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Research Interests 
 
Inorganic materials chemistry.  Electrochemistry.  Synthesis and processing of nanoscale 
materials.  Electrodeposition of superlattices.  Epitaxial growth. Optical and electrical studies of  
metal oxide semiconductors.  X-ray diffraction and scanning tunneling microscopy (STM) 
studies of electrodeposited superlattices.  Electrodeposition of single crystals.  Quantum 
confinement in nanoscale materials.  Evolution of microstructure in electrodeposited materials. 
Nanoscale materials for energy conversion and storage.  Scanning probe nanolithography.  
Magnetic oxide thin films for spin-dependent transport. Chiral electrochemistry. Resistance 
switching. Flexible electronics. Metal-organic framework epitaxial films. 
 

Education 
 
Ph.D. Inorganic Chemistry, Wayne State University, Detroit, Michigan, March 1979. 

Research Advisor:  Professor John F. Endicott 
 
M.A. Inorganic Chemistry, Wayne State University, Detroit, Michigan, December 1975. 
 
B.S. Chemistry, University of Cincinnati, Cincinnati, Ohio, June 1973. 
 

Experience 
 
9/2020-Present Chancellor’s Professor 
 
9/2020-Present University of Missouri Curators’ Distinguished Professor Emeritus 
 
6/1990-Present Senior Investigator, Graduate Center for Materials Research-Missouri 

University of Science and Technology 
 
9/1999-9/2020  Donald L. Castleman Professor of Discovery in Chemistry, MS&T 
 
1/1996-9/2020 Curators’ Distinguished Professor of Chemistry and Senior Investigator, 

MS&T 
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6/1990-12/1995 Professor of Chemistry and Senior Investigator 

Graduate Center for Materials Research 
University of Missouri-Rolla (UMR) 

 
 
1/1987-6/1990  Associate Professor, Materials Science and Engineering 
   University of Pittsburgh 
 
2/1984-12/1986 Senior Research Chemist 

Alternative Energy and Minerals Resources Group 
Union Oil Company of California (UNOCAL) 

 
4/1979-2/1984  Research Chemist  

Catalyst Research Group 
   Union Oil Company of California (UNOCAL) 
 
 

Biographical  Data 
 
Birthdate:  May 14, 1950 
Birthplace:  Cincinnati, Ohio 
Citizenship:  United States 
Marital Status: Married (Barbara Switzer, B.S. chemist)/One Child (Eric Switzer, Ph.D. 

physicist at NASA) 
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Brief  Summary  of  Research  Accomplishments 
 
 1. Fabricated 14.3% efficient photoelectrochemical solar cell consisting of n-silicon coated 

with a thin electrocatalytic film of thallic oxide (U.S. Patent 4,532,499; J. Electrochem. 
Soc., 133, 722 (1986)). 

 
 2. Determined single crystal X-ray structure of Co(III)N4 macrocyclic complex (Inorg. Chem.,  

16, 271) (1977).  Measured rate and equilibrium constants for rapid uptake of molecular 
oxygen by Co(II)N4 complexes (J. Am. Chem. Soc., 102, 5511 (1980)).  Studied redox 
reactions of coordinated ligands (J. Am. Chem. Soc., 102, 1181 (1980)). 

 
 3. Established solar energy/electrochemistry/materials science lab at Union Oil Company.  

Designed lab, purchased and installed all equipment, determined research directions, hired 
personnel. 

 
 4. Made transparent rectifying contacts with n-silicon, and ohmic contacts with p-silicon using 

electrodeposited thallic oxide (U.S. Patent 4,706,104).  Measured barrier height, dark 
saturation current, and diode quality factor (J. Electrochem. Soc., 133, 722 (1986)). 

 
 5. Discovered that semiconductor electrodes can serve as in-situ rectifiers for alternating 

current electrolysis (U.S. Patent 4,663,004; J. Electrochem. Soc., 136, 1009 (1989)). 
 
 6. Developed method to "direct write" transparent conducting contacts on semiconductor 

substrates.  Studied the effects of potential and irradiance on the nucleation and growth of 
thallic oxide films. (U.S. Patent 4,626,322; J. Mater. Res., 4(4), 923 (1989)). 

 
 7. Developed electrochemical methods for synthesizing ceramic films and powders with 

controlled microstructures.  Both redox change and electrogenerated base methods were 
used.  The microstructure of deposited films was tuned from amorphous to highly oriented 
crystalline.  Ceric oxide and zirconia powders with controlled particle size and morphology 
were produced (Ceramic Bulletin, 66(10), 1521 (1987)). 

 
 8. Demonstrated first electrodeposition of nanomodulated ceramic superlattices.  Studied the 

TlaPbbOc/TldPbeOf system, with modulation wavelengths in the 5-10 nm range.  Showed 
that the films are highly oriented, and exhibit satellites around the Bragg reflections in the 
x-ray diffraction pattern.  Correlated modulation wavelengths calculated from satellite 
spacings with those estimated from Faraday's law (Science, 247, 444 (1990)).  Imaged 
superlattice cross-sections in STM (Science, 258, 1918 (1992)).  Used STM to profile 
composition in nanoscale metal oxide superlattices (Appl. Phys. Lett, 63, 1501 (1993)). 

 
 9. Discovered that Ag(Ag3O4)2NO3 can be epitaxially deposited onto conducting oxides in the 

Pb-Tl-O system (Chemistry of Materials, 4, 1356 (1992)). 
 
10. Electrodeposited nanoscale "defect-chemistry" superlattices based on highly conducting 

metal oxide degenerate semiconductors. Imaged superlattice cross-sections in STM 
(Science, 264, 1573 (1994)). 
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11. Developed methodology to electrodeposit a wide range of metal oxide thin films using 

carboxylate complexation of metal ions in alkaline solution. Many of these oxides contain 
metal ions in unusual oxidation states that cannot be accessed by thermal processing. The 
electrodeposited thin films include, AgO (J. Electrochem. Soc, 143, 2741 (1996)), Cu2O 
(Chemistry of Materials, 9, 1670-1677 (1997)), CuO, Bi2O3, and Bi2O5.  The Bi2O3 deposits 
at room temperature as the face-centered- cubic high-temperature polymorph (Solid-State 
Ionics, 131, 97-107 (2000)). This structure has only been previously observed at 
temperatures greater than 729 oC. 

 
12. Electrodeposited nanocomposite films of copper metal and cuprous oxide at room 

temperature from an alkaline copper(II) lactate solution (Advanced Materials, 9, 334 
(1997)). The phase composition varies from pure cuprous oxide at cathodic current 
densities below 0.1 mA/cm2, to 97 mole percent copper at 2.5 mA/cm2. The electrode 
potential oscillates spontaneously during constant-current deposition of the composites (J. 
Materials Research, 13, 909-916 (1998)).  Electrical transport parallel with the layers 
shows percolation behavior, with the resistivity varying by over ten orders of magnitude for 
a series of different copper contents. Transport perpendicular to the layers exhibits negative 
differential resistance, suggestive of resonant tunneling through the nanometer-scale 
cuprous oxide layers (J. Am. Chem. Soc. 120, 3530-3531 (1998)).  

 
13. Electrodeposited an epitaxial single-crystal film of b-bismuth oxide on a Au(111) single   
 crystal. This oxide has the highest known oxide ion mobility. It is of interest for use in fuel  

cells, oxygen sensors, and oxygen pumps. This is the first time a single crystal oxide film 
has been electrodeposited from solution precursors. (Science, 284, 293-296 (1999)). 

 
14. Electrodeposited an epitaxial film of magnetite, Fe3O4, onto single-crystal gold.  Magnetite 

is  a half-metallic material with 100% spin polarization at the Fermi level.  There is 
considerable interest in the material (especially as an epitaxial film) for use in spin-
dependent transport devices such as spin valves and GMR devices (J. Am. Chem. Soc., 124, 
7604-7609 (2002)).  An epitaxial film of Fe3O4 has also been electrodeposited directly onto 
InP(001). 

 
15. Electrodeposited an epitaxial film of Cu2O directly onto single-crystal Si(001). ( J. Phys. 

Chem B, 106, 12369-12372 (2002)). 
 
16. Electrodeposited chiral films of CuO on Au(001).  The handedness of the film was 

determined by the enantiomer of tartrate ion in solution. (Nature, 425, 490 (2003)). This 
was also demonstrated on  Cu(111) (J. Am. Chem. Soc., 126, 488 (2004)).  Amino acids can 
be used to direct the chirality in addition to tartrate (Chem. Mater., 16, 4232 (2004)).  The 
chiral films in all cases were shown to be enantioselective for electrochemical oxidation (J. 
Am. Chem. Soc. 129, 8972-8973 (2007)), (US. Patent #7,361,261, issue April 22, 2008).  

