
Dr. MAHENDRA K. SUNKARA

Professor of Chemical Engineering

Interim Director, Conn Center for Renewable Energy Research

University of Louisville, Louisville, KY 40292
EDUCATION
Ph. D., (1993) 
Chemical Engineering, Case Western Reserve University, Cleveland, OH
Thesis Advisors: Prof. John C. Angus and Prof. J. A. Mann, Jr. 

Thesis Title: “Monte-Carlo Simulation of Diamond Nucleation and Growth”
M.S. (1988)
Chemical Engineering, Clarkson University, Potsdam, NY 
Thesis Advisor: Prof. D-T Chin

Thesis Title: “Selective Pulse Plating of Gold and Tin-Lead Alloys”
B.Tech (1986)
Chemical Engineering, Andhra University, Waltair, India
Secured first rank among the graduating class.

EMPLOYMENT
    Director, Conn Center for Renewable Energy Research

Oct. 13 – Present
    Interim Director, Conn Center for Renewable Energy Research

Oct ’09 - Present
Director, Institute for Advanced Materials and Renewable Energy
Apr ’07 – Sept. ‘09
Professor, University of Louisville, Louisville



July ’06 - Present
Associate Professor, University of Louisville, Louisville

July ’02 – July ‘06
Assistant Professor, University of Louisville, Louisville


August ‘96 - July’02
Consultant, K-Systems Corp., Wright Patterson AFB, Dayton

June ’96 - August ‘96
Project Engineer, Faraday Technology, Inc., Dayton


May '93 - June 96
Research Assistant, Case Western Reserve University, Cleveland 
Aug. 88 - May 93

Graduate Assistant, Clarkson University, Potsdam, N.Y.

Jan. 87 - Aug. 88

Chemical Engineer, Hindustan Polymers Ltd., Waltair

      
Aug. 86 - Dec. 86

BOARD MEMBERSHIPS
· Founder & Chief Technology Officer, Advanced Energy Materials, LLC (2010- Present)

· Director, Karuturi Global Ltd. (India, Kenya, Ethiopia) (2010- Present)

· Founding Director, Chemener Batteries (Pvt) Ltd (2011 – Present)

· Editorial board member, Nanotechnology (IOP journal) (Jan 2011 – Present)

· Editorial board member, Journal of Nanoenergy and Power Research (2010-Present)
SCIENTIFIC AND HONOR SOCIETIES

· Local Chapter President, Sigma Xi, 2007-2009.

· Member, Materials Research Society (MRS), 1999-Present

· Member, Electrochemical Society (ECS), 1993 - Present

· Member, American Institute of Chemical Engineers (AICHE), 1992 - Present

· Member, American Society of Metals (ASM), 1996 – 

· Member, National Association of Corrosion Engineers (NACE), 1993 - 1996

· Member, American Vacuum Society (AVS), 2000 – 2004

· Listed in International Who’s Who in Professionals, 1999.
AWARDS AND RECOGNITIONS
· Best student award during sophomore and junior years. (1984,1985)

· Best paper award at Undergraduate Chemical Engineers’ Conference. (1986) 

· National Merit Scholar, India. (1982-1986)

· NSF CAREER Award, (1999). 

· Ralph E. Powe Junior Faculty Award in Engineering, ORAU. (1999).

· Finalist, Alumni Research Scholar, Speed Scientific School, (2000), (2006).

· Top 25 Young Guns in Louisville, Louisville Magazine, (2002).

· Nominee for the UofL’s Distinguished Faculty Award, (2007).

· University’s Distinguished Faculty Award in Research and Scholarship, 2009 

· United Phosphorus Chemcon Distinguished Speaker Award, CHEMCON 2009, Indian Institute of Chemical Engineers (IIChE), 2009.

· University Scholar, U of L, 2010-2013.

OTHER PROFESSIONAL TRAINING

· “Electrochemical Techniques”, 5-day workshop, U. of Virginia, Charlottsville, VA, 1995.
· “Thin Films” Workshop at San Jose, CA organized by Materials Research Society, 1999.

PERSONAL:
Married, two daughters

CURRENT RESEARCH GROUP  

Ph.D. Students: Alejandro Garcia Martinez, Swathi Sunkara, Maria Carreon, Tu Nguyen, Harry Russell, Dustin Cummins, Venkat Vendra.
Undergradute Students: 

 AWARDS FOR MENTORED STUDENTS 

E.L. Clark, Goldwater Scholarship (2011)

B.D.Chernomordik, Goldwater Scholarship, Tau Beta Pi Fellowship (2009); NSF Graduate Fellowship (2009)

B.D. Chernomordik, Outstanding M.Eng Student, Student Commencement Speaker, U. of Louisville (2009)

Santoshrupa Dumpala, 2nd Prize, AICHE NSEF Poster Competition 2007, Best Paper, Nanotechnology symposium @ Sullivan University. 

Jyothish Thangala, Honorable Mention, MIT’s Energy Nanotechnology Intl conference (2006).
B.D. Chernomordik, Barry Goldwater Scholarship (2006)
Gopinath Bhimarasetti, 2nd prize, Nanoscale Science and Technology Poster Competition, AICHE Annual Meeting, Fall 2004.

