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EXPERIENCE:


Academic:
Appointed H. Kent Bowen Endowed Chair in Materials Science and Engineering (2015)

Director of NSF MRSEC on Plasmonics and Spintronics, September 2011-2013.

July 1, 2007: Appointed Distinguished Professor of Materials Science and Engineering
December 1998 to November 2011: Chair, Department of Materials Science & Engineering.

July 1984 to Present: Professor of Materials Science & Engineering, University of Utah.

July 1979 to June 1984: Associate Professor of Materials Science & Engineering, University of Utah

July 1976 to June 1979: Assistant Professor of Materials Science & Engineering, University of Utah

       Research: 
August 1974 to June 1976: Research Assistant Professor of 



Materials Science & Engineering.

September 1973 to July 1974: Research Associate, Materials Science & 
Engineering

March 1969 to July 1973: Graduate Research Assistant, Materials Science, Northwestern University; "Fracture Behavior of Zirconium-
Zirconia Composites", Ph. D. Dissertation.

September 1967 to December 1968: Graduate Research Assistant, Engineering Mechanics, Louisiana State University; "X-Ray Investigations in the Mo-Ni-X (X:Si, Zr, Al, Nb and Ta) Systems", M. S. Thesis.

Consulting: Consulted for numerous companies over the years, including Hercules, Dow Chemical, Ford, Allied-Signal, Texas Instruments, Mitsubishi Heavy Industries, NGK, Praxair, PNNL, Apache Oil, and several small companies.

     Business Development:

One of the founding members of Ceramatec, Salt Lake City. 

Co-founder of Materials and Systems Research, Inc. (MSRI), Salt Lake City. 

Board Member of Versa Power Systems (VPS), an Illinois-based company formed for the commercialization of solid oxide fuel cell (SOFC) technology. Currently has ~50 employees. FCE has acquired all outstanding shares of Versa Power in a stock exchange. 
Founding member of Nano-Oxides, Inc., a Salt Lake based company.

Awards/Honors: 
1) Best Teaching Award in the College of Engineering (1991).

2) Fellow of The American Ceramic Society (1992).

3) Ross Coffin Purdy Award of the American Ceramic Society 


(1993). ‘Best Research Paper’.

4) University Distinguished Research Award, (1994).

5) Mountain Man of the Year (1995); MSE University of Utah Alumni Award.

6) Listed in ISIHighlyCited.com (this is by Thomson, the company     which for the past several decades has been the compiler and publisher of science citation index) as one of the most highly cited researchers in the Materials Science category (one of about 290 researchers listed worldwide – based on research published between 1980 and 2000) (List from 2001 to 2011). The only faculty member from the College of Engineering to have been listed in any category of ISIHighlyCited.com. 
7) One of the winners of the DOE Basic Science Divisions ‘Chunky Bullets Competition’. This resulted in additional $50 k for the DOE Basic Science Division funded research (2002).

8) Alkyl Amines Distinguished Speaker Award of the Indian Chemical Engineering Society, December 2003.

9) Fellow of The Electrochemical Society (2006).

10) Outstanding Achievement Award of the High Temperature Division of The Electrochemical Society (2006).

11) Utah Governor’s Medal of Science & Technology (2006).

12) Election to the National Academy of Engineering (NAE) (2007).

13) Appointed Distinguished Professor (2007). 
14) Best Paper Award; ICCE-2010, 10th International 

Conference on Clean Energy, Famagusta, North Cyprus  (2010).

15) Elected Fellow of ASM International (2010).

16) James Mueller Award of the Am. Ceramic Society (2013). 

17) John Jeppson Award of the Am. Ceram. Soc. (2013)

18) Appointed H. Kent Bowen Endowed Chair in Materials Science and Engineering (2015). 

19) Outstanding Achievement Award, Northwestern University, Materials Science and Engineering (2015).
20) Elected Fellow of National Academy of Inventors (NAI) (2016). 
21) Elected Distinguished Lifetime Member (DLM) of the American Ceramic Society (2021).

22) Founding Member, Utah Academy of Engineering and Science (Utah-AES) (2021). 

Invited Talks: Over two hundred and fifty invited and keynote talks given. Over a hundred international. 
PATENTS: (about 40 – list below is not complete)


1.
"Method for Preparing dense, "-Alumina Bodies", Inventors: A.D. Jatkar, I. B. Cutler, 
A. V. Virkar and R. S. Gordon. Date: March, 1977; U. S. Patent No. 4,013,477.