 
17. Demonstrated resistance switching in electrodeposited Fe3O4 (J. Am. Chem. Soc. 132, 1258-

1260 (2010)),VO2 (Chem. Mater. 23, 4105-4108 (2011)), and Bi2O3 (ACS Nano 7, 9940-
9946 (2013)).  
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Research  Support 
 

Recent Research Support 
 
1.      “Epitaxial Electrodeposition of Metal Oxide Thin Films and Superlattices for Energy 
Conversion and Storage” Department of Energy, Office of Basic Energy Science, Division of 
Materials Sciences & Engineering, Synthesis & Processing Program, Proposal #DE-FG02-
08ER46518, $2,570,000, thirteen years, September 1, 2008 – August 31, 2022.  Sole PI on grant 
(100% shared credit). 
 
2. “MRI: Acquisition of and Electron-beam Lithography System for Nanofabrication and 
Nanoscience Research and Education,” National Science Foundation, Proposal #DMR-1531980, 
$840,000, two years, September 1, 2015 – August 31, 2017. Jay Switzer, PI (40% shared credit). 
Co-PIs = Yew San Hor, Edward Kinzel, Manashi Nath, and Heng Pan. 
 
3.    “Resistance Switching in Electrodeposited Metal Oxide Thin Films and Superlattices,” 
National Science Foundation, Proposal #DMR-1104801, $591,431, four years, June 15, 2011- 
August 31, 2018. Sole PI on grant (100% shared credit). 
 
 

Pending Research Support 
 
 
1. “Single-crystal-like Films and Membranes of Metal Organic Frameworks (MOFs) 
Produced by Epitaxial Electrodeposition,” National Science Foundation, Proposal #DMR-
2235602, $548,667, three years, December 1, 2022 – November 30, 2025.  Sole PI on grant 
(100% shared credit). Declined. 
 
2. “Manufacturing Single-Crystal-Like Films of Inorganic Materials by Epitaxial 
Electrodeposition,” Department of Energy, Office of Basic Energy Science, Division of 
Materials Sciences & Engineering, Synthesis & Processing Program, $547,347, three years, May 
1, 2023 – April 30, 2026. Sole PI on grant (100% shared credit). Pending. 
 
     

Previous Research Support 
 
1. “Resistance Switching in Electrodeposited Metal Oxide Thin Films and Superlattices,” 
National Science Foundation, Proposal #DMR-1104801, $591,431, four years, June 15, 2011- 
May 31, 2016. Sole PI on grant (100% shared credit). 
 
2. “Memristors for Low-Power, Passive RF Devices,” National Science Foundation, 
Proposal #ECCS-1310425, $400,000, three years, August 1, 2013 – July 31, 2016. Maciej 
Zawadniok, PI, Jay Switzer, co-PI (50% shared credit). 
 
3. “MRI: Acquisition of an Analytical TEM for Multi-User Materials Research 
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Environment,” National Science Foundation, Proposal #DMR-0922851, $496,500, two years, 
October 1, 2009- September 30, 2011 (20% shared credit). 
 
4. “MRI: Development of an Open Source Dual-Probe Atomic Force Microscope,” National 
Science Foundation, Proposal #CMMI-1229701, $340,562, two years, October 1, 2012 – July 
31, 2014 (10% shared credit). 
 
5. “Renovation of the Graduate Center for Materials Research at Missouri S&T,” National 
Science Foundation, Proposal #OIA-0963050, $1,829,000, two years, October 1, 2012 – July 31, 
2014 (20% shared credit). 
 
 
6.  “Epitaxial Electrodeposition of Chiral Metal Oxide Films,” National Science Foundation,   
Division of Materials Research (Ceramics), Proposal #DMR-0504715, $452,000, 
four years, August 1, 2005 – July 31, 2009. Sole PI on grant (100% shared credit). 
 
7. “Nanophase Inorganic Materials Chemistry,” $345,000, four years,  NSF, CHE-0243424,         
May 1, 2003 - April 30, 2007.  Sole PI on grant (100% shared credit). 
 
8. “The Development and Evaluation of Multispectral Obscurant Materials, Improved Engine 
Exhaust Smoke Systems, Computer Modeling and Simulation Tools for Analyzing Obscurant 
Cloud Transport and Diffusion, and Diffusion and Robotic Obscurant Projectors,” $380,000, one 
year, U. S. Army Robert Morris Acquisition Center, Contract #DAAD13-03-C-0052, July 28, 
2003- September 30, 2006.  J. A. Switzer (55% shared credit), PI,  M. Bertino (45% shared 
credit), co-PI. 
 
9.  “Acquisition of a Dual Beam Focused Ion Beam System as a Regional Resource for 
Collaborative Research and Education in Missouri,” National Science Foundation, Division of 
Materials Research, MRI program, Proposal #DMR-0723128, $500,000 (with $900,000 
matching from UMR), one year, September 1, 2007 – August 31, 2008. Scott Miller (PI), 
Melanie Mormile, Jay Switzer, Hai-Lung Tsai, and Kai-tak Wan (Co-PIs). 
 
10. "Nanophase Inorganic Materials Chemistry," $285,000, three years, NSF, CHE-9816484, 
2/15/1999 - 5/30/2002. Sole PI on grant (100% shared credit). 
 
11. “Unleaded Drinking Water,” $150,000, one year, NSF, CHE-0437346, July 1, 2004 - 
December 31, 2005. J. A. Switzer, PI (93% shared credit) and E. W. Bohannan, Co-PI (7% 
shared credit). 
 
12. “Epitaxial Electrodeposition of Metal and Metal Oxide Capping Layers for RABiTS-based 
Second Generation Coated Conductors,” $450,000, three years, DOE,  DE-FC07-031D14509, 
September 1, 2003 - August 31, 2006. Sole PI on grant. 
 
13. “Chiral Electrochemical Sensors,” $50,000, AstraZeneca Corporation, December, 2004- 
November, 2005.  Sole PI on grant. 
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14. “High-Aspect-Ratio Nanostructured Metals and Metal Oxides as IR Obscurants,” $602,810,  
U. S. Army Edgewood Chemical Biological Center, Contract DAAD13-02-C-0049, July 26, 
2002 - January 31, 2005.  J. A. Switzer (50% shared credit) and M. Bertino (50% shared credit),  
co-PIs. 
 
15. “Epitaxial Electrodeposition of Metal Oxide Semiconductors,” $364,689, three years, NSF,  
DMR-0071365, 3/1/2000 - 9/30/2003. Sole PI on grant. 
 
16. “Epitaxial Nanostructures of Spintronic Metal Oxides,” $30,369, one year, January 1, 2003 
–  December 31, 2003, University of Missouri Research Board, J. A. Switzer, sole PI. 
 
17.  “Acquisition of a High-Resolution X-ray Diffractometer for Characterization of Epitaxial 
Films,” $99,000 (with $99,000 matching funds from UMR), NSF, Instrumentation for Materials 
Research Program, Division of Materials Research, DMR-0076338, 6/1/2000-12/31/2001. 
 
18. “Request for Funds to Purchase a Field Emission Scanning Electron Microscope for 
Nanophase Materials Characterization,” $200,000 (with $200,000 matching funds from UMR). 
NSF grant #DMR-9704288, 7/97 - 6/99. 
 
19. “Electrochemically Self Assembled Tunnel Diodes,” $50,000, University of Missouri 
Research Board, 1/15/1999 - 1/14/2000. 
 
20. “Electrodeposition of Nanoscale Epitaxial Architectures,” $275,000, ONR, 
N00014-96-1-0984. 11/96 - 10/98. 
 
21. “Electrodeposited Ceramic Superlattices,” $421,631,  three years, National Science 
Foundation, Division of Materials Research, Materials Synthesis and Processing Initiative, grant 
#DMR-9202872, 10/92 - 10-96. 
 
22. "Scanning Tunneling Microscopy of Nanoscale Electrodeposited Superlattices," $110,000, 
three years, ONR AASERT Program, N00014-94-1-0917, 7/94 - 10/97. 
 
23. "Electrochemical Architecture and Optical Studies of Nanomodulated Ceramic 
Superlattices, $417,141, three years, ONR, Grant #N00014-91-J-1499, 3/91 - 3/94. 
 
24. "Electrodeposited Ceramic Superlattices," $35,000, one year, National Science Foundation, 
Division of Materials Research, Grant #DMR-9202872-001, Performance-based supplement to 
parent grant (see #15 above), 9/1/93 - 4/1/94. 
 
25. "Acquisition of an Energy Dispersive X-ray Spectrometer," $90,500 (with $90,500 
matching 
funds from UMR), National Science Foundation, Grant #DMR-9402887, 7/94 - 6/95, with David 
C. Van Aken and Thomas J. O'Keefe. 
 