Gopinath Bhimarasetti, Best Poster, Tristate Catalysis Society Meeting, 2003.
Sally Eaton, John Krawczyk, Timothey Learn and R. Lowe (KY Space Grant Fellowships)
Kevin Krogman, Honorable Mention, NSF Graduate Fellowship.
Randall Lowe, Honorable Mention, NSF Graduate Fellowship.
Trevor Powers (Christian Academy), First Prize, Engineering,Intel Science Fair, Portland (2004)
Suhail Malhotra (Manual Student), Fourth place winner, Intel Science Fair, Pheonix (2005).
Santoshrupa Dumpala, Best Ph.D. Dissertation, 2012 (Houchens Prize, U of L)

Vivekanand Kumar, Best Ph.D. Dissertation, 2011 (Houchens Prize, U of L)

Thad Druffel, Guy Stevenson Award (outstanding graduate student), U. of Louisville (2009)

Gopinath Bhimarasetti, Best Ph.D. Dissertation, 2005 (Houchens Prize, UofL)

Shashank Sharma, Best Ph.D. Dissertation, 2003 (Houchens Prize, U of L)

COMMUNITY SERVICE ACTIVITIES

· Provided monetary help to hometown (Potharlanka, Guntur District, India) to construct a completely new building for upper primary school. 

· Gave many lectures in many engineering colleges during visits to India over last fifteen years.
TEACHING

SEMESTER              COURSES TAUGHT                                      
              

FALL 1996

CHEMICAL VAPOR DEPOSITION   


SPRING 1997 
REACTOR DESIGN
 
            


FALL 1997  
 
THIN FILMS SCIENCE

            

SPRING 1998 
REACTOR DESIGN

            


FALL 1998

COMPUTER APPS. IN CHEM. ENGG.


SPRING 1999  
REACTOR DESIGN  

            

FALL 1999  

COMPUTER APPS. IN CHEM. ENGG. 
 

SPRING 2000  
CHEMICAL VAPOR DEPOSITION   


FALL 2000

COMPUTER APPS IN CHEM. ENGG 
 


SPRING 2001 
REACTOR DESIGN   

   


FALL 2001

COMPUTER APPS IN CHEM. ENGG.    


SPRING 2002

REACTOR DESIGN





SPRING 2002

CHEMICAL VAPOR DEPOSITION


SUMMER 2002
COMPUTER APPS IN CHEM. ENGG 


FALL 2002

COMPUTER APPS IN CHEM. ENGG


SUMMER 2003
COMPUTER APPS IN CHEM. ENGG


FALL 2003

TRANSPORT PHENOMENA



SPRING 2004

REACTOR DESIGN






SUMMER 2004
COMPUTER APPS IN CHEM. ENGG


FALL2004 

TRANSPORT PHENOMENA



SPRING 2005

REACTOR DESIGN





SUMMER 2005
COMPUTER APPS IN CHEM. ENGG


FALL 2005

TRANSPORT PHENOMENA



SPRING 2006

REACTOR DESIGN





SPRING 2006

CHEMICAL VAPOR DEPOSITION


SUMMER 2006
COMPUTER APPS IN CHEM. ENGG

FALL 2006

TRANSPORT PHENOMENA

SPRING 2007

REACTOR DESIGN

SPRING 2007

CHEMICAL VAPOR DEPOSITION

SUMMER 2007
COMPUTER APPS IN CHEMICAL ENGINEERING

FALL 2007

TRANSPORT PHENOMENA

SPRING 2008

REACTOR DESIGN

SUMMER 2008
COMPUTER APPS IN CHEMICAL ENGINEERING

FALL 2008

TRANSPORT PHENOMENA

FALL 2008

MATERIALS CHARACTERIZATION – I

SPRING 2009

DID NOT TEACH

SUMMER 2009
RENEWABLE ENERGY SYSTEMS

SUMMER 2009
COMPUTER APPLICATIONS IN CHEMICAL ENGINEERING

FALL 2009

DID NOT TEACH

SPRING 2010

TRANSPORT PHENOMENA

SUMMER 2010
ENERGY CHALLENGES

FALL 2010

CHEMICAL VAPOR DEPOSITION

SPRING 2011

TRANSPORT PHENOMENA
SUMMER 2011
ENERGY CHALLENGES

SPRING 2012

TRANSPORT PHENOMENA

SUMMER 2012
ENERGY CHALLENGES

FALL 2012

ENGINEERING FUNDAMENTALS 1
Course Materials and Laboratory Development Activities: 

(a) A multi-instructor taught course on “Renewable Energy Challenges”: Developed a multi-disciplinary, multi-instructor taught, graduate elective course during summer semester that is focused on the science of various renewable energy conversion and storage technologies. Students developed renewable energy exhibits for K-12 students as part of this course and/or designed and developed solar cars.
(b) A course on “Chemical Vapor Deposition”: Developed a graduate level course on CVD that includes four main computational exercises on thermodynamics, plasma chemistry, transport and crystal growth modeling using commercial packages -CHEMKIN III, CFDRC and SAMPR. CHEMKIN III is licensed from Reaction Design, Inc. SAMPR is licensed from NASA Ames Research Center. CFDRC is a commercial package licensed from CFDRC, Inc. The exercises using CHEMKIN III are based on our own research results, i.e., diamond deposition prediction based on radical species. The exercises using CFDRC and SAMPR dwell on the reaction kinetics and transport phenomena in plasma reactors. In addition, our research using kMC simulations are used as illustrations for teaching concepts on surface chemistry during crystal growth. 

(c) A graduate level laboratory course on “Materials Characterization –II”: The lecture and laboratory curriculum for fifth year (Meng) and graduate students is developed using the UHV Surface Science Facility and the multi-user materials characterization facilities. 

