. Funct. 

Mater. 34, 2406727 (2024) 



71. Lee, D.; Ahn, C.W.; Lee, Y.*; Choi, U.H.*; Kim, J.* "Centrifugal-gravity-enforced 

Deposition of MXene Electrodes for High-performance and Ultra-stable 

Microsupercapacitors" ACS Appl. Mater. Interfaces 16, 26004 (2024) 

70. Je, J.H.; Choi, U.H.* "High-Performance Environmentally Adaptive Flexible 

Supercapacitors via Triple-Network Hydrogel Polymer Electrolytes with Chemical-

Hydrophobic-Ionic Association Networks”. Chem. Eng. J. 483, 149386 (2024) 

69. Lee, D.; Park, G.; Choi, U.H.*; Kim, J.* "Quasi-Solid Polymer Electrolytes with 

Cerebral Cortex-Like Branched Network for High Performance Microsupercapacitors”. 

Small 2308821 (2024) 

68. Kim, T.Y.; Yun, S; Chae, J.A.; Kim, H.J.*; Choi, U.H.* "Nanohybrid Gel Polymer 

Electrolytes Based on Vinyl-Functionalized Mesoporous Silica Nanoparticles for 

Lithium Metal Batteries”. ACS Appl. Energy Mater. 7, 48 (2024) 

67. Park, S.M.; Choi, U.H.* " Exceptionally Flexible and Stable Quasi Solid State 

Supercapacitors via Salt-in-Polyampholytes Electrolyte with Non-Freezable Properties”. 

Chem. Eng. J. 479, 147384 (2024) 

66. Lee, J.; Kim, S.; Kwon, H.; Jo, S.; Ryu, D.Y.*; Choi, U.H.*; Kim, B.-S.* "Single-

Ion Conducting Polyether Electrolytes via Orthogonal Post-Polymerization 

Modification”. Macromolecules 56, 7520 (2023) 

65. Choi, H.; Kim, Y.; Kim, S.; Kim, S.; Kim, J.; Yun, E.; Kweon, H.; Amoli, V.*; Choi, 

U.H.*; Lee, H.*; Kim, D.H.* "Ions-Silica Percolated Ionic Dielectric Elastomer 

Actuator for Soft Robots”. Adv. Sci. 2303838 (2023) 

64. Lee, D.; Park, G.; Kim, Y.; Choi, J.*; Choi, U.H.*; Kim, J.* "Tailoring Ion Dynamics 

in Energy Storage Conductors for Ultra-stable, High-performance Solid-state 

Microsupercapacitor Array”. Chem. Eng. J. 472, 144903 (2023) 

63. Choi, U.H.*; Puji, L.H.; Song, Y.H.; Kim, T.; Han, A.; Colby, R.H. "Ionic 

Conduction and Dielectric Response of Nanoparticle-Coupled Hydrogel Network 

Polymer Electrolytes”. Macromolecules 56, 3393 (2023) 

62. Lee, S.; Choi, U.H.* "High Ion Conducting Double Network Crosslinked Gel 

Polymer Electrolytes for High-Performance Supercapacitors”. Macromol. Chem. Phys. 

224, 2200460 (2023) 

61. Park, S.M.; Choi, U.H.* "Highly stretchable and conductive hybrid gel polymer 

electrolytes enabled by a dual cross-linking approach”. Macromol. Res. 31, 141 (2023) 

60. Shin, J.C.; Kim, T.Y.; Kim, H.J.; Choi, U.H.; Park, H.S.;Lee, M.* "New organic 

ionic plastic crystals based on pyrrolidinium dication for a solid-phase electrolyte”. Bull. 



Korean Chem. Soc. 44, 310 (2023) 

59. Kim, S.; Jung, H.K.; Handayani, P.L.; Kim, T.; Jung, B.M.; Choi, U.H.* "Fast Li+ 

Transport via Silica Network-Driven Nanochannels in Ionomer-in-Framework for 

Lithium Metal Batteries”. Adv. Funct. Mater. 33, 2210916 (2023) 

58. Nguyen, T.H.; Lee, D.; Song, Y.; Choi, U.H.; Kim, J.* " High Ion Conductivity 

Sodium-based Ionic Gel Polymer Electrolyte for High-performance and Ultra-stable 

Micro-supercapacitor”. ACS Appl. Mater. Interfaces 15, 3054 (2023) 

57. Handayani, P.L.; Kim, T.; Song, Y.H.; Park, J.S.; Yang, S.J.*; Choi, U.H.* "Tailoring 

Molecular Interaction in Heteronetwork Polymer Electrolytes for Stretchable, High-

Voltage Fiber Supercapacitors”. Chem. Eng. J. 452, 139432 (2023) 

56. Park, J.H.; Jung, S.; Aluru, N.; Kim, T.; Lee, S.B.; Choi, U.H.*; Lee, J.* "Enthalpic 

and Entropic Contributions to Fast Lithium Ion Conduction in Solid-State Aqueous 

Polymer Electrolytes”. J. Phys. Chem. C 126, 16777 (2022) 

