
BRENT HOWARD SHANKS 

Curriculum Vitae 

 

Citizenship: United States 

Position: Distinguished Professor, Chemical & Biological Engineering Department 

 

Education: B.S. Iowa State University 1983 

    (Chemical Engineering) 

  M.S.  California Institute of Technology 1985 

    (Chemical Engineering) 

  Ph.D.  California Institute of Technology 1988 

    (Chemical Engineering) 

 

Ph. D. Advisor: James E. Bailey 

 

Professional Experience: 

 

2015-present  Mike & Jean Steffenson Chair, Chemical & Biological Engineering, Iowa 

State University 

2015-present  Anson Marston Distinguished Professor in Engineering, Iowa State 

University 

2010-2015  Mike & Jean Steffenson Professor, Chemical & Biological Engineering, 

Iowa State University 

2008-present  Director, NSF Engineering Research Center for Biorenewable Chemicals 

2007-2010  Professor, Chemical & Biological Engineering, Iowa State University 

1999-2007  Associate Professor, Chemical & Biological Engineering, Iowa State 

University 

 1997-1999 Department Manager, Shell Chemical Company, Houston, TX  

 1988-1997 Research Engineer, Shell Chemical Company, Houston, TX  

 1984-1988 Research Assistant, California Institute of Technology  

1985 Research Engineer, General Motors Research Laboratories, Warren, MI 

 1983                    Development Engineer, General Electric Corporation, Mount Vernon, IN 

1982-1983 Undergraduate Research, Iowa State University 

1982 Process Engineer, Texas Instruments, Austin, TX 

1981                    Research Trainee, Ames Laboratory, Iowa State University 

 

 

  

Honorary and Professional Societies: 

 



  12/20/2017 

 2 

 American Chemical Society 

 American Institute of Chemical Engineers 

 North American Catalysis Society 

 Omega Chi Epsilon 

 Tau Beta Pi 

Special Appointments or Awards: 

 

 State of Iowa Scholarship 1979-1980 

 Cargill Scholarship 1981-1982 

 Senior Design Award 1983 

 Senior Research Fellowship 1982-1983 

 Shell Oil Foundation Scholarship 1982-1983 

 Graduation with Distinction, Iowa State University 1983 

 General Electric Company Graduate Fellowship 1983-1984 

 Shell Special Recognition Award 1993, 1997 

VEISHEA Engineering Faculty of the Year 2000 

Shell Faculty Fellow 2000-2002 

 Teaching Award, AIChE Student Chapter 2001, 2002, 2003, 2005, 2006, 2008, 2009, 2011 

 ISU Engineering Student Council Leadership Award 2004 

 ISU Superior Engineering Teacher Award 2007 

 ISU Award for Outstanding Career Achievement in Research 2012 

 ISU David R. Boylan Eminent Faculty Research Award 2012 

Research Activities: 

Research Interests 

Heterogeneous catalysis. 

New catalytic routes to chemical products from biobased feedstocks. 

Mesoporous metal oxide supports. 

Novel process coupling of reactor/catalyst combinations. 

Research Experience at Shell Chemical Company 

Dehydrogenation Catalysis: Development of new catalysts for ethylbenzene 

dehydrogenation with subsequent scale-up to manufacturing. Provided technical support 

(process modeling, performance analysis, troubleshooting, start-up support) to customers 

using dehydrogenation catalysts. 

Oxidation Catalysis: Supplied technical support to ethylene oxide catalyst customers. 

New Catalyst Opportunities: Worked with Shell’s catalyst businesses to identify catalyst 

business opportunities. 

 

Industrial Management Experience: 
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 Catalysis Areas: dehydrogenation, hydrogenation, oxidation, disproportionation, spent 

catalyst metal reclamation, alternative catalytic reactor designs. 

 

 Research Department: 19 staff members with annual budget of >$4 MM. 