(d)  An undergraduate course on “Computer Applications in Chemical Engineering”: Introduced Spreadsheet Programming using EXCEL and VB as tools) for solving chemical engineering problems involving algebraic, differential, and partial differential equations. 

(e)  Multi-user/Multi-Investigator Research Facilities: Using several grants from NSF (EPS 0083103, ECS 9724371, ECS 0216347, ECS 9724371) as a PI or as a co-PI, established multi-user core facilities at U of Louisville necessary for performing research on advanced materials and nanotechnology. These facilities can be characterized as three new major facilities for University of Louisville: (a) in-Vacuo surface science research facility (XPS, UPS, LEED, AES, SPM) and a TEM sample preparation facility (Sunkara as PI). (b) 3-D Nanoimaging Facility (Cohn as PI): a Park M/5 AFM and a Wyko 2000 white light interferometer, and complimented with a JEOL 5310 Scanning Electron Microscope and (c) Nanomanipulation Facility (Cohn as PI). These core facilities serve several faculty (>10), post-doctoral associates (>5) and students (>40) from various academic and industrial organizations. 

(f)  Institute for Advanced Materials and Renewable Energy: Established board of trustees approved Institute for Advanced Materials and Renewable Energy (IAM-RE) by acquiring several state of the art instrumentation such as Energy Filtered Field Emission TEM, X-ray Diffractometer (XRD), etc. and collocating several other instrumentation in to Lutz 009/010/022. In addition, an energy conversion and storage device testing facility is established in Ernst 306/307.

(g)  Conn Center for Renewable Energy Research: Led the development of facilities, space, recruitment of personnel to build the center for renewable energy research (over 10,000 sq.ft of new facilities). The Conn Center replaces IAM-RE and expands the focus on renewable energy research. 
PATENTS

1.  M. Menon, M. Sheetz, M.K. Sunkara, C. Pendyala, J. Jasinski and S. Sunkara, “Photoelectrochemical cell including Ga(Sb)xN1-x semiconductor”, US Patent Application 13/630875, 9/28/2012.
2.  M.K. Sunkara and F. Petzold, “Catalyst Compositions and Methods for Desulfurization”, US Provisional Patent Application 61671384, 7/13/2012.

3.  M.K. Sunkara, V. Kumar, J-H. Kim and E.L. Clark, “Methods for Synthesizing Metal Oxide Nanowires”, US Patent Application 13/183,191, Filed 7/14/2011.

4.  M.K. Sunkara, H. Chandrasekaran, and H. Li, “Growth of textured gallium nitride thin films and nanowires on polycrystalline substrates”, US Patent 7, 819, 974, October 26, 2010.

5.  M.K. Sunkara, H. Chandrasekaran, and H. Li, “Bulk synthesis of metal and metal based dielectric nanowires”, US Patent 7,771,689, August 10, 2010.

6.  M.K. Sunkara, S. Sharma, H. Chandrasekaran, H. Li, and S. Vaddiraju, “Synthesis of fibers of inorganic materials using low-melting metals”, US Patent 7, 713, 352, May 11, 2010.

7.  M.K. Sunkara, P. Meduri and G.U. Sumanasekera, “High capacity anode materials for Li Ion batteries”, US Provisional Patent Application 61/141,502, December 2008.

8.  M.K. Sunkara, J-H. Kim and V. Kumar, “A new process and a new reactor for bulk production of metal oxide nanowires”, US Patent Application 12248731, October 2008 (Provisional Patent Application 60/978,673 on October 2007).

9.  M.K. Sunkara, M. Mozetic, U. Celbar, and S. Vaddiraju, “A method for rapid synthesis of metal oxide nanowires at low temperatures”, US Patent 7,591,897, September 22, 2009.
10.  M.K. Sunkara, S. Vaddiraju, B. Deb and J. Thangala, “Vapor phase synthesis of metal and metal oxide nanowires”, US Patent Application 20070087470, April 19, 2007
11.  M.K. Sunkara and G. Bhimarasetti, “Tubular Carbon Nano/Micro Structures and Method of Making the Same”, US Utility Patent 7,597,941, September 9, 2009.

12.  M.K. Sunkara, S. Dumpala, R.C. Mani, R.D. Lowe, G.U. Sumanasekera, and R.P. Baldwin, “Conical Carbon Nanopipettes: Methods of Making and Applications”, US Patent Application 12176632, 21 July 2008.

13.  M.K. Sunkara, S. Sharma, H. Chandrasekaran, H. Li, S. Vaddiraju, “Synthesis of fibers of inorganic materials using low-melting metals”, US Patent Application 20070095276,  May 3, 2007.
14.  T. Druffel, X. Sun, K.  Krogman, M.K. Sunkara, M.C. Lattis, J.T. Foreman, O.M. Buazza, L.C. Lossman, G. Powers, “Lens forming systems and methods”, US Patent Application 20060065989, March 30, 2006. 

15.  H. Chandrasekaran, H. Li and M.K. Sunkara, “Bulk Synthesis of Metal and Metal Based Dielectric Nanowires”, U.S. Provisional Patent Application 20040132275, July 8, 2004. 
16.  M.K. Sunkara, S. Sharma, B.H. Davis and U.M. Graham, “ Formation of metal oxie nanowire networks (nanowebs) of low-melting metals” , US Patent 7,445,671  November 4, 2008 

17.  M.K. Sunkara, H. Chandrasekaran and H. Li, “Growth of textured gallium nitride thin films on polycrystalline substrates”, US Patent 7,238,232, July 3, 2007.