55. Kim, Y.M.; Kwon, J.H.; Kim, S.; Choi, U.H.; Moon, H.C.* " Ion-cluster-mediated 

ultrafast self-healable ionoconductors for reconfigurable electronics”. Nat. Commun. 13, 

3769 (2022) 

54. Biutty, M.N.; Koo, J.-M.; Kim, J.H.; Kim, S.; Choi, U.H.; Imani, K.B.C.; Yoon, J.; 

Chang, B.-Y.; Yoo, S.I.* "Ion transport through layered hydrogels for low- frequency 

energy harvesting toward self-powered chemical systems”. J. Mater. Chem. A 10, 11881 

(2022) 

53. Lee, D.; Song, Y.; Song, Y.; Oh, S.J.; Choi, U.H.*; Kim, J.* "Multi-Foldable and 

Environmentally-Stable All-Solid-State Supercapacitor Based on Hierarchical Nano-

Canyon Structured Ionic-Gel Polymer Electrolyte Dawoon”. Adv. Funct. Mater. 32, 

2109907 (2022) 

52. Handayani, P.L.; Nulandaya, L.; Cheon, J.Y.; Kim, T.; Yoo, S.; Choi, U.H.* "Self-

Assembled, Block Copolymer Electrolyte Membranes with Silica Network-Derived 

Nanochannels for All-Solid-State Supercapacitors”. Chem. Eng. J. 429, 132273 (2022) 

51. Kim, S.; Choi, U.H.* "The effect of inorganic nanoparticles on ion conduction in 

poly(lithium acrylate)-based composite polymer electrolytes for energy storage devices”. 

Mol. Cryst. Liq. Cryst. 1-8 (2022) 

50. Jeong, M.U.; Song, Y.H.; Jeong, J.H.; Lee, Y.; Choi, U.H.; Eom, Y.* "Preparation of 

porous polyacrylonitrile membrane-based gel polymer electrolyte for solid-state 

supercapacitor”. Mol. Cryst. Liq. Cryst. 729, 20 (2021) 

49. Kim, Y.; Lee, D.; Seong, J.; Bak, B.; Choi, U.H.; Kim, J.* "Ionic Liquid-based 



Molecular Desing for Transparent, Flexible, and Fire-retardant Triboelectric 

Nanogenerator (TENG) for Wearable Energy Solutions”. Nano Energy 84, 105925 

(2021) 

48. Jeong, M.U.; Goh, Y.; Kwon, D.-K.; Choi, U.H.* "The effect of lithium salt type on 

ionic conductivity of poly(vinylidene difluoride)-based solid polymer electrolytes”. Mol. 

Cryst. Liq. Cryst. 705, 93 (2020) 

47. Handayani, P.L.; Choi, U.H.* "Flexible and high ion conducting solid polymer 

electrolytes prepared via ring-opening polymerization”. Mol. Cryst. Liq. Cryst. 705, 99 

(2020) 
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Analysis of Dielectric Constant for Polymerized Norbornene-based Ionic Liquids”. 

Macromolecules 53, 10561 (2020) 
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J.* "Water-Assisted Increase of Ionic Conductivity of Lithium Poly(acrylic acid)-Based 

Aqueous Polymer Electrolytes”. ACS Appl. Energy Mater. 3, 10119 (2020) 

44. Biutty, M.; Koo, J.M.; Zakia, M.; Handayani, P.; Choi, U.H.; Yoo, S.I. "Dielectric 

Control of Porous Polydimethylsiloxane Elastomers with Au Nanoparticles for 

Enhancing the Output Performance of Triboelectric Nanogenerators" RSC Adv. 10, 

21309 (2020) 

43. Song, Y.H., Kim, T.; Choi, U.H.* "Tuning Morphology and Properties of Epoxy-

Based Solid Polymer Electrolytes by Molecular Interaction for Flexible All-Solid-State 

Supercapacitors”. Chem. Mater. 32, 3879 (2020) 

42. Choi, U.H.; Price, T.L.; Schoonover, D.V.; Gibson, H.W.; Colby, R.H. "The Effect 

of Oligo(oxyethylene) Moieties on Ion Conduction and Dielectric Properties of 

Norbornene-Based Imidazolium Tf2N Ionic Liquid Monomers”. Macromolecules 53, 

4990 (2020) 

41. Lee, D.; Song, Y.H.; Choi, U.H.*; Kim, J.* "Highly Flexible and Stable Solid-State 

Supercapacitors Based on a Homogenous Thin Ion Gel Polymer Electrolyte Using a 

Poly(dimethylsiloxane) Stamp”. ACS Appl. Mater. Interfaces 11, 42221 (2019) 
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rich nitrogen-doped graphene”. Carbon 152, 915 (2019) 
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U.H.; Lee, J.; Lee, S.B. "Influence of Intermolecular Interactions on Molecular 

Geometry and Physical Quantities in Electrolyte Systems". Molecular Physics 117, 1790 
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Crystallization on Ionic Conduction and Dielectric Response of Imidazolium-Based 
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