 

 

Teaching Experience: 

Iowa State University: 

 Primary Instructor: 

  ChE 406 (Undergrad.) “Environmental Chemodynamics” F01-03 

  ChE 430 (Undergrad.) “Process and Plant Design” F00 

   ChE 358 (Undergrad.) “Separations” S00-03, F07, S11 

  ChE 382 (Undergrad.) “Chemical Reaction Engineering”2004-06, 2008-09, F13, S15, S17 

  ChE 601 (Grad.) “Seminar Series” 2001-03 

    ChE 688/BR C 688 (Grad.) “Catalysis and Catalytic Processes” S04, S07, S10, S13, S16 

ChE 690 (Grad.) “Advanced Topics” F99 

BRT 590 (Grad.) “Evolving Chemical Industry” F10 

 

Secondary Instructor: 

  ChE 325 (Undergrad.) “Chemical Engineering Laboratory I” F99   

  ChE 426 (Undergrad.) “Chemical Engineering Laboratory II” F99  

  BRT 501 (Grad.) “Fundamentals of Biorenewable Resources”                   S03 

 

  Extension: 

  “Biodiesel Analytical Methods” workshops 12/02, 8/03 

  “Biodiesel Production Technology” workshops                                  2/03, 3/03, 5/03, 8/03 

  “Biodiesel Technology Workshops”               3/04, 10/04, 10/05, 7/06, 10/06, 7/07, 10/07,  

                                                                                      7/08, 7/09    

  

Rice University: 

    Guest Lecturer Ceng 301 (Undergrad.) “Chemical Engineering Fundamentals” F94 

Caltech: 

  ChE 163 (Grad.) “Chemical Kinetics & Reaction Engineering” (w/ J.E. Bailey) F84 

University Service: 

 University: 

President Search Committee              2017-present 

Board of Directors, Iowa State University Research Park         2013-present 

 CCUR/BCRF Director Search Committee               2014-15

 Leading the Bioeconomy Working Team               2014-15 
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Enhancing Institutional Excellence Committee, Federally Funded Competitive Grants  

  Subcommittee, Co-Chair                2013-14 

Bioeconomy Institute, Science & Engineering Committee             2006-10 

Biorenewables Building Committee             2007-present 

  Biotechnology Council  2005-08 

  University Honors Committee 2004-08 

  Biorenewable Resources Consortium Advisory Board 2002-04 

  Center for Catalysis Advisory Board 2002-06 

  Office of Biorenewable Programs, Science & Engineering Committee 2002-06 

  Biorenewable Resources & Technology Graduate Program  

   Coordinating Committee 2002-06 

Director of Graduate Education and Chair              2002-04 

Co-Chair, Search Committee                 2003-04 

Extension: 

  Iowa Industries of the Future (IOF) Advisory Board 2000-03 

 Engineering College: 

  Dean Search Committee  2012 

  Co-op/Intern Task Group  2000-08 

MARL Advisory Committee                 2007-12 

 Chemical & Biological Engineering:  

  Chair Search Committee  2012-13 

  Graduate Program Committee 1999-2008 

 Director of Graduate Education               2007-08 

CEGSO Faculty Advisor                 2004-07 

Faculty Search Committee                      2002-04, 2009-11, 2015-16 

  Curriculum Committee  1999-2002 

  Undergraduate Recruiting and 1999-2001, 2005-08 

   Minority Student Enhancement Committee 

  Planning & Governance Committee (Chair 2001-02) 1999-2002 

  AIChE Student Chapter President 1982-1983 

  Co-Chair AIChE Midwest Regional Student Conference 1983 

 Rice University:  

  Sid Rich College Associate 1998-1999 

  Wiess College Associate  1989-1995   

Professional Service: 

 Offices 

  Southwest Catalysis Society Director 1997-1999 
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 Editorial Boards 

  Applied Catalysis A: General 2009-present 

  ChemSusChem  2011-present 

  Catalysis Communications 2012-present 

  

 Session Chair 

Co-Chair, Biobased Industrial Products, AIChE Annual Mtg., Reno, NV              2001 

Chair, Chemical Conversions and Processes for Renewable Feedstocks, AIChE Annual 

Mtg., Indianapolis, IN              2002 

Co-Chair, Chemical Conversions and Processes for Renewable Feedstocks, AIChE 

Annual Mtg., San Francisco, CA             2003 

Chair, Chemical and Catalytic Conversions for Renewable Feedstocks, AIChE Annual 

Mtg., Austin, TX                     2004 

Co-Chair, Catalysis of Pharmaceuticals, Specialties and Biorenewables, 19th North 

American Catalysis Society Meeting, Philadelphia, PA             2005 

Vice Chair, Envisioning Biorefineries Topical Session, AIChE Annual Meeting, 

Cincinnati, OH               2005 

Co-Chair, New Platform Chemicals and Chemical Building Blocks for Petrochemicals 

Symposium, 237th ACS National Meeting, Salt Lake City, UT            2009 

Co-Chair, Catalysis for Energy, 21st North American Catalysis Society Meeting, San 

