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Associate Professor

Email: jpyun@email.arizona.edu
Building: OC 319 
Phone: 520-626-1834

Honors

Kavli Fellow, US National Academy of 
Science , 2011
INSIC Technical Achievement Award for 
Magnetic Tape, 2009
Alfred P. Sloan Research Fellowship, 
2009
IBM Faculty Award, 2007
Office of Naval Research Young 
Investigator Award, 2007
NSF CAREER Award, 2007

Education and Appointments

B.A. 1997, Northwestern University
Ph.D. 2002, Carnegie Mellon University
Postdoctoral Fellow 2002-2004, IBM Almaden 
Research Center / UC Berkeley

Research Interests

Organic
Energy Science
Materials and Polymer Chemistry
Surfaces and Solid State
Synthesis/Synthetic Methods 
Development

Research Summary
Organic, Polymer, Materials Chemistry, Nanocomposites, Magnetic and Biomimetic Materials, Self-
Assembly

Our research program is focused on the synthesis and characterization of novel polymeric and 
composite materials, with an emphasis on the control of nanoscale structure. Recent 
developments in polymer and colloid chemistry offer the synthetic chemist a wide range of tools 
to prepare well-defined, highly functional building blocks. We seek to synthesize complex 
materials from a "bottom up" approach via the organization of molecules, polymers and 
nanoparticles into ordered assemblies.

Control of structure on the molecular, nano- and macroscopic regimes offers the possibility of 
designing specific properties into materials that are otherwise inaccessible. We are particularly 
interested in compatabilizing interfaces between organic and inorganic matter as a route to 
combine the advantageous properties of both components. This research is highly 
interdisciplinary bridging the areas of physics, engineering and materials science with creative 
synthetic chemistry.
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We are pursuing a modular synthesis of nanocomposite chains composed of ferromagnetic 
colloids and functional block copolymers. Controlled and living polymerizations allow the organic 
chemist to prepare of a wide range of functional block copolymers which will be used as polymeric 
surfactants in the formation of magnetic colloidal dispersions. In the presence of a magnetic field, 
these core-shell magnetic nanoparticles align into polymeric chains. The assembled chain can then 
be locked in by crosslinking of reactive groups attached to the block copolymer surfactant. It is 
anticipated that the hybridization of these components on the nanoscale will synergistically 
combine the beneficial film forming properties of organic polymers with the magnetic character of 
the inorganic colloid. We have developed new synthetic methods using polymeric surfactants to 
prepare well-defined ferromagnetic nanoparticles and demonstrated that dispersed colloids can be 
magnetically assembled into mesoscopic 1-D nanoparticle chains, which we refer to as mesoscopic 
polymer chains, or “meso-polymers.” Functionalization and controlled assembly of these novel 
building blocks are currently being pursued.

Funding: National Science Foundation, Office of Naval Research, American Chemical Society-
Petroleum Research Fund

Collaborators: Tomek Kowalewski (Carnegie Mellon University), Alamgir Karim, Jack Douglas 
(NIST), Inbo Shim (Kookmin University, Seoul, Korea), Jeanne Pemberton (U of A), Daniel Savin 
(University of Vermont)

TEM of ferromagnetic polystyrene coated cobalt nanoparticles 

Hybrid Nanocomposites for Solar Cells: Conjugated Polymers and Semiconductor 
Nanoparticles

In collaboration with Neal Armstrong at the U of A, we are investigating the preparation of novel 
hybrid nanocomposites of CdSe quantum dots with polythiophenes. We are developing novel 
ligand chemistry to functionalize CdSe quantum dots that will enable electro-copolymerization 
with thiophene monomers to prepare covalently linked, electroactive materials. In particular, we 
are investigating the direct modification of transparent conductive oxide materials via electro-
polymerization to prepare electrochemically “wired” thin films of polymer-semiconductor hybrids 
with anodic electrodes. These materials are being investigated for applications as photovoltaic 
devices and photocatalytic systems for hydrogen generation. This interdisciplinary project 
combines synthetic organic chemistry, polymers, optical spectroscopy, thin film/surface 
characterization and device fabrication thru collaboration with a number of research groups at the 
U of A.

Funding: Department of Energy-Basic Energy Sciences

Collaborators: Neal Armstrong, Zhiping Zheng, Dominic McGrath, Scott Saavedra, Hank Hall, 
Oliver Monti (U of A)



Magnetic Nanocomposite Thin Films for Magnetic Tape

We are investigating the preparation of nanostructured thin films of organic polymers and 
magnetic nanoparticles as novel binder materials for magnetic tape. This technology is critical for 
long term archival storage, which is still the most reliable and cost-effective media for this 
application. New synthetic methods to functionalize and protect high moment and coercivity 
ferromagnetic nanoparticles against corrosion and sintering are being developed using organic 
polymers and polymeric precursors. This project is also highly collaborative with industrial 
researchers thru the Information Storage Industry Consortium (INSIC), which include, IBM, HP, 
SONY and Imation.

Funding: INSIC

Collaborators: Ric Bradshaw, Delia Milliron, Spike Nayaran (IBM), Dave Nikles (University of 
Alabama)
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