2.
"Method for Preparing Dense, High Strength, and Electrically Conductive Ceramic 
Containing "-Alumina", Inventors: A. V. Virkar, M. L. Miller, I. B. Cutler and R. S. 
Gordon. Date: September, 1978.

3.
"New Seal Concepts for the Na-S Battery", Inventors: G. R. Miller and A. V. Virkar.
Date: December, 1980; U. S. Patent No. 4,239,838.

4.
"Sintering of -Type Alumina Bodies Using a-Alumina Encapsulation", Inventors: B. J. McIntire and A. V. Virkar. Date: April, 1981; U. S. Patent No. 4,263,381.

5.
"Electrochemical Cell Utilizing Molten Alkali Metal Electrode-Reactant", Inventors: A. V. Virkar and G. R. Miller. Date: October, 1983; U. S. Patent No. 4,407,912.

6.
"In-Situ, On-Line Structural Failure Detection System; Its Preparation and Operation", Inventors: A. V. Virkar and R. Natesh. Date: October, 1985; U. S. Patent No. 4,546,652.

7.
"H2Se Treatment of Electrolytes", Inventors: J. R. Rasmussen and A. V. Virkar. Date: January, 1985; U. S. Patent No. 4,496,639.

8.
"Sodium-Selenium Battery", Inventors: W. S. Britt, G. R. Miller and A. V. Virkar. Date: 1984.

9.
"Ceramic Bodies Having a Plurality of Stress Zones", Inventor: A. V. Virkar. Date: April, 1987; U. S. Patent No. 4,656,071.

10.
"Ceramic Bodies Having a Plurality of Stress Zones", Inventor: A. V. Virkar. Date: June, 1987; U. S. Patent No. 4,677,009.

11.
"Sinterable and Strengthened Magnesium Oxide Ceramic Materials", Inventors: A. V. Virkar and T. C. Yuan. Date: July, 1987; U. S. Patent No. 4,678,761.

12.
"Liquid Phase Sintering of Silicon Carbide", Inventors: R. A. Cutler, A. V. Virkar, and A. C. Hurford. Date: May 9, 1989; U. S. Patent No. 4,829,027.

13.
"Dense Ceramics Containing a Solid Solution and Method for Making the Same", A. V. 
Virkar, R. A. Cutler, P. A. Lessing, and J. L. Huang, Canadian Patent No. 1,256,126. 
Date: June 20, 1989.

14.
"Fine-Grained Ceramics and Method for Making the Same", Inventors: R. A. Cutler and A. V. Virkar. Date: January 2, 1990. U. S. Patent No. 4,891,341.

15.
"Ceramics with High Toughness, Strength and Hardness", R. L. K. Matsumoto, A. V. Virkar, and R. A. Cutler, U. S. Patent No. 5,002,911. Date: March 26, 1991.

16.
"Stabilized Bismuth Oxide for Electrochemical Devices", A. V. Virkar, U. S. Patent No. 5,006,494. Date: April 9, 1991.

17. 
"Stabilized Bismuth Oxide", A. V. Virkar and K. Z. Fung, U. S. Patent No. 5,183,801. Date: February 2, 1993. 

18. 
"Composite Bismuth Oxide-Based Mixed Conductors", M. Liu, Y. Sheng, A. V. Joshi, K. Krist, and A. V. Virkar, U. S. Patent No. 5,478,444. Date: December 26, 1995.

19.
"Electrode Design for Solid State Devices, Fuel Cells and Sensors", A. V. Virkar, K-Z 
Fung, and C. W. Tanner, U. S. Patent No. 5,543,239. Date: August 6, 1996.

20.
"Mixed Ionic-Electronic Conducting Composites for Oxygen Separation and Electrocatalysis", M. Liu, A. V. Joshi, K. Krist, and A. V. Virkar, U. S. Patent No. 5,616,223. Date of Issue: April 1, 1997. 

21.
"Enhancement of Mechanical Properties of Ceramic Membranes and Solid Electrolytes", 
A. V. Virkar, A. V. Joshi, U. S. Patent No. 5,624,542. Date of Issue: April 29, 1997.

22.  "Alkali Metal Beta and Beta” Alumina and Gallate Polycrystalline Ceramics and Fabrication by a Vapor Phase Process", A. V. Virkar, J-F. Jue, and K-Z. Fung. U. S.  Patent No. 6,117,807. 