18.  S. Sharma and M.K. Sunkara, “Direct synthesis of oxide nanostructures of low melting metals”, US Patent 7,182,812, February 27, 2007.

19.  M.K. Sunkara and S. Sharma, “Low temperature synthesis of semiconductor fibers”, US Patent 7,241,432, July 10, 2007.

20.  M.K. Sunkara and S. Sharma, “Low temperature synthesis of silicon fibers”, US Patent 7,252,811, August 7, 2007.
21.  S. Sharma and M.K. Sunkara, “Low Temperature Synthesis Route for Semiconductor Fibers”, US Patent 6,806,228, October 19, 2004.

22.  M. Ueno and M.K. Sunkara, “Method of synthesizing metal doped diamond-like carbon films”, U.S. Patent No. 6,669,996, Issued December 30, 2003.

23.  M. K. Sunkara, “Sealing Ring with Electrochemical Sensing Electrode”, U.S. Patent No. 5,865,971, March, 1999.

24.  E.J. Taylor, C-D. Zhou, R.P. Renz, and M.K. Sunkara, “Electrolytic Unit for Recovery of Heavy Metals”, U.S. Patent No. 5, 599, 437, Feb.4, 1997.

EXTERNAL GRANTS

1. “Nanoscale Materials and Architectures for Solar Energy Conversion”, E. Grulke (Leader), M.K. Sunkara (co-Leader), B.J. Hinds, S. Rankin, M. Menon, G.U. Sumanasekera, R.W. Cohn, B.Alphenaar, H. Rypkema, G.Willing, F. Zamborini, US Department of Energy, $1.88M, 09/01/2011-8/30/2014.
2. “SOLAR: New Materials Search for Solar Energy Conversion to Fuels”, M.K. Sunkara (PI), K. Rajan, S. Datta, J. Jasinski and M.Menon, National Science Foundation, $1.1M, 09/15/2011-09/14/2014.

3. “Novel Hydro Desulfurization Catalysts”, PI: M.K. Sunkara, KY Commercialization Fund, $75K, 01/01/2012-4/30/2013.

4. “Hematite nanowire array electrodes for photoelectrochemical water splitting”, PI- M.K. Sunkara, KSGC fellowship support to Harry Russell, $30,000, 01/01/2012-12/31/2012.

5. “A reactor and method for production of titania and related metal oxide nanowires”, subcontract to Advanced Energy Materials, LLC (NSF SBIR Phase I), M.K. Sunkara (PI), $38K, 01/01/2011-06/30/2011.

6. “University of Louisville Research and Energy Independence”, DOE CDP, $2M, 08/01/2010-07/30/2012, M.K Sunkara (PI). This support was used for building equipment and personnel infrastructure for Conn Center and expanding research efforts at UofL.
7. “Technologies for commercializing biofuels, natural gas and carbon dioxide”, M.K. Sunkara (PI) along with M. Carreon, E. Berson and P. Ratnasamy, KY DEDI, $250K, 08/01/2010-07/30/2012.

8. “High capacity and durable electrode materials for next generation Li ion batteries”, M.K. Sunkara (PI) along with G.U. Sumanasekera (co-PI), $225K, Clinical & Translational Science Pilot Grant Program, Office of Vice President for Research, University of Louisville, 07/01/2010-06/30/2012.
9. “A platform technology and reactor for bulk production of nanowires (NanowireX)”, M.K. Sunkara (PI), $225K, University of Louisville Clinical & Translational Science Pilot Grant Program, Office of Vice President for Research, University of Louisville, 07/01/2010-06/30/2012.
10. “A Reactor for Commercial Production of Metal Oxide Nanowires”, Kentucky Commercialization Fund (KCF), $75,000, M.K. Sunkara (PI), 01/01/2010 – 12/31/2010.

11. “Li Ion Batteries for Electric Vehicle (EV) Applications”, Kentucky Renewable Energy Consortium (KREC), $199,996, M.K. Sunkara (PI), G.U. Sumanasekera (co-PI), 10/01/2009-4/30/2011.
12. “Development of a Solid Catalyst-Based Technology for Production of Biodiesel from Waste Vegetable Oils”, Kentucky Renewable Energy Consortium (KREC), $200,000, M.K. Sunkara (PI), P. Ratnasamy (co-PI), 10/01/2009-4/30/2011.
13. “Nanostructured Interfaces for Fusion Energy Systems”, DOE SBIR Phase I program, a subcontract from Technova Corp., M.K. Sunkara (PI), $8K, 07/01/2008-03/31/2009.

14. “A closed loop regenerative energy and fuel system for space exploration”, M.K. Sunkara (PI), Fellowship support to Boris Chernomordik and Harry B. Russell, $36K, NASA EPSCoR, 07/1/2008-4/30/2010.

15. “Nanoscale materials and architectures for solar energy conversion”, DOE-EPSCoR, Cluster Leader, $1.95M from DOE and $0.51M from the state EPSCoR, 07/15/2007-03/14/2011.
16. “Photocatalysts for Solar Energy and Hydrogen Production”, $340K, co-PI (G. Willing – PI;  Kentucky Rural Energy Consortium/Department of Energy, 09/01/06-09/31/07.
17. “Self-assembled Coatings for Military Optical Coating Applications”, AFOSR, Co-PI (E-Grulke – PI), $60K for UofL Sub (total -$299K), 11/01/05-10/31/08.
18. “Nanowire based photonics”, NASA JRI, $97K, 07/01/06-06/30/08.