26. "Electrodeposition of Nanoscale Epitaxial Architectures," $20,000, one year, University of 
Missouri Research Board, 3/95 - 2/96. 
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27. "Scanning Tunneling Microscopy of Electrodeposited Ceramic Superlattices," $30,000, one 
year, University of Missouri Research Board, 3/93-2/94. 
 
28. "Electrodeposited Ceramic Superlattices," $50,000, one year, National Science Foundation, 
Division of Materials Research,  Grant #DMR-9020026, 8/90-1/92. 
 
29. "Electrodeposited Ceramic Superlattices," $35,000, one year, Center for Advanced 
Technology, University of Missouri-Rolla,  6/90 - 6/91. 
 
30. Mitsubishi Kasei Faculty Development Award, Mitsubishi Kasei Corp., $70,000, 4/89. This       
was the first award by Mitsubishi to a professor in the United States. 

  
Teaching  Experience 

 
University of Pittsburgh - Department of Materials Science & Engineering 

 

Winter 1986/87: Engineering 22 - Introduction to Materials Science and Engineering 

  Course for non-majors in MSE.  Taught two sections, with 70 students per  
  section.  Coordinated lab and recitation (four teaching assistants). 

 
 Fall 1987/88:  MSE 185 - Ceramics Laboratory 

   Senior level course in MSE department.  Responsible for development of   
   course; purchase and installation of new equipment, course format, writing 
   lab procedures.  Lab experiments include powder characterization (particle

 size, surface area, DTA, density, X-ray diffraction), forming processes (slip 
 casting, isostatic and uniaxial pressing), and sintering (dilatometry, density, 
 and porosity of sintered compact). 

 
Winter 1987/88: MSE 272 - Ceramics Processing 

  Graduate level course in MSE department.  Course emphasized new 
  methods of producing ceramic films and powders. 
 
  Engineering 22- Introduction to Materials Science and Engineering 

 
 Fall 1988/89:  Engineering 22 - Introduction to Materials Science and Engineering 
 
 Winter 1988/89: MSE 192 - Ceramic Materials 

 Junior level course in MSE department.  Introduction to Ceramics.   
 Bonding, crystal structure, glasses, structural imperfections, diffusion,   
 phase diagrams, and ceramic microstructures. 
 

Fall 1989/90:  MSE 175 - Ceramics Laboratory (formerly developed as MSE 185) 
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 Engineering 22- Introduction to Materials Science and Engineering 
 

Winter 1989/90: MSE 272 - Ceramics Processing 
   MSE 163 - Crystal Chemistry 

 
University of Missouri-Rolla - Department of Chemistry 

 

Fall 1991/92:  Chem. 438 - Inorganic Materials Chemistry 

  Upper level graduate course for chemists and ceramic engineers (16   
 students).  Crystal chemistry, bonding in solids, diffraction, optical and   
 electrical properties of materials, quantum effects in nanoscale materials.   
 Student evaluation average = 3.4 / 4.0 

 
Winter 1992/93:     Chem. 401 - Electrochemistry 
                

Upper-level graduate course in physical electrochemistry (15 students). 
Thermodynamics of cells, kinetics of electron-transfer reactions, mass 
transfer by migration and diffusion, controlled potential microelectrode 
techniques, hydrodynamic methods (e.g., rotating disk), electrodeposition, 
epitaxy, semiconductor electrochemistry, surface electrochemistry. Student 
evaluation average = 3.5 / 4.0 

 
Winter 1992/93:    Chem. 101 - Invitational Seminar 
    
   New course for exceptional students. (20 students) Introduction to research 
    in chemistry. Student evaluation average = 3.7 / 4.0 
     
Fall 1993/94:       Chem. 331 - Selected Topics in Inorganic Chemistry 
    
   First-year graduate course in inorganic chemistry (22 students).  
 
Winter 1993/94:     Chem. 101 - Invitational Seminar (29 students).  
 
Fall 1994/95:       Chem. 401 - Inorganic Materials Chemistry (14 students). 
    
Fall 1995/96:       Chem. 441 - Physical Chemistry of Surfaces 
 
Winter 1995/96: Chem. 101 - Invitational Seminar 
 
Fall 1996/97:  Chem. 002 - General Chemistry Laboratory 
   Chem. 410 - Graduate Seminar 
 
Winter 1996/97: Chem. 438 - Inorganic Materials Chemistry 
   Chem. 101 - Invitational Seminar 
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   Chem. 410 - Graduate Seminar 
 
Fall 1997/98:  Chem. 441 - Physical Chemistry of Surfaces 
   Chem. 002 - General Chemistry Laboratory 
   Chem. 410 - Graduate Seminar 
 
Winter 1998/98: Chem. 003 - General Chemistry - 100 students 
 
Fall 1998/99:  Chem. 002 - General Chemistry Laboratory 
 
Winter 1998/99: Chem. 003 - General Chemistry - 100 students 
 
Fall 1999/2000: Chem. 438 - Inorganic Materials Chemistry 
 
Winter 2000/2001 Chem. 331 - Inorganic Chemistry 
   Chem. 101 - Invitational Seminar 
 
Winter 2002  Chem. 003 - General Chemistry - 120 students 
 
Fall 2002  Chem. 438 - Inorganic Materials Chemistry 
 
Fall 2003  Chem. 002 - General Chemistry Lab 
 
Fall 2004  Chem. 438 - Inorganic Materials Chemistry 
   Chem. 002 - General Chemistry Lab 
 
Winter 2006  Chem. 008 – Qualitative Analysis 
 
Fall 2006  Chem. 438 – Inorganic Materials Chemistry 
 
Winter 2007  Chem. 008 – Qualitative Analysis 
 
Winter 2008  Chem. 008 – Qualitative Analysis 
 
Fall 2008  Chem. 438 – Inorganic Materials Chemistry 
 
Winter 2009  Chem. 008 – Qualitative Analysis 
 
Winter 2010  Chem. 008 – Qualitative Analysis 
 
Winter 2011  Chem. 008 – Qualitative Analysis 
 
Fall 2011  Chem. 438 – Inorganic Materials Chemistry 
 
Winter 2012  Chem. 008 – Qualitative Analysis 
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Winter 2013  Chem. 008 – Qualitative Analysis 
 
Fall 2013  Chem. 438 – Inorganic Materials Chemistry 
 
Winter 2014  Chem. 008 – Qualitative Analysis 
 
Winter 2015  Chem. 008 – Qualitative Analysis 
Fall 2015  Chem. 438 – Inorganic Materials Chemistry 
 
Winter, 2016  Chem. 1510 – Qualitative Analysis 
Fall, 2016  Chem. 6570 – Electrochemistry 
 
Winter, 2017  Chem. 1510 – Qualitative Analysis 
 
Winter, 2017  Chem. 1510 – Qualitative Analysis 
 
Winter, 2018  Chem. 1510 – Qualitative Analysis 
 
Fall, 2018  Chem. 6570 – Electrochemistry 
 
Winter, 2019  Chem. 1510 – Qualitative Analysis 
 
Winter, 2020  Chem. 1510 – Qualitative Analysis 
 
Students and Postdoctoral Associates recently supervised 
 
Undergraduate Students (15 total) 
 
 (Present)    Christine Clauson and Isaiah Robertson.  
 
Graduate Students (29 total) 
 
(Present) John Tubbesing, Bin Luo, and Xiaoting Zhang. 
 (Previous) Dr. Caleb Hull (VP, Catalytic Innovations), Dr. Meagan Kelso (Applied 
Materials), Dr. Qingzhi Chen (VerAvanti), Dr. Naveen Mahenderkar (Lam Research), Dr. Allen 
Liu (Lam Research). Dr. Sanaz Parast (postdoc, MS&T), Dr. Rakesh Gudavarthy (Intel), Dr. 
Elizabeth A. Kulp (Mallinckrodt), Dr. Zhen He (Assistant Professor of Chemistry, Central South 
University, Changsha, Hunan, China), Dr. Sansanee Boonsalee (Depart. Of Science Service, 
Bangkok, Thailand), Dr. Guojun Mu (Global Foundaries), Dr. Hiten Kothari (Intel); Dr. Richard 
Phillips (SunEdison); Dr. Mike Shane (Kyocera Ceramics); Dr. Bryan Breyfogle (Professor and 
Chairman of Chemistry, Southwest Missouri State University); Dr. Ling-Yuang Huang 
(Professor, Chem. Engr., National Taipei University of Technology, Taiwan); Dr. Chen-Jen Hung 
(CEO, Taiwan Solar): Dr. Eric Bohannan (X-ray Specialist at MS&T). Dr. Run Liu (Associate 
Professor of Chemistry, Zhejiang University, China). 
 