23. “Method for Forming t’-Phase for High Temperature Applications”, A. V. Virkar and J. F. Jue. U. S. Patent No. 6,168,745; January 2, 2001.

24. “Solid Oxide Fuel Cell Interconnector”, A. V. Virkar and D. M. England. U. S. Patent No. 6,054,231. Date of Issue: April 25, 2000.

25. “Planar Solid Oxide Fuel Cell Stack with a Metallic Foil Interconnect”, A. V. Virkar, J-W. Kim, and K-Z. Fung. U. S. Patent No. 6,106,967. Date of Issue: August 22, 2000.

26. “A Molecular Decomposition Process for the Synthesis of Nanosize Ceramic Powders”, A. V. Virkar and S. V. Bhide. A provisional patent application: Date of Filing: October 26, 1999.

27. “A Highly Selective and Permeable Membrane for the Separation of Hydrogen from Gaseous Mixtures, and a Method for Making the Same”, A. V. Virkar and T. Armstrong. A provisional patent application: Date of Filing: October 2, 2000.

28. “Solid Oxide Fuel Cell Interconnector”, A. V. Virkar and D. M. England. U. S. patent application. Date of Filing: September 1997.

29. “High Power Density Solid Oxide Fuel Cells using a Graded Anode”, J-W. Kim, K-Z. Fung, and A. V. Virkar. U. S. Patent No. 6,228,521. Date of Issue: May 8, 2001.

30. “An Internally Manifolded, Planar Solid Oxide Fuel Cell (SOFC) Stack with an Inexpensive Interconnect”, A. V. Virkar, P. A. Smith, D. W. Prouse, and G-Y. Lin. A provisional patent application. Date of Filing: October 23, 2000.

31. “Alkali-Metal Beta and Beta” Alumina and Gallate Polycrystalline Ceramics and Fabrication by a Vapor Phase Method”, A. V. Virkar, J-F. Jue and K-Z. Fung. U. S. Patent No. 6,537,940. Date of Issue: March 25, 2003. 

32. “A molecular decomposition process for the synthesis of nanosize ceramic and metallic powders”, Anil V. Virkar and Sanjeevani V. Bhide, Australian Patent No. 758256, March 20, 2003.

33. “A molecular decomposition process for the synthesis of nanosize ceramic and metallic powders’, Anil V. Virkar and Sanjeevani V. Bhide, U. S. Patent No. 6,803,027. Date of Issue: October 12, 2004. 
34. “Core Shell Catalysts Patent”, Anil V. Virkar, US 8,168,561 B2; Date of Issue: May 1, 2012. 
LIST NOT COMPLETE
Refereed Publications (List is not up to date) 
1) Y. Wang, A. V. Virkar and X-D. Zhou, “On the thermodynamic origin of the formation of Li-dendrites in an electrochemical cell”, J. Electrochem. Soc., 168 100503 (2021). 

2) A. K. Niaz, Y. S. Kim, A. V. Virkar, J-Y. Park and H-T. Lim, “Design conceptof co-ionic conducting solid oxide electrolyte for stable operation in a cell-imbalanced fuel cell stack”, J. Power Sources, 512 230483 (2021). 

3) C. Lei, M. F. Simpson and A. V. Virkar, “Investigation of Electrode Kinetics of Porous La-Sr-Co-Fe-oxide (LSCF) Electrodes on Yttria-Stabilized Zirconia (YSZ) Electrolyte Using Alternating Current (AC) and Direct Current (DC) Methods”, J. Electrochem. Soc., 168, 064510 (2021). 

4) C. Lei, D. K. Shetty, M. F. Simpson and A. V. Virkar, “Fabrication of high density and translucent Al-containing garnet, Li7-xLa3Zr2-xTaxO12 (LLZTO) solid-state electrolyte by presure filtration and sintering”, Solid State Ionics, 364, 115640 (2021). 

5) M. J. Son, M. W. Kim, A. V. Virkar and H-T. Lim, “Locally developed electronic conductivity in a yttria-stabilized zirconia (YSZ) electrolyte for durable solid oxide fuel cells”, Electrochimica Acta, 353 136450 (2020)

6) L. Zhang, L. Zhu and A. V. Virkar, “Modeling of oxygen chemical potential distribution in solide oxide electrolyzer cells”, J. Electrochem. Soc., 166 (16) F1275-F1283 (2019). 