19. “Synthesis of Inorganic Nanowires and Integration into Optical Sensing Applications”, NASA JRI, PI, $37K, 04/15/05-04/14/06.
20. “Institute for Advanced Materials at University of Louisville”, $3.34M, Department of Energy, P.I. (along with G. Sumanasekera, T.L. Starr, R.W. Cohn and G. Willing), 07/01/05-06/31/06.
21. “Scaleable Technology for Hydrogen Production via Photoelectrochemical Splitting of Water”, $102.5K, P.I., Western Kentucky Energy/Environment Consortium, 10/01/04-12/31/05. (State Agency)
22. “Self-Oriented Crystal Growth of Gallium Nitride on Molten Gallium”, Kentucky Science & Engineering Foundation (KSEF), P.I., $100K, 06/01/04-05/31/06. (State Agency)
23. “High Index Polymers Incorporating Nanoparticles”, P.I., Optical Dynamics Corp., $56K, 10/01/04-08/31/05. (Industry)
24. “Advanced Hydrogen Transport Membranes for Vision 21 Fossil Fuel Plants”, P.I., Subcontract from DOE/ELTRON/SUDCHEMIE, INC., $56K (total $80K with $24K of cost share from UofL), 10/01/04-12/31/05. (Industry/Federal)
25.  “Nanowires with Built-in Heterojunctions”, P.I., Kentcuky Space Grant Consortium (KSGC) Fellowship for Randall Lowe, $18,000, 09/01/04-07/31/05 and NASA Enhanced Connections Program (NASA EPSCoR), $25,000, 09/01/04-07/31/05. (State Agency/Federal)
26. “Nanwire Technology for Space Missile Defense”, US Army SMDO, co-PI (R.W. Cohn – PI, along with five other co-PIs), $7.3 M, 01/15/04-12/31/08. (Federal)
27. "Toward University/Industry Collaborative Research Center in Materials Nanotechnology", KSTC, Research Collaboration Grant, P.I. (4 co-PIs), $40K, Aug 1, 2003 - July 30, 2005. (State)
28. “Acquisition of a virtual presence surface-profiling microscope for nanomanipulation and nanoassembly”, NSF, co-P.I., $153,553, 05/01/02-05/01/05 (with R.Cohn as PI). 
29. REU Supplement to CAREER Grant on Nucleation and Growth of Covalent Solids, NSF, P.I., $12K, 1/01/02-05/01/03. 
30. “Nanocrystalline Diamond Films”, KSGC, $16,000, P.I., 09/01/02-08/15/03. Fellowship for Timothy Learn. 
31. “Co-operative Agreement between CAER and UoL regarding the in-vacuo research facility”, CAER, University of Kentucky, $ 30K, 06/01/02 – 08/30/03. 
32. “CORMIT: Corrosion Mitigation in Navy Pipe Flanges”, as a subcontractor to Navy’s SBIR Phase II program, $57,500, 01/01/01-01/01/03. KBSI is the prime P.I. 
33. “Co-operative Agreement between CAER and UoL regarding the in-vacuo research facility”, P.I., CAER, University of Kentucky, $90K, 06/01/01-06/01/02. 
34. “In-Vacuo Research Facility for Characterizing Materials, Processes and Nanostructures”, P.I., (Co-PIs: R.W. Cohn, R. Miranda, E.C. Dickey and A. Dozier),  NSF Non-renewable Grant Program, $499,999 (plus $250,000 cash as match from the state of KY and U of L), 08/01/00 – 08/01/02. 
35. “A Novel Processing Technique for Growing Bulk Gallium Nitride Ingots from Gallium Melt”, P.I., $305,781 (plus UofL match-$171,386 including $50K for equipment), U.S. AirForce, 04/01/00-03/30/03. 
36. “Large Area Nanolithographic Fabrication of Photonic Components”, co-P.I. (R. Cohn – P.I., K.M. Walsh – co-PI), U.S. Army, $101,000, 05/15/00-05/15/03. 
37. “Smart ICCP System for Monitoring and Mitigating Crevice Corrosion in Navy’s Pipe Flanges”, P.I., Knowledge Based Systems, Inc (KBSI), College Station, TX, Mar 01, 2000 – May 2000. $15,183. Subcontract to Phase I from Navy Carderack Division. (J. Muthusami – P.I. for SBIR Phase I). 
38. “CAREER: Nucleation and Growth of Covalent Solids”, P.I., National Science Foundation, CAREER Program, 06/01/99-06/01/03, $459,115 estimated [$285,000 from NSF with $25,000 support from the State for the first year, $25,000 from UofL toward equipment, $55,000 toward student tuition from U of L, $119,115 U of L in-kind support.
39. “Electron Cyclotron Resonance Chemical Vapor Deposition (ECRCVD) of Metal and Nitrogen Doped Diamondlike Carbon Films”, P.I., ORAU – Ralph E. Powe Junior Faculty Award in Engineering for 1999, $10,000 (including $5000 match amount from U of L), 06/01/99-06/01/00. 
40. “Synthesis and Tribological Characterization of Functionally Gradient Amorphous Carbon Films”, P.I., KY-NASA EPSCoR Program, $25,000, 06/01/99-06/01/00. Extended for another year with  $19,171 from NASA-EPSCoR plus $19,171 match from UofL. 08/01/00-05/31/00. 
41. “Tungsten Doped Amorphous Carbon Films: Synthesis and Tribology Studies”, P.I., $25,000, KY-NASA EPSCoR Program, 07/01/99-06/01/00. 
42. “Novel Amorphous Carbon Films for Wear and Lubrication Related Space Applications”, $33,254 (including U of L match: $18,286), P.I., Kentucky NASA EPSCoR Program, July 1, 1998 - July 1, 1999. 
43. “Vapor Phase Methods for Growing Single Crystal Quality and N-type Doped Diamond Films”, $20,300 (including U of L contribution: $7, 300), P.I., Kentucky Space Grant Consortium (KSGC), July 1, 1998 - July 1, 1999. 
44. “Diamond AFM Tips”, $2000, P.I., Topometrix Corporation, Feb. 1, 1998 - Mar. 31, 1998. 
45. “Identification of Factors to Control the Corrosion of Tool Parts inside Packages”, Vermont American, $2800, Nov. 15, 1998 – Jan. 15, 1999. 
46. “Acquisition of Versatile Non-Contact Surface Profiling Microscopes for Characterizing Microtopographic Surfaces”, NSF-MRI Program, $150,000 ($104,228 from U of L), Co-P.I.  (R. Cohn -P.I., co-PIs: P. Faguy, K. Pitts, J. Lumpp), Sept. 01, 97 -  Sept. 01, 2000. 
47. “In-Situ Removal of Heavy Metals from Vadose Zone Contaminated Soils Using Enhanced Electrokinetics”, P.I., Environmental Protection Agency (EPA), SBIR Phase II, $225,000. (Oct. 1, 1996 - Oct. 1, 1998). Faraday Technology, Inc., Non-transferrable funding to the University.
48. “In-Situ Removal of Heavy Metals from Vadose Zone Contaminated Soils Using Enhanced Electrokinetics”. P.I. Environmental Protection Agency (EPA). SBIR Phase I award.   Sept. 07, 1995 - March 7, 1996. 
49. “Corrosion Monitoring in Supercritical Water Media”. P.I., National Science Foundation, SBIR Phase I award. $74, 649, Feb. 02, 1995 - March 31, 1996. 
50. “Optimization and Characterization of Thin Polymeric Coatings Used on the In-Mold Labels Using EIS”, P.I., Kimberly Clark Corp. for $10,000. Jan. 1, 1995 - Nov. 1, 1995. 
51. “Advanced Coatings for Rebars”, P.I., Research grant, Federal Highway Administration (Department of Transportation). $75,000. Aug. 15, 1994 - Aug. 15, 1995.  
INTERNALLY FUNDED

