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CAREER OBJECTIVES
Research and development of bio-based nanomaterials to optimize the physical and chemical properties of polymer composites. Particular interests include the surface modification of nanoparticles, their dispersion in colloidal system or polymer matrices, and the characterization of the resulting polymer composites for targeted applications. 







EDUCATION
	Ph.D.
	2009 ~ 2014.12 
(expected)
	Macromolecular Science and Engineering,
Macromolecules and Interfaces Institute, Virginia Tech, Blacksburg, VA

	M.S.
	2006 ~ 2009
	Department of Sustainable Biomaterials, Virginia Tech, Blacksburg, VA

	B.S.
	1997 ~ 2005
	Department of Forest Resources, Yeungnam University, South Korea










RESEARCH EXPERIENCE
	•  Ph.D. Topic



•  Position 

•  Advisor 

•  Project description










•  Leadership
	Cellulose nanocrystal reinforced bioactive poly(ε-caprolactone) nanocomposite for bone tissue engineering 

Institute for Critical Technology and Applied Science (ICTAS) Doctoral Scholar

Prof. Maren Roman, Bio-based Materials Laboratory, Virginia Tech, Blacksburg, VA

This project brings forward a novel bioactive nanocomposite material by adding small amount of functionalized cellulose nanocrystals (CNCs) to poly(ε-caprolactone) (PCL) for 3D  printing of bone scaffolds that stimulates bone formation, provides adequate mechanical support during healing, and is gradually absorbed by the body.
One of the main focuses of this research is the potential use of surface-oxidized cellulose nanocrystals (SO-CNCs) as multi-functional additives that enhance the mechanical properties and increase the biomineralization rate (bioactivity) of PCL. 

Mentorship for Summer Undergraduate Research Program (SURP) by winning the “Best Scientific Lecture” award (2012)
Mentorship for Summer Research Experience for Teachers (RET) Program (2014)

	•  M.S. Topic 



•  Position 

•  Advisor 

•  Project description
	Effect of cellulose nanocrystals on the rheology, curing behavior, and fracture performance of phenol-formaldehyde resol resin

Graduate Research Assistant

Prof. Maren Roman, Bio-based Materials Laboratory, Virginia Tech, Blacksburg, VA

The purpose of this research was to determine the effects of cellulose nanocrystals (CNCs), as potential additives, on the physical properties and performance of phenol-formaldehyde (PF) adhesive resin.
Addition of CNCs changes the rheological behavior of PF resins from Newtonian to shear-thinning. CNCs accelerate the first stage of PF resin cure by lowering the activation energy and increase the ultimate stiffness through mechanical reinforcement of the resin.



TECHNICAL AND ANALYICAL SKILLS
	•  Synthesis and surface modification of nanoparticle
   ○  Fabrication of cellulose nanoparticles  - Acid hydrolysis 
   ○  Surface modifications of nanoparticles  - Esterification (sulfate), oxidation (carboxylate), amination (amine)

	•  Polymer nanocomposite processing
   ○  Blending of nanocomposite   - Solvent exchange, Solvent casting, and Melt compounding extrusion
   ○  Fabrication of porous structure  - Solid Freeform Fabrication (3D printing)

	•  Thermodynamic characterization
   ○  Surface charge density, Degree of oxidation and animation, Surface energy, and Colloidal properties of  
       nanoparticle
       - Dynamic Light Scattering (DLS), Zeta potential analysis, Rheometry,  Differential Scanning Calorimetry (DSC)
       - Contact angle measurement, Conductometirc and potentiometric titration

	•  Nanomaterial and polymer nanocomposite characterization
   ○  Morphology, Size, and Dispersion of nanoparticle
       - Atomic Force Microscopy (AFM), Field Emission Scanning Electron Microscopy (FESEM), Polarized Optical 
         Microscopy
   ○  Crystallinity, Crystal structure, and Chemical composition of nanoparticle
       - DSC, X-ray Diffraction (XRD), Infrared-, UV-visible-, Raman  spectroscopy, Energy-dispersive X-ray (EDS), 
         X-ray photoelectron spectroscopy (XPS), Inductively Coupled Plasma (ICP) analysis  
   ○  Thermal, Mechanical, Rheological, and Viscoelastic properties of polymer nanocomposite
       - DSC, Thermogravimetric Analysis (TGA), Rheometry
       - Dynamic Mechanical Analysis (DMA), Fracture mechanical  and Creep analysis
       - Time-temperature-superposition