Francisco, CA              2009 

Chair, Complex Carbohydrates to Useful Chemicals, 22nd North American Catalysis 

Society Meeting, Detroit, MI             2011 

Chair, Biomass Conversion, 22nd North American Catalysis Society Meeting,  

   Detroit, MI              2011 

Co-Chair, Catalytic Biomass Conversion to Chemicals, AIChE Annual Meeting, 

Minneapolis, MN              2011 

Co-Chair, Chemicals and Oils from Coal and Biomass, 6th Sino-US Joint Conference of 

Chemical Engineering, Beijing, China     2011 

Chair, Acid-Base Bifunctional Catalysis, 243rd ACS National Meeting,  

   San Diego, CA            2012 

Co-Chair, Catalysis for Renewable Energy, 244rd ACS National Meeting,  

   Philadelphia, PA            2012 

Co-Chair, Catalytic Biomass Conversion to Chemicals, AIChE Annual Meeting, 

Pittsburgh, PA              2012 

Chair, Biomass Conversion to Chemicals I, 23rd North American Catalysis Society 

Meeting, Louisville, KY     2013 

Co-Chair, James Katzer Memorial Session, AIChE Annual Meeting, San Francisco, CA       

        2013 

Co-Chair, Catalytic Biomass Conversion to Chemicals, AIChE Annual Meeting, San 

Francisco, CA              2013 

   

 Reviewer 

ACS Catalysis, ACS Sustainable Chemistry & Engineering, Advanced Functional 

Materials, Advanced Materials, AIChE Journal, Applied Catalysis A: General, Applied 
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Catalysis B: Environmental, Bioresource Technology, Biotechnology Progress, Catalysis 

Communications, Catalysis Today, Catalyst Science & Technology, Chemical 

Communications, Chemical Engineering Science, Chemistry A – European Journal, 

Chemistry of Materials, ChemCatChem, ChemSusChem, Energy & Fuels, Energy 

Technology, European Journal of Inorganic Chemistry, FUEL, Green Chemistry, 

Industrial and Engineering Chemistry Research, Journal of Applied Electrochemistry, 

Journal of Catalysis, Journal of Inorganic Chemistry,  Journal of Micromechanics and 

Microengineering, Journal of Molecular Catalysis A: Chemical, Journal of the American 

Chemical Society, Journal of the American Oil Chemists’ Society, Journal of Applied 

Electrochemistry, Journal of Physical Chemistry A,  Journal of Physical Chemistry B, 

Materials Science & Engineering A,  Microporous Mesoporous Materials, 

Nanotechnology, Nature, Nature Communications, Science, Small, Topics in Catalysis 

Proposals – National Science Foundation, Petroleum Research Foundation, The 

Consortium for Plant Biotechnology, US Department of Energy, United States-Israel 

Binational Science Foundation, Energy Biosciences Institute 

 National Science Foundation, ERC Program 1998 

 National Science Foundation, Panel Member 2000, 2005, 2006, 2007, 2009, 2010 

 US Department of Energy, UCR Program 2004 

  

Public Service 

 Biotech Advisory Committee, Ellsworth Comm. College, Iowa Falls, IA           2006-2010  

 

Other 

 Organizing Committee, DOE Bioproducts and Bioenergy Conference, Ames, IA 2000 

 National Academy of Sciences – Challenges for the Chemical Sciences in the 21st Century 

 Workshop on the Environment November 2002 

Organizing Committee, NSF Workshop, Catalysis for Biorenewables Conversion,  

 Washington, DC      April 2004 

Chair, NSF Workshop, Design of Catalyst Systems for Biorenewables,  

 Washington, DC      June 2005 

Organizing Committee, NSF Workshop, Breaking the Chemical and Engineering Barriers   

 Lignocellulosic Biofuels, Washington, DC      June 2007 

Scientific Advisory Committee, ASPECT (Advanced Sustainable Processes Engaging   

 Catalytic Technologies), Netherlands      2009 

Advisory Board, Wi(PR)EM, University of Puerto Rico – Mayaguez 2009-14 

 Organizing Committee, TCS2010 Symposium on Thermal and Catalytic Sciences,  

    Ames, IA 2010 

 Scientific Board, 1st International Congress on Catalysis for Biorefineries (CatBior),  