1.  “Direct Synthesis of Nanowires with Built-in Interfaces”, $20,000, P.I., Competitive Enhancement Grant (CEG), University of Louisville Research Foundation,Inc., Aug. 1, 2002 – July 31, 2003.

2.  “Processing and Modeling of Novel Amorphous Materials”, $15,000, P.I., Competitive Enhancement Grant (CEG), University of Louisville Research Foundation, Inc., July 1, 1998 - July 1, 1999.

3.  “Novel Metallization and Deposition Schemes for Diamond Films Grown from the Vapor Phase”, P.I., $4,000, Research Initiation Grant (RIG), June 1, 1997 - June 1, 1998. 

4.  “Hot-Filament Assisted Chemical Vapor Deposition of Advanced Materials”, $2500, P.I., Undergraduate Research Grant (URG), January 1, 1998 - December 31, 1998.

5.  Minigrant for Faculty Development, $750, April 1997.

GIFTS TOWARD RESEARCH EFFORT
1. AMPLytel Division, $25,000, Two RFCVD reactors (used). (2000).

2. A HFCVD reactor donated by Prof.E.Gulari, University of Michigan (2002).
3. Cash + Equipment Gift - $90,000 from Linde Gases toward boron chemical vapor deposition, Pending (2012)

PUBLICATIONS

(H-Index: 28; Citations > 2900; over 95 journal publications; five appeared on covers of prestigious journals; 1 book); IF = Impact factor of the journal as of Jan 2013; #cit = # of citations of the published article as of Jan 2013.
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DISSERTATIONS AND THESES DIRECTED

Ph.D.

1. Ms. Santoshrupa Dumpala finished Ph.D. in January 2012 and joined Iowa State University as Post-doctoral Scholar.

Ph.D. dissertation title: “Nanoscale diamond and carbon materials and architectures for field emission and thermionic energy conversion”

2. Mr. Chandrashekhar Pendyala finished Ph.D in November 2011 and joined Intel as process engineer

Ph.D. dissertation title: “Metalorganic chemical vapor deposition of InGaN alloys on GaN nanowire substrates”

3. Mr. Vivekanand Kumar finished Ph.D. in February 2011 and joined Intel as process engineer

Ph.D. dissertation title: “Novel scalable manufacturing techniques for metal oxide nanowire powders and arrays”

4. Mr. Praveen Meduri finished Ph.D. in December 2010 and joined PNNL as research associate.

Ph.D. dissertation title: “Nanowire based materials and architectures as anodes for Li-ion batteries”

5. Mr. Jothish Thangala finished Ph.D. in May 2010 and joined an engineering college in India as Assistant Professor of Chemical Engineering. 

Ph.D. dissertation title: “Phase transformation studies within one-dimensional metal oxide nanowires”

6. Mr. Theodore Druffel finished his Ph.D. in May 2009 and continued working with ODC

Ph.D. dissertation title: “ The engineering of optical filters from inorganic-organic 

nanocomposites”

7. Mr. Suresh Gubbala finished his Ph.D in November 2008 and joined Intel. 


Ph.D. dissertation title: “Nanowire based dye sensitized solar cells and electrochromic devices”

8. Mr. Hari ChandraSekaran finished his Ph.D. in May 2006 and joined Intel. 
Ph.D. dissertation title: “Rationalizing Nucleation and Growth of Nanowires in Vapor Liquid-Solid Methods”.