7) A. K. Niaz, M. G. Jung, J-Y. Park, A. V. Virkar and H-T. Lim, “Spatial investigation of electronic properties in composite electrolytes for solid oxide fuel cells using embedded probes”, J. Power Sources, 438 226945 (2019).

8) A. Szendrei, T. D. Sparks and A. V. Virkar, “Three and four electrode electrochemical impedance specttoscopy studies using embedded composite thin filom pseudo-reference electrodes in proton exchange membrane fuel cells”, J. Electrochem. Soc., 166 (12) F784-F795 (2019).

9) L. Ghadbeigi, T. D. Sparks and A. V. Virkar, “Electrochemical studies on Na-”-alumina + Ytrria-stabilized zirconia (YSZ) composite mixed Na+-ion – O2- ion conductors”, J. Electrochem. Soc., 166 (10) F679-F686 (2019). 

10) L. Zhu, L. Zhang and A. V. Virkar, “A study of CO adsorption/desorption on a thin platinum film by the measurement of electrical resistances”, J. Electrochem. Soc., 165 (3) F232-F237 (2018). 

11) L. Zhang and A. V. Virkar, “On space charge and spatial distribution of defects in yttria-stabilized zirconia”, J. Electrochem. Soc., 164 (13) F1506-F1523 (2017). 

12) L. Zhu and A. V. Virkar, “Fabrication of Li-”-alumina + YSZ composites and their application in lithium battery”, ECS Trans., 80 (9) 35-44 (2017).

13) A. V. Virkar, “Anode concentration polarization in solid oxide fuel cells as a dissipative process”, ECS Trans., 78 (1) 1095-1105 (2017). 

14) L. Zhu, L. Zhang and A. V. Virkar, “Role of electronic conductivity in stability of solid oxide electrolyzer cells”, ECS Trans., 80 (9) 81-89 (2017).

15) A. Szendrei, T. D. Sparks and A. V. Virkar, “Measurement of ionic conductivity and electrode polarization at low temperatures on 8YSZ by a DC technique”, J. Electrochem. Soc., 164 (14) F1543-F1550 (2017). 

16) L. Ghadbeigi, Z. Liu, T. D. Sparks and A. V. Virkar, “Synthesis of ion conducting sodiium zirconium gallate + yttria-stabilized zirconia by a vapor phase process”, J. Electrochem. Soc., 163 (8) A1560-A1565 (2016). 

17) A. Szendrei, T. D. Sparks and A. V. Virkar, “Use of yttria-stabilized zirconia for potentiometric measurements at low temperatures”, J. Electrochem. Soc., 163 (5) F416-F420 (2016). 

18) L. Zhang, L. Zhu and A. V. Virkar, “Electronic conductivity measurement of yttria-stabilized zirconia solid electrolytes by a transient technique”, J. Power Sources, 302 98-106 (2016). 

19) L. Ghadbeigi, A. Szendrei, P. Moreno, T. D. Sparks, and A. V. Virkar, “Synthesis of iron-doped Na-”-alumina + yttria-stabiilized zirconia composite electrolytes by a vapor phase process”, Solid State Ionics, 290 77-82 (2016). 

20) L. Zhang, L. Zhu and A. V. Virkar, “Nanostructured cathodes for solid oxide fuel cells by a solution spray-coating process”, J. Electrochem. Soc., 163 (3) F1358-F1365 (2016). 

21) L. Zhu, L. Zhang and A. V. Virkar, “Electroreduction of zirconia using embedded electrodes”, J. Electrochem. Soc., 163 (7) F714-F718 (2016). 
22) L. Zhu, L. Zhang and A. V. Virkar, “Measurement of Ionic and Electronic Conductivities of Yttria-Stabilized Zirconia by an Embedded Electrode Methode”, J. Electrochem. Soc., 162 (33) F298-F309 (2015). 
23) L. Zhu, L. Zhang, and A. V. Virkar, “A parametric model for solid oxide fuel cells based on measurements made on cell materials and components”, J. Power Sources, 291 [30] 138-155 (2015). 
24) A. V. Virkar and G. Tao, “Reversible high temperature cells for power generation and hydrogen production using mixed ionic electronic conducting solid electrolytes”, Int. J. Hydrogen Energy, 40 [106] 5561-5577 (2015). 