    Malaga, Spain 2011 

 Organizing Committee, National Panel on the Carbon-Negative Economy, Chicago, IL 

     2011 

 Organizing Committee, Council for Chemical Research Annual Meeting, Deerborn,MI 

     2012 

Advisory Board, Frontiers in Biorefining 2012 Conference, St. Simon’s Island, GA   2012 

Advisory Board, Energy Biosciences Institute, BP/Berkeley/Illinois   2013-15 
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Break-out Session Lead, DOE-BER Bioenergy Workshop, Washington, DC             2014 

Chair, NSF Workshop, Advanced Manufacturing of Biobased Chemicals through 

Integrated Biology and Chemistry, Arlington, VA         2015 

Chair, NSF Workshop, Bioprivileged Molecules through Integrated Biology and 

Chemistry, Arlington, VA          2017 

Organizing Committee, DOE BETO Workshop, Moving Beyond Drop-In Replacements: 

Performance Advantaged Bio-Based Chemicals, Denver, CO       2017 

Testimony on biobased chemicals before the U.S. Senate Agriculture Committee, 

Washington, D.C.       2017 

 

Technical Consulting   

 ATOFINA Petrochemicals, Inc. 

 Cargill 

 DeWaay Financial Network 

 Grain Processing Corporation 

 O.I. Analytical 

 Shell Chemicals 

 Sud-Chemie Inc. 

 The Catalyst Group Resources 

 United Environment & Energy, LLC 

Entrepreneurial Activities:   

Glucan Biorenewables, LLC, co-founder, 2012 

SusTerea Biorenwables, LLC, co-founder, 2013 

Sumatra Biorenwables, LLC, co-founder, 2015 

Funding:   

 

Current 

1. PI – “ERC: Center for Biorenewable Chemicals,” (co-PI, B. Nikolau), NSF, $35,260,000, 

9/08-8/18. 

2. PI – “Deoxygenation of Lignin-Derived Species to Aromatics and Olefins,” Iowa Energy 

Center, $94,598, 1/17-12/17. 
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3. PI at Ames Lab – “Agile BioFoundry,” DOE BETO, (co-PI, J.P. Tessonnier), $137,000, 

10/16-9/17. 

4. co-PI – “STTR Phase I:  Aromatics from Pyrones,” (PI – SusTerea Biorenewables, LLC, 

co-PI, George Kraus), NSF, $225,000, 7/16-6/17. 

5. PI – “Bioprivileged Molecules through Integrated Biology and Chemistry,” NSF 

Supplemental Award, $275,000, 9/16-12/17. 

 

Previous 

1. PI - “Synthesis of Alumina Mesoporous Molecular Sieves,” (co-PI, M. Pruski), Institute 

for Physical Research and Technology, Iowa State University, $58,000, 10/99-9/00. 

 

2. PI - “Assessment of Biomass-Based Feedstocks for Fuels and Chemicals,” Iowa Energy 

Center, $10,580, 7/00-8/00. 

 

3. PI - “Criterion Faculty Fund,” Criterion Catalyst Company, $15,000, 8/00-7/01. 

 

4. PI - “Solid Base Catalysts for Triglyceride Transesterification to Biodiesel,” SPRIG, Iowa 

State University, $13,580, 1/01-12/01.  

 

5. PI - “Methyl Ester Production from High Free Fatty Acid Feeds – Iowa Biotechnology 

Byproducts Consortium,” (co-PI, J. Van Gerpen), USDA, $55,367, 7/01-6/02. 

 

6. co-PI -  “Conversion of Lignocellulose to Value-Added Products – Iowa Biotechnology 

Byproducts Consortium,” (PI, R.C. Brown; co–PI, A.L. Pometto, T.L. Peeples), USDA, 

$107,550, 7/01-6/02. 

 

7. PI - “Faculty Initiation Grant,” Shell Oil Company, $60,000, 11/99-10/02. 

 

8. co-PI – “Development of Biodiesel Educational Tools,” (PI, J. Van Gerpen; co-PIs, R. 

Kellogg, R. Pruszko), USDOE-NREL, $213,400, 1/02-6/03. 

