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Education
	Doctor of Philosophy
	March, 2011 – February, 2017 
School of Chemical and Biological Engineering, Seoul National University
Thesis topic: Development of Oxydehydration Catalyst for Glycerol to Acrylic acid and Hydrogenation Catalyst of Carbon monoxide by Hetero-atom Doping Technique
Advisor: Prof. Jongheop Yi

	Bachelor of Science
	March, 2006 – February, 2011
Department of Chemical and Biomolecular Engineering, Yonsei University



Research Experiences
	Research associate scholar
(Post-doctoral)
	March, 2017 – June, 2018
Institute of Chemical Processes, School of Chemical and Biological Engineering,
Seoul National University
August, 2018 – Present (Advisor: David W. Flaherty)
Chemical and Biomolecular Engineering
University of Illinois at Urbana-Champaign



Teaching Experiences
	Teaching Assistant
	September, 2011 – December. 2011 (Reaction Engineering II)
September, 2012 – December, 2012 (Chemical and Biological Process Experiments)
September, 2013 – December, 2013 (Chemical Industrial and Management Engineering)
in School of Chemical and Biological Engineering, Seoul National University



Academic and Research Honors
1. Academic Excellence Scholarship, Seoul National University (2012 1st / 2013 1st)
2. Academic Excellence Scholarship, Yonsei University (2007 2nd / 2009 1st)
3. Outstanding Poster Presentation Awards, The Korean Society of Clean Technology (March, 2013)
4. National Science & Technology Scholarship (Korea Student Aid Foundation) (2006 1st / 2006 2nd / 2007 1st / 2007 2nd / 2008 1st / 2008 2nd / 2009 1st / 2010 2nd)

Publication Summary
	Published Papers
	Presentations
	Patents

	International
	International
	Domestic
	Registered
	Application

	23
(First author: 9, 
Co-author 14)
	25
	21
	5
	3
(US: 3)
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Technical Skills
1. Synthesis of Catalyst
A. Nanostructured catalysts (Polyoxometalate, sol-gel, hydrothermal, hard- and soft-templating method, and so on)
i. 3D open porous aluminosilicate and aluminosilicophosphate nanospheres 
ii. Mesoporous alumina
iii. Metal nanoparticles
iv. Molybdenum-vanadium-tellurium-niobium mixed oxide catalyst
B. Supported catalysts (Colloidal method, Impregnation, precipitation, direct reduction method, and so on)
i. Bimetallic Cu-Ni/mesoporous alumina
ii. Metal/graphene, and metal/doped graphene
iii. Metal oxide and metal nanoparticles on alumina, silica, and titania
iv. Metal-zeolites
C. Hetero-atom doped catalysts (Hydrothermal, heat-treatment method, and so on)
i. Nitrogen or Boron doped graphene
ii. Tungsten or cerium doped molybdenum-vanadium based mixed oxide
2. Characterization Techniques
A. Qualification and quantification of chemicals
i. Gas chromatography (w/ frame ionization detector (FID), thermal conductivity detector (TCD), and mass spectrometer detector (MSD))
ii. Liquid chromatography (w/ refractive index detector (RID) and ultraviolet detector (UVD)).
B. Experiences for handling material analysis instruments
i. In-situ Fourier transform infrared spectroscopy (Transmission FT-IR, ATR-FT-IR) 
ii. Temperature programmed techniques w/ TCD and MSD: Oxidation (TPO), reduction (TPR), desorption (TPD)
iii. TEM: JEM-3010 (JEOL)
iv. XRD: D/max-2500/PC (Rigaku)
v. UV-Visible-NIR spectroscopy
vi. XAS (Pohang accelerator laboratory)
vii. Scanning electron microscopy (SEM)
viii. Transmission electron microscopy (TEM)
C. Utilized instruments
i. X-ray photoelectron spectroscopy (XPS)
ii. Scanning transmission electron microscopy (STEM)
iii. Electron paramagnetic resonance spectroscopy (EPR)
iv. Nuclear magnetic resonance spectroscopy (NMR)
v. Thermogravimetric analysis (TGA)
vi. Inductively coupled plasma-mass spectrometer (ICP-MS)
vii. Electron probe micro-analyzer (EPMA)
3. Computational Chemistry
A. Periodic DFT calculations using Vienna ab-initio software package (VASP)
i. Modeling of amorphous molybdenum-vanadium-oxide, tungsten incorporated molybdenum-vanadium-oxide models.
ii. Modeling of crystalline metal (Cu, Pd, etc.), metal oxide (Mo-V-based mixed oxide), and supported surfaces.
iii. Transition states for chemical reactions: Dehydration, dehydrogenation, migration and so on
B. Cluster DFT calculations using Gaussian 03 program
i. Determination of entropy for gaseous molecules
4. Reactor Design and Operation
A. Fully automated high-pressured fixed-bed flow reactor with online sampling of liquid and gas products for ester reduction to ether
B. High-pressure batch reactor for hydrogenolysis reaction
C. Fixed-bed flow reactor w/ condensing, trapping, and online sampling for dehydration, oxydehydration, cracking, oxidative dehydrogenation, CO hydrogenation, and selective hydrogenation.
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