25) A. V. Virkar, H-T. Lim and G. Tao, “Failure of solid oxide fuel cells by electrochemically induced pressure”, Procedia IUTAM, 10 328-337 (2014). 
26) J-H. Koh, R. Abbaraju, P. Parthasarathy, and A. V. Virkar, “Design and synthesis of degradation-resistant core-shell catalysts for proton exchange membrane fuel cells”, J. Power Sources, 261 271-277 (2014). 

27) L. Zhu, S. Kapoor, Q. Parry, A. Nahata and A. V. Virkar, “Oxidation/reduction studies on nanoporous platinum films by electrical resistance measurements”, J. Power Sources, 269 [10] 621-631 (2014). 

28) L. Zhang, F. Liu, K. Brinkman, K. L. Reifsnider and A. V. Virkar, “A study of gadolinia-doped ceria electrolyte by electrochemical impedance spectroscopy”, J. Power Sources, 247 947-960 (2014). 

29) L. Zhu, L. Zhang, F. Zhao and A. V. Virkar, ‘Concepts for ultra-high power density solid oxide fuel cells’, ECS Transactions, 61 (1) 177-190 (2014). 

30) J. H. Wright, A. V. Virkar, Q. Liu and F. Chen, ‘Electrical characterization and water sensitivity of Sr2Fe1.5Mo0.5O6- as a possible solid oxide fuel cell electrode’, J. Power Sources, in-press (2013). 

31) P. Parthasarathy and A. V. Virkar, ‘Electrochemical Ostwald ripening of Pt and Ag catalysts supported on carbon’, J. Power Sources, 234 82-90 (2013). 
32) H. Ding, A. V. Virkar, M. Liu and F. Liu, ‘Suppression of Sr surface segregation in La1-xSrxCo1-yFeyO3-: a first principles study’, Phys. Chem. Chem. Phys., 15 489-496 (2013). 

33) G. J. Nelson, K. N. Grew, J. R. Izzo, J. J. Lombardo, W. H. Harris, A. Faes, A. H. Wyser, J. V. Herle, S. Wang, Y. S. Chu, A. V. Virkar and W. K. S. Chiu, ‘Three-dimensional microstructural changes in the Ni-YSZ solid oxide fuel cell anode during operation’, Acta Materialia, 60 (8) 3491-3500 (2012). 

34) H. Ding, A. V. Virkar, and F. Liu, ‘Defect configuration and phase stability of cubic versus tetragonal yttria-stabilized zirconia’, Solid State Ionics, 215 16-23 (2012). 

35) J. H. Koh, N. Weber and A. V Virkar, ‘Synthesis of lithium-beta-alumina by various ion-exchange and conversion processes’, Solid State Ionics, 220 32-38 (2012). 

36) A. V. Virkar, ‘Transport through mixed proton, oxygen ion and electron/hole conductors: Analysis of fuel cells and electrolyzer cells using Onsager equations’, Int. J. Hydrogen Energy, 37 (17) 12609-12628 (2012). 

37) W. K. S. Chiu, A. V. Virkar, F. Zhao, K. L. Reifsnider, G. J. Nelson, F. Rabbi and Q. Liu, ‘HeteroFoams: Electrode modeling in nanostructured heterogeneous materials in energy systems’, Journal of Fuel Cell Science & Technology, Transactions of the ASME, 9 011019-01 –011019-06 (2012). 
38) J. Wright and A. V. Virkar, ‘Conductivity of porous Sm2O3-doped CeO2 as a function of temperature and oxygen partial pressure’, J. Power Sources, 196 (15) 6118-6124 (2011). 

39) P. Parthasarathy and A. V. Virkar, ‘Effect of stress on dissolution/precipitation of platinum: Implications concerning core-shell catalysts and cathode degradation in proton exchange membrane fuel cells’, J. Power Sources, 196 (22) 9204-9212 (2011). 

40) M. S. Sohal, J. E. O’Brien, C. M. Stoots, V. I. Sharma, B. Yildiz and A. V. Virkar, ‘Degradation issues in solid oxide cells during high temperature electrolysis’, J. Fuel Cell Technol., 9(1) 011017 (2012). 

41) A. V. Virkar and J. Wright, ‘Trasnport properties of mixed ionic electronic conductors undre thermodynamically equiilibrated conditions’, ECS Transactions, 45 (1) 33-44 (2012). 