Postdoctoral Associates (15 total) 
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 (Present)  Dr. Avishek Banik 
(Previous) Dr. Jakub Koza (Brewer Science), Dr. James Hill (Bioanalytical Systems), Dr. 
Teresa Golden (Professor of Chemistry at the University of North Texas), Dr. Steven Limmer 
(EverReady); Dr. Shaibal Sarkar (Assistant Professor, India Institute of Technology- Bombay); 
Dr. Vishnu Rajasekharan (Hach); Dr. Ryne Raffaelle (Vice President for Research and Assoc. 
Provost, Rochester Inst. of Technology), Dr. Alexey Vertegel (Assoc. Professor of 
Bioengineering at Clemson University), Dr. Shuji Nakanishi (Professor of Chemistry at Osaka 
University), Dr. Philippe Poizot (Professor, Univ. de Nantes, France), Dr. Thomas A. Sorenson 
(First Solar). 
 

Professional  Affiliations 
 
Fellow, American Association for the Advancement of Science (elected Fellow, 11/2013). 
 
Member, American Chemical Society, Inorganic Division 

Editorial Board of Chemistry of Materials 1/1/99 – 1/1/05. 
Editorial Board of Analytical Chemistry, 1/1/10 - Present 

 
Member, American Physical Society 
 
Fellow, The Electrochemical Society (elected Fellow, 5/2018). 
 Chairman, Southern California/Nevada Section, 1986. 
 Vice-Chairman, Southern California/Nevada Section, 1985-86. 
 Host Committee Member:  ECS National Meeting, San Diego, October 1986; ECS National 
  Meeting, Las Vegas, October 1985. 

 Organizer, Symposium on "Electrodeposition of Bulk, Thin-Film, and Surface Compounds," 
  San Francisco, 1994. 
Organizer, Symposium on "Electrosynthesis of Ceramics, Semiconductors, and  
                Composites,"  Chicago, 1995. 

 Organizer, Symposium on “Electrodeposition of Nanoscale and Nanophase Materials,” 
  Boston, 1998. 
 Organizer, Symposium on “Electrodeposition of Nanoscale and Nanophase Materials II,” 
  Washington, DC, March 2001. 
 Organizer, Symposium on, “Electrochemistry in Nanoscale Dimensions,” with Reg Penner, 
  Salt Lake City, Utah, October, 2002. 

Organizer, Symposium on, “Surfactant and Additive Effects on Thin Film Deposition and   
 Particle Growth,” with Tom Moffat, Quebec City, May 15-20, 2005. 
Faculty Advisor, Missouri S&T Student Chapter, 2017-2018. 

  
Fellow, Materials Research Society (elected Fellow, 4/2015). 
 Principal Editor, Journal of Materials Research, January 2002 – January 2015. 
        Guest Editor (with Gary Hodes) of special issue of the MRS Bulletin on,  
 “Electrodeposition and Chemical Bath Deposition of Functional Nanomaterials,” October, 
  
 2010 issue of the MRS Bulletin. 



 13 

Awards and Offices 
 
1. Mitsubishi Kasei Faculty Development Award, $70,000.  Mitsubishi Kasei Corporation 

(April, 1989 - present).  This was the first award by Mitsubishi to a professor in the United 
States. 

2. Vice-chairman (1985-86) and Chairman (1986), Southern California/Nevada Section of 
Electrochemical Society. 

3. Unocal Research Award, $5,000.  Unocal Corporation (1986). 
4. Chairman, American Ceramic Society, Bleininger Award Symposium on "Advanced Ceramic 

Processing" (March, 1988). 
5. Invited Speaker, Gordon Research Conference on Electrochemistry; 1991, 1996, 2005. 
6. Phillips Petroleum Faculty Excellence Award, $2,500, (1993-94). 
7. Second and Sixth NSF Materials Chemistry Workshops, Selected Participant, October, 1994 

& 1998. 
8.  AMOCO Faculty Excellence Award, $2,500, (1994-95). 
9.  Appointed as Curators’ Professor of Chemistry at UMR, December, 1995. 
10. Invited speaker, Electrodeposition Gordon Conference, August, 1996, 2000 & 2008. 
11. Outstanding Research Award, Department of Chemistry, UMR, 1995-96. 
12.   Elected to editorial board of Chemistry of Materials for six years, 1/1/99 - 12/31/2005. 
13.  Appointed as first Donald L. Castleman Distinguished Professor in Chemistry at UMR,   
 September, 1999. 
14.  Plenary lecturer at International Symposium on Soft Solution Processing of Advanced 

 Inorganic Materials, Tokyo Institute of Technology, Tokyo, December 11-13, 2000. 
15.  Invited speaker at Gordon Conference on Chemical Reactions at Surfaces, Ventura, CA, 

 February, 2001. 
16.  Appointed as Principal Editor, Journal of Materials Research from 1/1/2002 until 1/1/2015. 
17.  Elected as Vice Chair (2004) and Chair (2006), Electrodeposition Gordon Conference. 
18.  Fakultetsopponent (External Examiner), University of Uppsala, Sweden, February, 2003. 
19.  2003 ECS Electrodeposition Research Award, 204th Electrochemical Society National 

 Meeting, Orlando, FL, October 12-16, 2003.  Award address given in Symposium A2 - 
 Nanostructured Materials.  Award address, “Epitaxial Electrodeposition of Metal Oxide 
 Nanostructures.” 

20.  2006 American Chemical Society Midwest Award ($4,000), ACS Midwest Meeting, Quincy  
Illinois, October 26, 2006. Award address, “Chiral Electrodeposition.” 

21. President’s Award for Research and Creativity ($15,000) – May, 2007. 
22. Fakultetsopponent (External Examiner), University of Uppsala, Sweden, September 28, 

2007. 
23.   Elected to Editorial Board of Analytical Chemistry, 1/1/2010. 
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24.   Guest Editor (with Gary Hodes) of special issue of the MRS Bulletin on, “Electrodeposition 
 and Chemical Bath Deposition of Functional Nanomaterials,” October,   
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Si(001) by chemical bath deposition,” Chem. Mater. 21, 3960-3964 (2009). 
 
105.    E. A. Kulp, H. M. Kothari, S. J. Limmer, Y. Yang, R. V. Gudavarthy, E. W. Bohannan, 

and J. A. Switzer, “Electrodeposition of epitaxial magnetite films and ferrihydrite 
nanoribbons on single-crystal gold,” Chem. Mater. 21, 5022-5031 (2009). 

 
106. J. A. Switzer, R. V. Gudavarthy, E. A. Kulp, G. Mu, Z. He, and A. W. Wessel, “Resistance 

Switching in Electrodeposited Magnetite Superlattices,” J. Am. Chem. Soc. 132, 1258-
1260 (2010). 

 
107. J. A. Switzer and G. Hodes, “Electrodeposition and Chemical Bath Deposition of 

Functional Nanomaterials,” MRS Bulletin 35, 743-750 (2010). 
 
108. R. V. Gudavarthy, S. Gorantla, G. Mu, E. A. Kulp, T. Gemming, J. Eckert, and J. A. 

Switzer, “Epitaxial electrodeposition of Fe3O4 on single-crystal Ni(111),” Chem. Mater. 
23, 2017-2019 (2011). 

 
109.  R. V. Gudavarthy, N. Burla, E. A. Kulp, S. J. Limmer, E. Sinn, and J. A. Switzer, 

“Epitaxial electrodeposition of chiral CuO films from copper(II) complexes of malic acid 
on Cu(111) and Cu(110) single crystals,” J. Mater. Chem. 21, 6209-6216 (2011). 

 
110. Z. He, R. V. Gudavarthy, J. A. Koza, and J. A. Switzer, “Room-temperature 

electrochemical reduction of epitaxial magnetite films to epitaxial iron films,” J. Am. 
Chem. Soc. 133, 12358-12361 (2011). 

 
111. J. A. Koza, Z. He, A. S. Miller, and J. A. Switzer, “Resistance switching in 

electrodeposited VO2 thin films,” Chem. Mater. 23, 4105-4108 (2011). 
 
112. J. Koza, Z. He, A. S. Miller, and J. A. Switzer, “Electrodeposition of crystalline Co3O4 – a 

catalyst for the oxygen evolution reaction,” Chem. Mater. 24, 3567-3573 (2012). 
 
113. J. A. Switzer, “Atomic Layer Electrodeposition,” Science 338, 1300-1301 (2012) (invited 

Perspective). 
 
114. Z. He, J. A. Koza, G. Mu, A. S. Miller, E. W. Bohannan, and J. A. Switzer, 

“Electrodeposition of CoxFe3-xO4 Epitaxial Films and Superlattices,” Chem. Mater. 25, 
223-232 (2013). 

 
115.  J. A. Koza, C. M. Hull, Y.-C. Liu, and J. A. Switzer, “Deposition of  β-Co(OH)2 films by 

electrochemical reduction of tris(ethylenediamine)cobalt(III) in alkaline solution,” Chem. 
Mater. 25, 1922-1926 (2013). 
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116. J. A. Koza, E. W. Bohannan, and J. A. Switzer, “Superconducting filaments formed during 
nonvolatile resistance switching in electrodeposited δ-Bi2O3,” ACS Nano 7, 9940-9946 
(2013). 