	•  Technical graphing, Data analysis and statistical analysis
   ○  Factorial design, Conjoint analysis, Analysis of variance (ANOVA), Regression analysis, Nonparametic analysis
       - OriginLab, SPSS, IGOR Pro





AWARDS AND HONORS
	2014
	Six Finalists for The Eastman Chemical Student Award in Applied Polymer Science at Polymeric Materials: Science and Engineering (PMSE) Division of The American Chemical Society (ACS) National Meeting at San Francisco, CA

	2013
	1st place for podium presentation at The Eastman Chemical Company Graduate Student Symposium

	2011
	1st place for podium presentation at The Eastman Chemical Company Graduate Student Symposium

	2010
	Institute for Critical Technology and Applied Science (ICTAS) Doctoral Scholar Graduate Fellowship (4 year)

	2009
	Chevron-Phillips Chemical Professional Excellence Travel Award

	2009
	Society of Wood Science and Technology (SWST) Fellowship (1 year)

	2006
	Wood-Based Composites (WBC) Center Fellowship (2 year)




PRESENTATIONS
	Ph.D.
Jung Ki Hong, Abby R. Whittington, & Maren Roman
     - American Chemical Society (ACS) National Meeting, San Francisco, CA (2014)
     - American Chemical Society (ACS) National Meeting, Dallas, TX (2014)
     - Eastman Graduate Student Symposium, Blacksburg, VA (2011)
     - IUPAC World Polymer Congress, Blacksburg, VA (2012)
     - Humboldt Kolleg Collaboration and Networks in the 21st Century, Arlington, VA (2012)
     - Bio-based Materials Center Graduate Research Symposium, Blacksburg, VA (2012)
     - Eastman Graduate Student Symposium, Blacksburg, VA (2011)

	M.S.
Jung Ki Hong, Charles E. Frazier, & Maren Roman
     - American Chemical Society (ACS) National Meeting, San Francisco, CA (2010)
     - Wood-Based Composites Center (WBC) Industry Advisory Board Meeting, Blacksburg, VA (2010)
     - Wood-Based Composites Center (WBC) Industry Advisory Board Meeting, Blacksburg, VA (2009)
     - American Chemical Society (ACS) National Meeting, New Orleans, LA (2008)
     - Macromolecules and Interfaces Institute (MII) Technical Conference and Review, Blacksburg, VA (2007)
     - Society of Wood Science and Technology (SWST) Annual Convention,  Knoxville, TN (2007)





PUBLICATIONS (First Author and Co-First Author)
	- Maren Roman; Jung Ki Hong; Stephen Doyle Smith: Gel-forming nanocrystalline cellulose composite and method of  
  making the same. 2014. (Patent Pending)

- Empson, Y. M.1; Ekwueme, E. C.1; Hong, J. K.1; Paynter, D. M.; Kwansa, A. L.; Brown, C.; Pekkanen, A. M.; 
Roman, M.; Rylander, N. M.; Brolinson, G. P.; Freeman, J. W., High elastic modulus nanoparticles: a novel tool for 
subfailure connective tissue matrix damage. Translational research : the journal of laboratory and clinical medicine 
2014, 164 (3), 244-257.

- Jung Ki Hong and Maren Roman, Cellulose Nanocrystals-Reinforced Polymeric Bone Scaffolds. 2013. The National 
   Institute of Standards and Technology (NIST) Cellulose Nanomaterials Compilation Book chapter (p.127). In 
Compiled and Edited by: Michael T. Postek, Robert J. Moon, Alan W. Rudie and Michael A. Bilodeau. Production 
and Applications of Cellulose Nanomaterials. TAPPI PRESS. GA 30092 U.S.A.

- Jung Ki Hong and Maren Roman, Report of Analysis Nano Crystalline Cellulose (NCCs-1 and NCC-1) from 
FPInnovations performed for the National Research Council Canada Chemical Metrology Institute for National 
Measurement Standards. 2012.