42) A. V. Virkar, ‘A model for degradation of electrochemical devices based on linear non-equilibrium thermodynamics and its applications to lithium ion batteries’, J. Power Sources, 196 (14) 5970-5984 (2011). 

43) F. Zhao and A. V. Virkar, ‘Effect of morphology and space charge on conduction through doped porous ceria’, 195 (19) 6268-6279 J. Power Sources, (2010). 
44) A. V. Virkar, ‘Mechanism of oxygen electrode delamination in solid oxide electrolyzer cells’, Int. J. Hydrogen Energy, 35 (18) 9527-9543 (2010). 
45) P. Parthasarathy and A. V. Virkar, ‘Electrochemical coarsening of copper powder in aqueous media’ J. Electrochem. Soc., 157 (5) B768-B775 (2010). 

46) A. V. Virkar, F. F. Lange and M. A Homel, ‘A simple analysis of current colelction in tubular solid oxide fuel cells’, J. Power Sources, 195 (15) 4816-4825 (2010)

47) A. V. Virkar, ‘Transport through mixed proton, oxygen ion and electron (hole) conductors: Goldman-Hodgkin-Katz-type equation’, J. Power Sources, 194 (2009) 753-762
48) M. H. Homel, T. M. Gur, J. H. Koh and A. V. Virkar, ‘Carbon monoxide-fueled solid oxide fuel cell’, J. Power Sources, 195 (19) 6367-6372 (2010). 
49) T. M. Gur, M. Homel and A. V. Virkar, ‘High performance solid oxide fuel cell operating on gasified coal’, J. Power Sources, 195 (2010) 1085-1090. 
50) H-T. Lim and A. V. Virkar, ‘Measurement of oxygen chemical potential in Gd2O3-doped ceria-Y2O3-stabilized zirconia bi-layer electrolyte, anode-supported solid oxide fuel cells’, J. Power Sources, 192 (2009) 267-278
51) J. Chevalier, L. Gremillard, A. V. Virkar, and D. R. Clarke, ‘The tetragonal-monoclinic transformation in zirconia: Lessons learned and future trends’, J. Am. Ceram. Soc., 92 [9] 1901-1920 (2009)

52) H-T. Lim and A. V. Virkar, ‘A study of solid oxide fuel cell stack failure by inducing abnormal behavior in a single cell test’, J. Power Sources, 185 (2008) 790-800
53) H. C. Park and A. V. Virkar, ‘Bimetallic (Ni-Fe) anode-supported solid oxide fuel cells with gadolinia-doped ceria electrolyte’, J. Power Sources, 186 (2009) 133-137
54) H-T. Lim and A. V. Virkar, ‘Electrochemical degradation of fuel cells: effect of electrolyte composition’, p. 447-456, SOFC XI-2009, Proceedings-Electrochemical Society, a publication of the Electrochemical Society, Pennington, NJ (2009). 

55) R. Abbaraju, N. Dasgupta, and A. V. Virkar, ‘Electrochemical impedance spectroscopy of proton exchange membrane fuel cells using embedded probes’, Proceedings-Electrochemical Society (PEMFC9) 25 (1) 961-970 (2009).

56) T. C. Girija and A. V. Virkar, ‘Low temperature electrochemical cells with sodium beta”-alumina solid electrolyte (BASE)’, J. Power Sources, 180 (2008) 653-656

57) H-T. Lim and A. V. Virkar, ‘Measurement of oxygen chemical potential in thin electrolyte film, anode-supported solid oxide fuel cells’, J. Power Sources, 180 (2008) 92-102

58) A. V. Virkar, ‘A model for solid oxide fuel cell (SOFC) stack degradation’, J. Power Sources, 172 (2007) 713-724.

59) G. Pattarkine, N. Dasgupta, and A. V. Virkar, ‘Oxygen transport resistant and electrically conducitve perovskite coatings for solid oxide fuel cell interconnects’, J. Electrochem. Soc., 155 (10) B1036-B1046 (2008)

60) Y. Zhou, N. Dasgupta and A. V. Virkar, ‘Synthesis of nanosize tin dioxide by a novel liquid-phase process’, J. Am. Ceram. Soc., 91 [3] 1009-1012 (2008)