 
117. Y.-C. Liu, J. A. Koza, and J. A. Switzer, “Comparison of the catalytic activity of Co3O4, 

Co(OH)2, and CoOOH for the oxygen evolution reaction,” Electrochim. Acta 140, 359-365 
(2014). 

 
118. J. A. Switzer, “Electrodeposition on the Nanoscale,” Chapter 17, Nanoelectrochemistry, 

M. V. Mirkin and S. Amemiya, Eds., CRC Press, Taylor and Francis Group, Boca Raton, 
FL, pp. 601-620 (2015). Book Chapter. 

 
119. J. A. Koza, I. P. Schroen, M. M. Willmering, and J. A. Switzer, “Electrochemical 

synthesis and nonvolatile resistance switching of Mn3O4 thin films,” Chem. Mater. 26, 
4425-4432 (2014). 

 
120. N. K. Mahenderkar, Y.-C. Liu, J. A. Koza, and J. A. Switzer, “Electrodeposited 

germanium nanowires,” ACS Nano 8, 9524-9530 (2014). Featured as a Science Highlight 
on DOE BES webpage (February 1, 2015), 
https://science.energy.gov/bes/highlights/2015/bes-2015-02-k/ 

 
121. S. Yazdanparast, J. A. Koza, and J. A. Switzer, “Copper nanofilament formation during 

unipolar resistance switching of electrodeposited cuprous oxide,” Chem. Mater. 27, 5974-
5981 (2015). 

 
122. J. C. Hill, A. T. Landers, and J. A. Switzer, “An electrodeposited inhomogeneous metal-

insulator-semiconductor junction for efficient photoelectrochemical water oxidation,” 
Nature Materials 14, 1150-1155 (2015). Featured in Editors’ Highlights in Science, 350, 
54 (2015). Featured as a Science Highlight on DOE BES webpage (June 9, 2016), 
https://science.energy.gov/bes/highlights/2016/bes-2016-06-v/. 

 
123. J. C. Hill, J. A. Koza, and J. A. Switzer, “Electrodeposition of epitaxial lead iodide and 

conversion to textured methylammonium lead iodide perovskite,” ACS Applied Materials 
and Interfaces 7, 26012-26016 (2015). 

 
124. J. A. Koza, J. C. Hill, A. C. Demster, and J. A. Switzer, “Epitaxial electrodeposition of 

methylammonium lead iodide perovskites,” Chem. Mater. 28, 399-405 (2016). 
 
125. J. A. Switzer, J. C. Hill, N. K. Mahenderkar, and Y.-C. Liu, “Nanometer-Thick Gold on 

Silicon as a Proxy for Single-Crystal Gold for the Electrodeposition of Epitaxial Cuprous 
Oxide Thin Films,” ACS Applied Materials and Interfaces, 8, 15828-15837 (2016). 

 
126. C. M. Hull, J. A. Koza, and J. A. Switzer, “Electrodeposition of Epitaxial Co(OH)2 and 

Conversion to Epitaxial CoOOH and Co3O4,” J. Mater. Res. 31, 3324-3331 (2016). 
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127. Z. He, J. A. Koza, Y.-C. Liu, Q. Chen, and J. A. Switzer, “Room-temperature 
electrochemical reduction of epitaxial Bi2O3 films to epitaxial Bi films,” RSC Advances 
16, 96832-96836 (2016). 

 
128. N. K. Mahenderkar, Q. Chen, Y.–C. Liu, A. R. Duchild, S. Hofheins, E. Chason, and J. A. 

Switzer, “Epitaxial lift-off of electrodeposited single-crystal gold foils for flexible 
electronics,” Science 355, 1203-1206 (2017). Reviewed in MRS Bulletin (July 18, 2017) 
https://www.cambridge.org/core/journals/mrs-bulletin/news/au-foil-substrates-developed-
for-flexible-electronics. Featured as a Science Highlight on DOE BES webpage (June 23, 
2017), https://science.energy.gov/bes/highlights/2017/bes-2017-06-m/. 

 
129. Q. Chen and J. A. Switzer, “Photoelectrochemistry of Ultrathin, Semitransparent, and 

Catalytic Gold Films Electrodeposited Epitaxially onto n-Silicon(111),” ACS Appl. Mater. 
Interfaces 10, 21365-21371 (2018). 

 
130. M. V. Kelso, J. Z. Tubbesing, and J. A. Switzer, “Epitaxial Electrodeposition of Chiral 

Metal Surfaces on Silicon(643),” J. Am. Chem. Soc. 140, 15812-15819 (2018). 
 
131. C. M. Hull and J. A. Switzer, “Epitaxial Electrodeposition of Copper(100) onto 

Silicon(100) and Lift-off of Single-Crystal-Like Cu(100) Foils,” ACS Appl. Mater. 
Interfaces 10, 38596-38602 (2018). 

 
132. Q. Chen and J. A. Switzer, “Electrodeposition of nanometer-thick epitaxial films of silver 

onto single-crystal silicon wafers,” J. Mater. Chem. C 7, 1720-1725 (2019). 
 
133. M. V. Kelso, N. K. Mahenderkar, Q. Chen, J. Z. Tubbesing, and J. A. Switzer, “Spin 

coating epitaxial films,” Science 364, 166-169 (2019). DOI: 10.1126/science.aaw6184. 
Reviewed as Science Concentrate in Chemical and Engineering News, vol. 97, page 10 
(April 22, 2019). 

 
134. M. V. Kelso, N. K. Mahenderkar, Q. Chen, J. Z. Tubbesing, and J. A. Switzer, “Response 

to Comment on ‘Spin Coating Epitaxial Films,’” Science 365 (6458) DOI: 
10.1126/science.aay3966 (2019). 

 
135. A. Banik, E. W. Bohannan, and J. A. Switzer, “Epitaxial Electrodeposition of BiI3 and 

Topotactic Conversion to Highly-ordered Solar Light Absorbing Perovskite 
(CH3NH3)3Bi2I9,” Chem. Mater. 8367–8372 (2020). 

 
136. B. Luo, A. Banik, E. W. Bohannan, and J. A. Switzer, “Epitaxial Electrodeposition of 

Cu(111) onto an L-cysteine Self-assembled Monolayer on Au(111) and Epitaxial Lift-off of 
Single-crystal-like Cu Foils for Flexible Electronics,” J. Phys. Chem. C 124, 21426-21434 
(2020). 

 
137. A. Banik, J. Z. Tubbesing, B. Luo, X. Zhang, and J. A. Switzer, “Epitaxial Electrodeposition 

of Optically Transparent Hole Conducting g-CuI on n-Si(111),” Chem. Mater. 33, 3220-
3227 (2021). https://doi.org/10.1021/acs.chemmater.1c00110 
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138. J. A. Switzer, “Metal Foils with Ordered Crystal Structure and Method for Producing,” U.S. 

Patent #10980130, issued April 13, 2021. 
 
139. B. Luo, A. Banik, E. W. Bohannan, and J. A. Switzer, “Epitaxial Electrodeposition of 

Hole Transport CuSCN Nanorods on Au(111) at the Wafer Scale and Lift-off to Produce 
Flexible and Transparent Foils,” Chem. Mater. 34, 970-978 (2022) DOI 
10.1021/acs.chemmater.1c02694. 

 
140. B. Luo, X. Zhang, J. Z. Tubbesing, A. Banik, and J. A. Switzer, “Epitaxial 

Electrodeposition of Wide Bandgap Cuprous Bromide on Silver via a Silver Bromide 
Buffer Layer,” J. Electrochem. Soc. 169, 092512 (2022). DOI: 10.1149/1945-7111/ 
ac8eeb]. 

 
141. X. Zhang, B. Luo, A. Banik, J. Z. Tubbesing, and J. A. Switzer, “Epitaxial Single-Domain 

Cu-BTC Metal-Organic Framework Thin Films and Foils by Electrochemical Conversion 
of Cuprous Oxide,” ACS Applied Materials and Interfaces 15, 18440-18449 (2023). 

 
142. J. A. Switzer and A. Banik, “Epitaxial Electrodeposition of Ordered Inorganic Materials,” 

Accounts of Chemical Research (impact factor = 24.5), accepted for publication (2023). 
This is an invited paper for the special issue on “Electrosynthesis of Inorganic Materials.” 
It is featured on the cover of the journal. 

 
Invited  Seminars 

 
    
 1. J. A. Switzer, "Oxidation-Reduction Chemistry of Coordinated Macrocyclic Ligands," 

Chemistry Department Seminar Series, California State University, Fullerton, March, 1981 
(invited). 