9. Mr. Sreeram Vaddiraju finished Ph.D in October 2006 and joined Texas A&M University as Assistant Professor after a Post-doctoral stint at MIT, 
Ph.D. dissetation title: “Chemical and Reactive Vapor Transport Methods for Bulk Nanowires and Nanowire Arrays”.

10. Mr. Gopinath Bhimarasetti, Finished Ph.D. in 2005 and joined Intel Corp., Hillsdale, OR.

Ph.D. dissertation title: “Multi-Scale Experimental Studies on Diamond Crystal and Carbon Tubular Growth”.
11. Mr. Hongwei Li, Finished Ph.D. in 2005 and joined Lehigh University as a Post-Doc.

Ph.D. dissertation title: “Novel Processes for Large Size Gallium Nitride Single Crystal and Controlled Nanowire Growth”
12. Ms. Radhika C. Mani, Finished Ph.D. thesis in 2004 and joined UC Santa Barbara as a Post-doctoral fellow under Prof. Eray Aydil and is currently at Applied Materials

      Ph.D. dissertation title: “Nucleation and Growth Studies of Crystalline Carbon Phases at Nanoscale”
13.  Mr. Shashank Sharma, Finished his Ph.D. in 2003 and joined HPLabs in Palo Alto, CA. 



Ph.D. dissertation title: “Bulk Nucleation and Growth of Inorganic Nanowires and Nanotubes”. 

M.Eng/M.S

1. Mr. Harry Russell finished M.Eng thesis in 2011 and pursuing Ph.D. degree in chemical engineering in our group. 


M.Eng. thesis title: “Photoelectrochemical activity of plasma grown hematite nanowire arrays”
2. Mr. Dustin Cummins finished M.Eng thesis in 2009 and pursuing Ph.D. degree in chemical engineering in our group. 


M.Eng thesis title:  “Synthesis of Molybdenum Oxide Nanowires and Their Facile Conversion to Molybdenum Sulfide”.
3. Mr. Boris Chernomordik, Finished M.Eng thesis and joined U. Minnesota as Ph.D. student in chemical engineering


M.Eng thesis title: “Comparison of α-Fe2O3 electrodes grown by direct plasma and thermal oxidation of iron for photoelectrochemical water splitting”
4. Mr. Ryan Thurman, Finished M. Eng. thesis in 2006 and joined Dow-Corning.

M. Eng. thesis title: “Scale-up of Metal Oxide Nanowire Production”
5. 
Mr. Randall Lowe, Finished M.Eng thesis in 2005 and joined Stanford University to pursue PhD in Chemical Engineering.

M.Eng. thesis title: “Nanoelectrode Ensembles Using Conical Carbon Nanopipettes for Electrochemical Sensing”
6. 
Ms. Rahel Bogale finished M.Eng. in 2005 and Joined Lexmark. 

M.Eng. thesis title:  “Dispersion Behavior of Nanowires Compared to Nanoparticles for

Metal Oxides”
7. 
Mr. Kevin Krogman, Finished M.Eng thesis in 2004 and joined MIT to pursue Ph.D. in Chemical Engineering..

M.Eng. thesis title: “Anti-Reflective Coatings Incorporating Nanoparticles”
8. 
Ms. Jieru Xie, Finished M.S. thesis in 2004 and joined the graduate program in Biostatistics and Bioinformatics at UofL.

     M.S. thesis title: “Crevice Corrosion Monitoring and Mitigation”

9. 
Mr. Timothy Learn, Finished M.Eng thesis in Dec 2003 and joined Lexmark. 

M.Eng. thesis title: “Metal Organic Chemical Vapor Deposition of Diamond-Like 

Carbon Films”
10. 
Mr. Hari Chandrasekaran, Finished M.S. thesis in 2002 and joined as a Ph.D. student pursuing research on self-oriented growth of GaN films.
     M.S. thesis title: “Substrate Independent Oriented Crystal Growth of Gallium Nitride”
11. Ms. Mayumi Ueno finished M.S. in 2000 and is currently working at EPSON, Japan. M.S. thesis title: “Electron Cyclotron Resonnance Chemical Vapor Deposition of  Precious Metal Doped Diamondlike Carbon Films”. 
12. Mr. Shashank Sharma finished M.S. in 2000 and joined UofL for PhD (finished in 2003). M.S. thesis title: “Selective Nitridation of Silicon Substrates Using Microwave Nitrogen Plasma”
13. Mr. Russell Stroud finished M.Eng. in August1998 and joined Technimet, Inc., CT.

M. Eng. thesis title: “Microwave Plasma Chemical Vapor Deposition of Diamond Films on to Quartz Substrates”, 
14. Mr. Michael Bensing finished M.Eng. in 1998 and joined Lexmark.

M.Eng. thesis title: “Selective Metallization of Chemical Vapor Deposited Diamond

Films” 

15. Ms. Sally C. Eaton finished M. Eng. in 1999 and joined CWRU to pursue PhD in

     Chemical Engineering. She finished PhD and joined NRL as a NRC postdoctoral fellow. 

M.Eng. thesis title: “Role of Oxygen in CVD Diamond Growth”, August 1999. 