61) A. V. Virkar and Y. Zhou, ‘Mechanism of catalyst degradation in proton exchange membrane fuel cells’, J. Electrochem. Soc., 154 (6) B540-B547 (2007). 
62)  H-T. Lim and A. V. Virkar, ‘Thermoelectric power of silver and a proton conductor: Measurements on dense and porous samples’, J. Electrochem. Soc., 154 (1) B25-B31 (2007).
63)  C. Laberty, F. Zhao, K. E. Swider-Lyons, and A. V. Virkar, ‘High performance solid oxide fuel cell cathodes with lanthanum nickelate based composites’ Electrochem. And Solid-State Letters, 10 (10) B170-B174 (2007)
64) P. Parthasarathy, N. Weber, and A. V. Virkar, ‘High temperature sodium – zinc chloride batteries with sodium beta alumina solid electrolyte’, p. 67-76 Electrochemical Society Transactions, 6 (14) (2007)

65) H-T. Lim and A. V. Virkar, ‘Thermoelectric power of Gd-doped CeO2: Measurements on porous samples’, J. Power Sources, 161 (2006) 676-684

66)  H-C. Yu, F. Zhao, A. V. Virkar, and K-Z. Fung, ‘Electrochemical characterization and performance evaluation of intermediate temperature solid oxide fuel cell with La0.75Sr0.25CuO2.5- cathode’, J. Power Sources, 152 (2005) 22-26.
67)  F. Zhao and A. V. Virkar, ‘Dependence of polarization in anode-supported solid oxide fuel cells on various parameters’, J. Power Sources, 141 (2005) 79-95
68)  A. V. Virkar, ‘Theoretical analysis of the role of interfaces in transport through oxygen ion and electron conducting membranes’, J. Power Sources, 147 (2005) 8-31
69) R. Ganeshananthan and A. V. Virkar, ‘Measurement of transport properties by conductivity relaxation on dense LSC with and without porous surface layers’, J. Electrochem. Soc., 153 (12) A2181-A2187 (2006)
70)  N. M. Tikekar, T. J. Armstrong, and A. V. Virkar, ‘Reduction and reoxidation kinetics of nickel-based SOFC anodes’, J. Electrochem. Soc., 153 (4) A654-A663 (2006)

71)  A. S. Patnaik and A. V. Virkar, ‘Transport properties of potassium-doped BaZrO3 in oxygen and water vapor containing atmospheres’, J. Electrochem. Soc., 153 (7) A1397-A1405 (2006).

72) A. V. Virkar and R. A. Cutler, ‘Fabrication of high thermal conductivity polycrystalline aluminum nitride: thermodynamic and kinetic aspects of oxygen removal’, p. 143-166, in ‘High Thermal Conductivity Materials’ edited by S. L. Shinde and J. S. Goela, Springer (2006)

73) R. Radhakrishnan, A. V. Virkar, and S. C. Singhal, ‘Estimation of charge transfer resistivity of LSM cathode on YSZ electrolyte using patterned electrodes’, J. Electrochem. Soc., 152 (1) A210-A218 (2005).

74)  R. Radhakrishnan, A. V. Virkar, and S. C. Singhal, ‘Estimation of charge transfer resistivity of Pt-cathode on YSZ electrolyte using patterned electroes’, J. Electrochem. Soc., 152 (5) A927-A936 (2005)

75)  R. Ganeshananthan and A. V. Virkar, ‘Measurement of surface exchange coefficient on porous LSC samples by conducitvity relaxation’, J. Electrochem. Soc., 152 (8) A1620-A1628 (2005). 

76) R. Radhakrishnan, A. V. Virkar, S. C. Singhal, G. C. Dunham, and O. A. Marina, ‘Design, fabrication and characterization of miniaturized series-connected potentiometric oxygen sensor’, Sensors and Actuators, B 105 (2005) 312-321

77) W. Wang and A. V. Virkar, ‘Determination of ionic and electronic conducitvities of Ba3Ca1.18Nb1.82O9- in dry and wet atmospheres’, J. Electrochem. Soc., 151 (10) A1565-A1571 (2004). 
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1) 'Role of Ferroelasticity in Toughening of Zirconia Ceramics', in Zirconia Engineering Ceramics, edited by E. Kisi, Trans Tech Publications, Switzerland, (1998).
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‘Electrode Polarization in SOFC’, (with Ellen Ivers Tiffe), in ‘Science and Technology of Solid Oxide Fuel Cells’, edited by S. C. Singhal and K. Kendall, Elsevier, (2003).
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‘Fabrication of High Thermal Conductivity Aluminum Nitride: Thermodynamic and Kinetic Aspects of Oxygen Removal’ (with Raymond A. Cutler), in ‘High Thermal Conductivity Materials’, edited by S. Shinde and J. S. Goela, Springer, (2006).
4)
‘Failure of ion-conducting materials by internal precipitation under electrolytic conditions’, in ‘Engineered Ceramics: Current Status and Future Prospects’, edited by T. Ohji and M. Singh, The American Ceramic Society and John Wiley (2016). 