 
 2. J. A. Switzer, "An Efficient Aqueous Photoelectrochemical Solar Cell Based on n-Type 

Silicon," Physical Chemistry Seminar Series, University of California, Irvine, November, 
1983 (invited). 

 
 3. J. A. Switzer, "Photoelectrochemical Conversion of Solar Energy," American Chemical 

Society, Orange County CA Section, September, 1984 (after-dinner talk). 
 
 4. J. A. Switzer, "Photoelectrochemical Conversion of Solar Energy," The Electrochemical 

Society, Southern California-Nevada Section, January, 1985 (after-dinner talk). 
 
 5. J. A. Switzer, "Electrochemical Deposition of Electroceramic Materials.  The n-

Silicon/Thallic Oxide Heterojunction Solar Cell," University of California-Los Angeles, 
Department of Materials Science & Engineering, June, 1986 (departmental seminar). 
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 6. J. A. Switzer, "Photoelectrochemistry," American Chemical Society, San Gorgonio Section, 
November, 1986 (after-dinner talk). 

 
 7. J. A. Switzer, "Electrochemical Synthesis of Ceramic Films and Powders," 1987 Fall 

Meeting of the Pittsburgh Section of the Electrochemical Society, November, 1987 (after-
dinner talk). 

 
 8. J. A. Switzer, "Superconductivity," PPG Technical Seminar Series, PPG Fiber Glass 

Research Center, Pittsburgh, PA, January, 1988 (invited seminar). 
 
 9. J. A. Switzer, "Electrochemical Processing of Advanced Ceramics," Bleininger Symposium 

on Processing of Advanced Ceramics, Pittsburgh, PA, March, 1988 (invited). 
 
10. J. A. Switzer, "Electrochemical Synthesis of Ceramic Films and Powders," American 

Society of Metals, Pittsburgh Section, March, 1988 (after-dinner talk). 
 
11. J. A. Switzer, "Electrochemical Processing of Optoelectronic Ceramics," Department of 

Materials Science and Engineering, University of Pittsburgh, September, 1988 (invited 
seminar). 

 
12. J. A. Switzer, "Atomic-Level Architecture of Conducting Ceramic Thin Films," 

Department of Metallurgical Engineering and Materials Science, Carnegie Mellon 
University, May, 1989 (invited seminar). 

 
13. J. A. Switzer, "Electrodeposited Ceramic Superlattices," Better Ceramics Through 

Chemistry Symposium at Materials Research Society Meeting, San Francisco, CA, April, 
1990 (invited 40 minute talk). 

 
14. J. A. Switzer, "Electrodeposition of Nanomodulated Electronic Ceramic Thin Films," 

International Conference on the Chemistry of Electronic Ceramic Materials, Teton Village, 
WY, August, 1990 (invited talk). 

 
15. J. A. Switzer, "Electrochemical Synthesis of Nanomodulated Ceramic Superlattices," 

Electrochemical Society National Meeting, Seattle, WA, October, 1990 (invited talk). 
 
16. J. A. Switzer, "Electrodeposited Ceramic Superlattices," University of Washington, 

Department of Materials Science & Engineering, Seattle, WA, October, 1990 (departmental 
seminar). 

 
17. J. A. Switzer, "Electrochemical Processing of Metal Oxide Nanostructures," Acta 

Metallurgica Conference on Materials with Ultrafine (Nanoscale) Microstructures, Atlantic 
City, NJ, October, 1990 (invited one hour talk). 

 
18. J. A. Switzer, "Electrodeposited Ceramic Superlattices," Electrochemistry Gordon 

Conference, Santa Barbara, CA, January, 1991 (invited talk). 
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19. J. A. Switzer, "Nanomodulated Ceramic Superlattices by Electrodeposition," 5th 
International Conference on Ultrastructure Processing of Ceramics, Glasses, Composites, 
Ordered Polymers and Advanced Optical Materials, Orlando, FL, February, 1991 (invited 
talk). 

 
20. J. A. Switzer, "Electrodeposited Ceramic Superlattices," University of Missouri-Columbia, 

Department of Chemistry, March, 1991 (Chemistry Colloquium). 
 
21. J. A. Switzer, "Design, Synthesis, and Characterization of Nanomodulated Superlattice 

Materials," American Chemical Society National Meeting, Atlanta, GA, April, 1991. 
 
22. J. A. Switzer, "Electrodeposition of Nanoscale Artificially-Layered Ceramics," American 

Chemical Society National Meeting, Atlanta, GA, April, 1991 (invited talk).  Reviewed in 
May 27, 1991 issue of Chemical and Engineering News (page 26). 

 
23. J. A. Switzer, "Electrochemical Deposition of Artificially-Layered Metal Oxides," MRS 

Symposium on Synthesis/Characterization and Novel Applications of Molecular Sieve 
Materials, Materials Research Society, Anaheim, CA, April, 1991 (invited talk). 

 
24. J. A. Switzer, "Electrodeposition of Conductive Metal Oxide Nanostructures," Eighth Penn 

State Read Conference on Electrodeposition, State College, PA, July, 1991 (invited one-
hour talk). 

 
25. J. A. Switzer, "Electrodeposited Ceramic Superlattices," University of Missouri-Rolla,    

Department of Ceramic Engineering, October, 1991 (departmental seminar). 
 
26. J. A. Switzer, "Electrochemical Architecture and STM Studies of Nanoscale Metal Oxide 

Superlattices," Department of Physics, University of Missouri-Columbia, August 26, 1992 
(departmental seminar). 

 
27. J. A. Switzer, "Making Nanoscale Materials in a Beaker. Electrochemical Architecture and 

STM Studies of Ceramic Superlattices." Department of Chemistry, Wayne State University, 
October 8, 1992 (departmental seminar). 

 
28. J. A. Switzer, "Scanning Tunneling Microscopy of Electrodeposited Ceramic               

Superlattices," Department of Chemistry, University of Arkansas, November 2, 1992     
(departmental seminar). 

 
29. J. A. Switzer, "Making Nanoscale Materials in a Beaker.  Electrochemical  Architecture 

and STM Studies of Ceramic Superlattices." University of Minnesota, Department of 
Chemical Engineering and Materials Science, January 5, 1993 (departmental seminar). 

 
30. J. A. Switzer, "Scanning Tunneling Microscopy of Electrodeposited Ceramic 

Superlattices," Washington University, Department of Physics, February 1, 1993. 
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31. J. A. Switzer, "Electrodeposited Ceramic Superlattices," NATO Advanced Study Institute 
on, "Nanoscale Probes of the Solid/Liquid Interface," Sofia Antipolis (France), July, 1993. 

 
32. J. A. Switzer, "Electrochemical Synthesis of Ceramic Superlattices," Ninth Penn State Read 

Conference on Electrodeposition," State College, June 13-16, 1994. 
 
33. J. A. Switzer, "Electrodeposited Defect-Chemistry Superlattices," American Chemical 

Society Meeting, Washington D.C., August 21-26, 1994. 
 
34. J. A. Switzer, "Electrodeposited Ceramic Superlattices," National Institute of Standards and 

Technology (NIST), Gaithersburg, August 22, 1994. 
 
35. J. A. Switzer, "Electrochemical Architecture and Scanning Tunneling Microscopy of 

Nanoscale Ceramic Superlattices," The Second NSF-Sponsored Materials Chemistry 
Workshop, St. Louis, MO, October 13-16, 1994. 

 
36. J. A. Switzer, "Making Nanoscale Materials in a Beaker - Electrodeposited Ceramic 

Superlattices," Washington University, Department of Chemistry, December 13, 1994. 
 
37. J. A. Switzer, "Making Nanoscale Materials in a Beaker - Electrodeposited Ceramic 

Superlattices," University of Illinois - Urbana, Department of Materials Science and 
Engineering, April 7, 1995. 

 
38. J. A. Switzer, "Nanoscale Epitaxial Architectures," American Chemical Society Meeting, 

Chicago, IL, August 20-25, 1995. 
 
39. J. A. Switzer, "Real-Time Studies of the Electrocrystallization of Nanoscale Epitaxial 

Architectures," American Chemical Society Meeting, Chicago, IL August 20-25, 1995. 
 
40. J. A. Switzer, "Scanning Probe Microscopy of Electrodeposited Superlattices of 

Conducting Metal Oxides," Electrochemical Society Meeting, Chicago, IL, October 8-13, 
1995. 

 
41. J. A. Switzer, "Nanoscale Epitaxial Architectures," week of December 4, 1995. Circuit of 

Chemistry Departments of Texas Universities, including: Texas A&M, University of  
Texas - Austin, University of Houston, and University of North Texas. 

 
42. J. A. Switzer, “Nanoscale Epitaxial Architectures,” Gordon Research Conference on 
 Electrochemistry, Ventura, CA, January 14-18, 1996 (invited 1 hour talk).   
 