16. Mr. Prabhakar Koduri finished M.S. in 1999 and joined Lexmark.

M.S. thesis title: “Structural and Electrochemical Studies of Metal Doped Diamondlike 
Carbon Films”
UNDERGRADUATE AND HIGH SCHOOL STUDENTS

UG Students
1. Ms. Elaine Yeap (1997), 2. Ms. Maria Wadsborn (1997), 3. Ms. Sally Eaton (1998), 4. Ms. Sofia Strandval (1998), 5. Ms. Priya Alexander (1999), 6. Mr. Ketan Patel (2000), 7. Ms. Charlotte Abrahamson (2000), 8. Ms. Jamie Warnick (2003), 9. Mr. Matt Houston (2002-2003), 10. Mr. Kevin Krogman (2003). 11. Mr. Mark Milling (2005), 12. Mr. Matt Cummins (2005), 13. Mr. Boris Chernomordik (2007-2009), 14. Mr. Harry Russell (2008-2009), 15. Ezra Clark (2010-2011), 16. Jason Absher(2010-2011), 17. Ms. Amelia Gondara(2011), 18. Mr. Gailen Bridges (2012)
High School Students

1. Ms. Priya Alexander –Manual (1997)  2. Mr. Harish Srinivasan-Manual (2002/2003), 3. Mr. Trevor Powers-Christian Academy (2003-2005), 4. Mr. Richard Bolli-Ballard (2004/2005) 5. Mr. Suhail Malhotra-Manual (2004-2005), 6. Mr. David -Ballard 7. Mr. Jozef-Ballard  8. Karthik Malhotra, 9. Megan Mercer  10. Llyod Croft, 11. Rohan, 12. David Becker, 13. Sahiba Chopra, 14. Asif Rehman, 15. Maggie Chang, 16. Jasmine, 17. Sam Sprawls.
JOURNAL REVIEWER

IEEE Transactions in Nanotechnology

Nano Letters
Energy and Environmental Science
J. Crystal Growth

Crystal Growth and Design

Chemical Vapor Deposition

J. Physical Chemistry B & C
Chemical Physics Letters

J. Crystal Growth & Design

Acta Chimica Analytica

Diamond and Related Materials 

Nanotechnology 

Advanced Materials

Applied Physics Letters 

Langmuir

Small 

J. Physics D

J. Electrochemical Society

Electrochemical and Solid State Letters

J. American Chemical Society 

Electrochemica Acta

J. Nanoscience and Nanotechnology 

SMT Conference & MRS annual meeting proceedings. 

CONFERENCE AND WORKSHOP ORGANIZATION
· Symposium Organizer – Photovoltaics for the 21st Century, 222nd Meeting of the Electrochemical Society, Oct. 7-12, 2012.

· Symposium Organizer for “Rechargeable Batteries”, 220th Fall Annual Meeting of the Electrochemical Society, held in Boston, MA from Oct 9-14, 2012.

· Conference Organizer – KY Workshop on “Renewable Energy and Energy Efficiency”, March 2011.

· Session Chair, “Dye Sensitized Solar Cells I&II”, Photovoltaics for the 21st Century Symposium”, 216th ECS meeting, Vienna, Austria, 2009.

· Session Chair, “New Materials I&II”, Photovoltaics for the 21st Century Symposium, 216th ECS meeting, Vienna, Austria, 2009.

· Conference Organizer, KYNANOMAT 2008, Louisville, KY.

· Session Chair, “Nanowires I: Synthesis”, Fall Annual Meeting, AICHE 2008.

· Session Vice-Chair, “Nanomaterials for Photovoltaics I”, Fall Annual Meeting, AICHE 2008.

· Symposium Organizer, “Thermal and Plasma CVD of Nanostructures, ECS Spring Meeting, May 2008.

· Session Organizer, “Nanotechnology”, CHEMCON 2007, Kolkata, India, Dec 27-30, 2007.

· Session Vice-Chair, “Nanomaterials for Photovoltaics”, Fall Annual Meeting, AICHE 2007.

· Session Chair, “Nanowires I: Synthesis”, Fall Annual Meeting, AICHE 2007.

· Session Chair, “Nanowires I: Synthesis”, Fall Annual Meeting, AICHE 2006.

· Topical Chair, 1st Topical Symposium on Nanowires, Fall Annual Meeting, AICHE 2005.

· Session Chair, “Plasma Processing of Nanostructures”, Fall Meeting of ECS, 2005 & 2007.

· Session Chair, Nanowires I & II, Fall Annual Meeting, AICHE (2004).

· One of the founders of annual state-wide workshop: KYNANOMAT held 2003 and 2004 during September. (See further details below)

· Session Chair, “Nanowires”, Fall Annual Meeting, AICHE, 2003.

· Session Chair, “Chemical Vapor Deposition”, Fall Annual Meeting of AICHE, 2003

· Session Chair, “Inorganic Nanowires”, Fall Annual Meeting, AICHE 2002.

· Session Vice-Chair, “Materials Issues in Nanoelectronics”, Fall Annual Meeting, AICHE 2002.

· Session Chair, “Chemical Vapor Deposition”, Annual Meeting of AICHE, 2002.

· Session Chair, “Chemical Vapor Deposition”, American Institute of Chemical Engineers, Annual Meeting, Reno, Nevada, Nov. 3 –10, 2001.

· Session Chair, “Characterization of Coatings” – Ultra Hard Coatings and Non-Metallic Coatings, Surface Modification and Materials Week ’96, American Society of Metals (ASM), October 2-6 (1996) Cincinnati, OH. 
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