5) ‘Work of electrochemical pressurization of a pore in an oxygen ion conducting solid electrolyte and implications concerning solid oxide electrolyzer degradation’, (with Kenneth L. Reifsnider), ‘Durability of Composite Systems’, Elsevier, edited by K. L. Refisnider, Elsevier (2020).
Conference Presentations and Papers in Symposia: Over one hundred and fifty.

PROFESSIONAL SERVICE: Reviewer for various journals and federal agencies, an associate editor for the Journal of the American Ceramic Society (for eight years), organizer of symposia at the ACerS meetings, a co-organizer of the first EUPAC (European Electronic Society) on electronic packaging, Phyzik Zentrum; session chair at several ACerS and ECS meetings, NRC associate panels, reviewers for federal labs, service on scientific advisory board of Northwestern University’s MSE department, Scientific Advisory board of Colorado School of Mines MRSEC, external advisory board for Montana multi-university PhD in Materials Science and Engineering program. 
SHORT COURSES TAUGHT: (1) ‘Introduction to Science and Technology of Solid Oxide Fuel Cells (SOFC)’, DOE-NETL, Morgantown, West Virginia, July 2001.

(2)  ‘Solid Oxide Fuel Cells’ (with S. B. Adler), Electrochemical Society, Quebec City, Canada, May 2005.
UNIVERSITY SERVICE: Served in the following capacity. Director of Graduate Recruitment (eight years). Retention, Promotion, Tenure Committee Chairman (two, two-year terms), University Research Committee (two years), College Curriculum Committee (three years), Associate Director of the Center for Advanced Materials (two years), Director of SOFC Center, Director of nano-oxides Center, Research Misconduct Investigation Committee, Search Committee for the Director of OSP, Chair of Materials Science & Engineering (for over twelve years), Chair - Search Committee for the Position of the Dean of College of Engineering, Shared Resources Committee, College of Engineering RPT Committee (2019). 

Summary of Research Interests over the years:
1) Research on sodium ”-alumina, its fabrication and electrochemical degradation, with emphasis on the sodium-sulfur and sodium-metal chloride batteries.

2) Research on SiC-AlN-Al2OC system; fabrication, phase equilibria, phase transformation mechanisms, and kinetics.

3) Fracture mechanics ofn ceramics, with emphasis on zirconia ceramics; role of ferroelasticity in toughening.

4) Role of defect chemistry on transport and phase transformation mechanisms, and kinetics, with emphasis on TiO2-based, Bi2O3-based systems; massive transformation. 

5) Coupled transport in a number of oxide systems.

6) Electrochemical vapor and liquid deposition of CeO2.

7) Research on solid oxide fuel cells (SOFC) and solid oxide electrolyzer cells (SOEC), with emphasis on the role of electrode structure on polarization effects. 

8) Catalyst degradation in proton exchange membrane fuel cells (PEMFC). 

9) Synthesis of nanosize materials, and their incorporation into devices.

10) Chemical sensors, with focus on potentiometric and conductimetric sensors.
11) Current efforts are in the role of non-equilibrium thermodynamics in electrochemical systems (fuel cells, lithium ion batteries, sodium ion batteries, electrolyzers)
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1) Thermodynamic, Kinetic and Electrochemical Studies on Mixed Proton, Oxygen Ion and Electron (Hole) Conductors. Funded by U. S. Department of Energy, Basic Energy Sciences. Role: PI

2) Degradation of Batteries and Electrolyzers. Funded by the National Science Foundation. Role: PI.
3) Nano-Cathodes for Reversible Cells. Funded by the National Science Foundation. Role: PI.  
USTAR Cluster

One of the Co-Directors (the other Co-Director was Scott Anderson of Chemistry) of USTAR Alternate Energy Center (Funded in 2009). This led to the recruitment of Prof. Shelly Minteer. 
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