43. J. A. Switzer, “Electrodeposition of Copper/Cuprous Oxide Nanocomposites,” symposium 

on, “Biomimetic Approaches to Electrochemical Generation of Advanced Materials,” at 
the  American Chemical Society Meeting, New Orleans, March 24-29, 1996. 

 
44. J. A. Switzer, “Electrodeposition of Nanoscale Epitaxial Architectures,” Department of 
 Chemistry, University of Utah, May 9, 1996. 
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45. J. A. Switzer, “Electrodeposition of Superlattices and Nanocomposites,” Gordon Research  
 Conference on Electrodeposition, Colby-Sawyer College, New Hampshire, August 11-16,  
 1996.          
 
46. J. A. Switzer, “Electrodeposition and Scanning-Probe Lithography of Nanoscale 

Structures,”  Conference on, “Electrochemistry in Submicroliter Domains,” Potter’s 
Lodge,  NY, September, 5-7, 1996. 

 
47. J. A. Switzer, “Nanophase Materials,” Department of Chemistry, University of Missouri -  
 Rolla, February, 3, 1997. 
 
48. J. A. Switzer, “Nanophase Metal Oxide Semiconductors,” Department of Ceramic 
 Engineering, University of Missouri - Rolla, March 6, 1997. 
 
49. J. A. Switzer, “Electrochemical Self-Organization of Metal/Semiconductor Multilayers,” 
 ONR Electrochemistry Workshop, Atlanta, GA, April 3-4, 1997. 
 
50. J. A. Switzer, “Electrochemical Assembly of Quantum-Confined Metal/Semiconductor 
 Nanocomposites,” 4th IUMRS International Conference in Asia, Makuhari, Chiba, Japan,  
 September 16-18, 1997. 
 
51. J. A. Switzer, “Thinking Really Small. The Electrodeposition of Nanoscale Architectures,” 

JSPS International Workshop on the Design of Advanced Materials and Processing, Tokyo 
Institute of Technology, Yokohama, Japan, September 19, 1997. 

 
52. J. A. Switzer, “Thinking Really Small. The Electrodeposition of Nanoscale Architectures,” 

Departmental Seminar, Department of Applied Chemistry, Kumamoto University, 
Kumamoto, Japan, September 22, 1997. 

 
53. J. A. Switzer, “Electrochemical Self Assembly of Layered Nanostructures,” Department of 

Chemistry, Vanderbilt University, February 12, 1998. 
 
54. J. A. Switzer, “Electrochemical Self Assembly of Layered Nanostructures,” Department of 

Chemistry, University of Ulm, Ulm, Germany, March 5, 1998. 
 
55. J. A. Switzer, “Electrodeposition of Ceramic Superlattices,” Workshop on Interfacially 

Controlled Functional Materials: Electrical and Chemical Properties,” Schloss Ringberg, 
Germany, March 8-13, 1998. 

 
56. J. A. Switzer, “Room-temperature Electrodeposition of the High-Temperature Cubic 

Polymorph of Bismuth(III) Oxide,” Workshop on Interfacially Controlled Functional 
Materials: Electrical and Chemical Properties,” Schloss Ringberg, Germany, March 8-13, 
1998. 

 
57. J. A. Switzer, “Electrochemical Self Assembly of Layered Nanostructures,” Southern 
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California Circuit - UC- Irvine, Caltech, and UC- San Diego, May 26-29, 1998. 
 
58. J. A. Switzer, “Electrochemical Self Assembly of Layered Nanostructures,” Sixth Annual 

NSF-Sponsored Materials Chemistry Workshop, Morristown, NJ, October 15-18, 1998. 
 
59. J. A. Switzer, “Thinking Small. The Electrochemical Self Assembly of Layered 

Nanostructures,” University of Georgia, Division of Analytical Chemistry Seminar, 
October 7, 1998. 

 
60. E. Bohannan, C.-J. Hung, L.-Y. Huang, E. Raub, and J. Switzer, “Electrodeposition of 

Copper/Cuprous Oxide Layered Nanostructures,” symposium on “Electrodeposition of 
Nanoscale and Nanophase Materials,” Electrochemical Society Meeting, Boston, MA, 
November 1-6, 1998. 

 
61. J. A. Switzer, “Thinking Small. The Electrodeposition of Layered Nanostructures,” 

Department of Chemistry, St. Louis University, St. Louis, MO, February 12, 1999. 
 
62. J.  A. Switzer, “Thinking Small.  The Electrodeposition of Layered Nanostructures,” 

Departments of Chemistry and Chemical Engineering, Clarkson University, February 19, 
1999. 

 
63. J. A. Switzer, “Negative Differential Resistance in Electrochemically Self Assembled 

Layered Nanostructures,” symposium on, “Electrochemical Synthesis of Nanomaterials,” at 
the Anaheim ACS Meeting, March 21-25, 1999. 

 
64. J. A. Switzer and E. W. Bohannan, “Epitaxial Electrodeposition of Layered 

Nanostructures,”  50th International Society of Electrochemistry Meeting in Pavia, Italy, 
September 5-10, 1999. Keynote lecture. 

 
65. J. A. Switzer, “Epitaxial Electrodeposition of Layered Nanostructures,” Seminars at 

University of Colorado, Colorado State University, and the University of Wyoming, April 
10-12, 2000. 

 
66. J. A. Switzer, “Electrodeposited Single Crystals,” Gordon Research Conference on 

Electrodeposition,” Colby-Sawyer College, New London, NH, August 13-18, 2000. 
 
67. J. A. Switzer, “Epitaxial Electrodeposition of Metal Oxide Semiconductors,” International 

Symposium on Electrochemistry of Ordered Interfaces, Hokkaido University, Sapporo, 
Japan, August 24-26, 2000. Keynote lecture. 

 
68. J. A. Switzer, “Epitaxial Electrodeposition,” Fourth Institute for Chemical Reaction Science 

(ICRS) International Symposium, Tohoku University, Sendai, Japan, November 16-17, 
2000. Plenary lecture. 

 
69. J. A. Switzer, “Epitaxial Electrodeposition,” International Symposium on Soft Solution 

Processing of Advanced Inorganic Materials, Tokyo Institute of Technology, Meguro, 
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Tokyo, December 11-13, 2000. Plenary lecture. 
 
70. J. A. Switzer, “Epitaxial Electrodeposition of Metal Oxide Semiconductors,” Department of 

Physics, University of Missouri-St. Louis, January 26, 2001. 
 
71. J. A. Switzer, “Epitaxial Electrodeposition,” Department of Chemistry, Southwestern 

Missouri State University, January 29, 2001. 
 
72. J. A. Switzer, “Epitaxial Electrodeposition of Metal Oxide Semiconductors,” Gordon 

Research Conference on Chemical Reactions at Surfaces, Ventura, California, February 18-
23, 2001. Invited presentation. 

 
73. J. A. Switzer, “Epitaxial Electrodeposition of Thin Films and Ordered Nanostructures,” 

American Chemical Society Meeting, April 1-5, 2001, San Diego, CA. Keynote lecture at 
symposium on “Thin Films: Preparation, Characterization, Application,” sponsored by the 
Division of Colloid and Surface Chemistry.  

 
74. J. A. Switzer, “Epitaxial Electrodeposition of Metal Oxide Semiconductors,” Department of 

Chemistry, University of Texas - Arlington,  April 27, 2001. 
 
75. J. A. Switzer, “Epitaxial Electrodeposition of Metal Oxide Nanostructures,” Materials 

Science and Engineering, Case Western Reserve University, September 4, 2001. 
 
76. H. M. Kothari and J. A. Switzer, “Ordered Metal Oxide Nanostructures Produced by the 

Thermodynamic to Kinetic Transition in Epitaxial Electrodeposition,” Symposium M, 
Surface Science and Thin-Film Growth in Electrolytes, Materials Research Society 
Meeting, Boston, MA, November 26-30, 2001. 

 
77. R. Liu, T. A. Sorenson, H. M. Kothari, and J. A. Switzer, “Epitaxial Electrodeposition of 

Ordered Nanostructures of Metal Oxide Semiconductors,”  Materials Research Society 
Meeting, Boston, MA, November 26-30, 2001. 

        
78. J. A. Switzer, “Electrodeposition of Nanophase Ceramic Films and Metal/Ceramic 

Nanocomposites,” Nanomaterials Workshop (sponsored by AFOSR), Las Vegas, NV, 
December 11, 2001. 

 
79. J. A. Switzer, “Electrochemical Processing of Nanomaterials,” 10th International Ceramics 

Congress, Florence, Italy, July 14-19, 2002. 
 
80. J. A. Switzer, Keynote Address, “Epitaxial Electrodeposition of Metal Oxide 

Nanostructures,” 4th Annual Chemistry Graduate Symposium, Wayne State University, 
October 12, 2002. 

 
81. R. Liu, E. W. Bohannan, H. Kothari, and J. A Switzer, “Epitaxial Electrodeposition of 

Cu2O Nanocubes on InP(001),” 202nd Meeting of The Electrochemical Society, Salt Lake 
City, Utah, October 20-24, 2002. 
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82. J. A. Switzer, “Epitaxial Electrodeposition of Metal Oxide Nanostructures,” Department of 

Materials Science and Engineering, University of Illinois at Urbana-Champaign (UIUC), 
January 23, 2003. 

 
83. J. A. Switzer, “Epitaxial Electrodeposition of Metal Oxide Nanostructures,” Department of 

Inorganic Materials Chemistry, Uppsala University, Uppsala, Sweden, February 13, 2003. 
 
84. R. Liu, E. W. Bohannan, H. M. Kothari and J. S. Switzer, “Epitaxial Electrodeposition of 

Cuprous Oxide onto Single-Crystal Silicon(001),” 203rd Meeting of The Electrochemical 
Society, Paris, France,  April 27-May 2, 2003. 
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Service 
 

Professional Service 
 
The Electrochemical Society 
  
 Chairman, Southern California/Nevada Section, 1986 
 
 Vice Chairman, Southern California/Nevada Section, 1985-86 
 
 Host Committee Member: ECS National Meeting, San Diego, 1986 
     ECS National Meeting, Las Vegas, 1985 
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 Symposium Organizer, "Electrodeposition of Bulk, Thin Film, and Surface Compounds,"  
  ECS National Meeting, San Francisco, May, 1994. 
 
 Symposium Organizer, "Electrosynthesis of Ceramics, Semiconductors, and Composites," 
  ECS National Meeting, Chicago, October, 1995. 
 
 Symposium Organizer, “Electrodeposition of Nanoscale and Nanophase Materials,” 
  ECS National Meeting, Boston, October, 1998. 
 
 Symposium Organizer, “Electrodeposition of Nanoscale and Nanophase Materials II,”  
  ECS National Meeting, Washington, DC, March, 2001. 
 
 Symposium Organizer, “Electrochemistry in Nanoscale Dimensions,” with Reg Penner 
  ECS National Meeting, Salt Lake City, UT, October 20-25, 2002. 
 
 Symposium Organizer,  “Surfactant and Additive Effects on Thin Film Deposition and   
  Particle Growth,” with Tom Moffat, Quebec City, May 15-20, 2005. 
 
American Ceramic Society 
 Chairman, Bleininger Award Symposium, 1988 
 Session Chairman, Thin Films Session, 1989 Annual Meeting, Pittsburgh, PA, 1987 
 Member, Executive Committee, Pittsburgh Section, 1988 
 
American Chemical Society 
 Session Chairman, Symposium on Supramolecular Architecture in Two and Three 
 Dimensions, ACS National Meeting, Atlanta, GA, 1991. 
 Member of Editorial Board, Chemistry of Materials, 1/1/99 - 12/31/2005. 
 Member of Editorial Board, Analytical Chemistry, 1/1/2010-Present. 
 
Materials Research Society 
 
 Principal Editor, Journal of Materials Research, 1/1/2002 – 1/1/2015. 
 Session Chairman, Symposium on Electrochemical Processing and Modification of  
  Advanced Materials, MRS National Meeting, Boston, MA, 1996. 
 Guest Editor (with Gary Hodes) of special issue of the MRS Bulletin on,  
 “Electrodeposition and Chemical Bath Deposition of Functional Nanomaterials,” October,  
 2010 issue of the MRS Bulletin. 
 
Gordon Conferences 
 
 Vice chair (2004) and Chair (2006) of Electrodeposition Gordon Conference. 
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University Service – Missouri S&T 
 
Head, Inorganic Division, Department of Chemistry, 1992-present.    

Chairman, Personnel Committee, Department of Chemistry, 1992-97 

Chairman, Personnel Committee, Department of Chemistry, 1999-2000 

Member, Chair Search Committee, Department of Chemistry, 1999-2000 

Member, Foundation for Chemical Research, Department of Chemistry, 1999-2000 

Chairman, Safety Committee, Department of Chemistry, 1992-93 

Member, Recruitment Committee, Department of Chemistry, 1991-92 

Member, Graduate Faculty Council, 1991-93 

Member, Scholarship Committee, Graduate Faculty Council, 1991-93 

Jackling Institute at UMR - presented kick-off lecture 1990, 1991, 1992, 1993, 2000. 

Presented short course, "Atomic-level Architecture of New Materials," at 1990 Homecoming for 

MSM-UMR Alumni Association 

Organized conference on, "Inorganic Chemistry Day," on UMR campus, May 1992, May 1996. 

Chairman, Chair Search Committee, Department of Chemistry, 1995-96. 

Personnel Committee, Department of Chemistry, 1998-2000. 

Chairman, Chair Search Committee, Department of Chemistry, 1998-99. 

Chairman, Faculty Search Committee, Department of Chemistry, 2000-2002. 

Chairman, Director Search Committee, Materials Research Center, 2002. 

Personnel Committee, Department of Chemistry, 2002-2005. 

Chair, Vitek Professor Search Committee, Department of Chemistry, 2006-2007. 
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FACILITIES 

Instruments in Prof. Switzer's Laboratory 
 
 
 1. Electrochemistry System #1:  PARC 273A potentiostat/galvanostat 
 (voltammetry, electrodeposition) PARC 270 electrochemistry software 

   Seiko electrochemical quartz nanobalance 
 
 2. Electrochemistry System #2:  PARC 273 potentiostat/galvanostat 
 (voltammetry, electrodeposition) Nicolet 310 digital oscilloscope 
      
 3. Electrochemistry System #3:  PARC 2273 potentiostat/galvanostat 
 (transient studies)   Nicolet Pro 10 digital oscilloscope 

   Seiko electrochemical quartz nanobalance 
 
 4. Electrochemistry System #4:  PARC 273A potentiostat/galvanostat 
 (transient studies)   PARC 270 software 
     Nicolet Pro 10 digital oscilloscope 
                                      
 5. Electrochemistry System #5:  Pine AFRDE4 Bipotentiostat 
 (mechanistic and mass transport  Pine 636 Ring-disk rotator 
 studies)   Pt/Pt ring-disk electrodes 
     Pt and C disk electrodes 

  Quick change electrode holder 
 
 6. Electrochemistry System #6:  PARC 273A potentiostat/galvanostat 
 (general electrochemistry)   PARC 124 A lock-in amplifier 
 
 7.    Electrochemistry System #7  Ecochemie Autolab Model 100 potentiostat/galvanostat 
 
 8. Nanoscope III Scanning Tunneling Microscope/Atomic Force Microscope ($110,000).  Both 

STM and AFM have short (0.7 μm) and long (12 μm) scan heads, tapping mode AFM, fluid 
cells, and electrochemical microscope upgrades.  High resolution Mitsubishi CP100U video 
color printer. 

 
 9. CARY 5 UV-Vis-NIR Spectrophotometer ($62,000) with wavelength range of 175 to 3300 

nm and photometric range of ± 5.5 Abs.  Spectrophotometer equipped with solid sample 
holders, computer control, absolute specular reflectance, praying mantis diffuse reflectance, 
and integrating sphere diffuse reflectance accessories. 

 
 10. Irradiation System:   Oriel 250 W Tungsten-halogen source 
     Melles Griot UV-Vis-NIR interference filters 
     Eppley E6 thermopile radiometer 
     HP 3455A multimeter 
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11. Resistivity Station:   Alessi CPS-6 four-point test fixture 
     Alessi WC and Os four-point probes 
     Keithley 220 programmable current source 
     Keithley 181 nanovoltmeter 
     Janis cryostat and temperature controller 
 
12. Heat Systems W-385 ultrasonic processor 
 
13.   Gaertner Model L116B ellipsometer (single HeNe wavelength). 
 
14. Magnetic susceptibility balance with low-temperature capabilities (donated by Monsanto) 
 
15.   Silicon Graphics Indigo2 workstation with Cerius2 solid-state modeling software and Seiko        
 dye sublimation color printer.  
 
16.   Hitachi S-4700 Field Emission Scanning Electron Microscope (SEM).  
 
17.   Philips X’pert MRD High Resolution X-ray Diffractometer for characterization of epitaxial 
 films and nanometer-scale materials. Diffractometer equipped with texture stage for pole 
 figure analysis and azimuthal scans, triple axis stage for reciprocal space maps, x-ray 
 multilayer mirror for high intensity, and Ge high-resolution monochromators for rocking 
 curves (purchased with funds from NSF, grant #DMR- 0076338, total cost = $198,000, J. A. 
 Switzer, sole PI). 
 
18.  Quantum Design PPMS System with 9T magnet.  