9. co-PI – “Creating the BioEconomy of the 21st Century,” Presidential Academic Initiative 

(PI, S. Johnson; co-PIs, R.C. Brown, L.A. Johnson, G.A. Kraus, B. Nikolau, T.L. 

Richard), Iowa State University, $330,000, 1/02-6/03. 

 

10. PI – “Designed Catalyst Systems for the Efficient Conversion of Soybean Oil to Value-

Added Oxidation Products,” (co-PIs, V. S.-Y. Lin, G.A. Kraus), Matching Funds, Iowa 

Energy Center, $16,000, 7/02-6/03. 
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11. PI – “Designed Catalyst Systems for the Efficient Conversion of Soybean Oil to Value-

Added Oxidation Products,” (co-PIs, V. S.-Y. Lin, G.A. Kraus), Biorenewable Resources 

Consortium, USDOE, $125,000, 9/02-8/03. 

 

12. PI – “Catalytic Conversion of Corn Fiber to Hydrogen,” (co-PIs, V. S.-Y. Lin, M. Pruski), 

Green Chemistry Catalysis Laboratory, USDOE, $73,000, 8/02-7/03. 

13. co-PI – “Corn Stover Recovery for Chemicals and Fiber Composites – Iowa 

Biotechnology Byproducts Consortium,” (PI, T.L. Richard , co-PIs, M. Kuo, K. Moore), 

USDA, $149,416, 7/02-6/03. 

 

14. PI – “Development of a Catalyst/Sorbent for Methane Reforming,” (co-PI, T.D. 

Wheelock), USDOE, $50,000, 10/02-9/03. 

 

15. co-PI – “Multi-Disciplinary Education and Training in Biobased Products: Graduate Major 

in Bioresource Engineering,” (PI, R.C. Brown; co-PIs, G.A. Kraus, L.A. Johnson), 

USDOE, $375,000, 7/01-6/04. 

 

16. PI – “Catalytic Conversion of Lignocellulose-Derived Sugars to Polyols,” Iowa Energy 

Center, $87,197, 7/01-6/04. 

 

17. PI – “Catalytic Conversion of High Free Fatty Acid Oils to Alkyl Esters– Iowa 

Biotechnology Byproducts Consortium,” (co-PIs, J. Van Gerpen, G.L. Schrader, V. S.-Y. 

Lin), USDA, $175,000, 8/03-7/05. 

 

18. PI – “Styrene Catalysts: Fundamentals of Operation at Low S/O Ratios,” CRI Catalyst 

Company, $75,000, 7/02-12/04. 

 

19. co-PI – “Molecular Modeling for the Catalytic Conversion of Biorenewables,” (PI, W.S 

Jenks), SPRIGS, Iowa State University, $16,000, 1/04-12/04. 

 

20. co-PI – “Hybrid Thermal/Biological Conversion to Industrial Chemicals, (PI, R.C. Brown, 

co-PI, C. Hanson), Iowa Energy Center, $313,055, 7/03-6/05. 

21.  co-PI – “Gasification of Switchgrass,” (PI, R.C. Brown, co-PI, T.D. Wheelock, R.O. Fox, 

F. Battaglia), USDOE, $730,000, 10/04-9/05. 

 

22. PI – “New Faculty Grant Program,” Corn Refiners Association, $60,000, 8/02-7/05. 

23. co-PI –  co-PI, “Hybrid Organic-Inorganic Catalyst for Cellobiose Hydrolysis,” (PI, P.J. 

Reilly), Center for Catalysis, USDOE, $90,000, 7/05-6/06. 

 

24. PI at ISU – “Development of Sustainable Biobased Products and Bioenergy in 

Cooperation with the Midwest Consortium for Sustainable Biobased Products and Energy, 

(Prime – M. Ladisch, Purdue University), USDOE, $162,000 (ISU portion), 10/04-6/07. 
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25.  PI – “Synthesis and Application of Alumina with Hierarchical Nanoporous Structure,” 

 Petroleum Research Fund, Type AC, American Chemical Society, $80,000, 9/04-8/07. 

26. PI – “Development of a catalyst/sorbent for methane reforming” (co-PI, T.D. Wheelock), 

 USDOE, $200,000, 10/04-12/08. 

27. PI – “Enhanced Recovery of Sugars from Corn Fiber and Distillers Dry Grains – Iowa 

 Biotechnology Byproducts Consortium,” (co-PI, S. Larsen, L.A. Johnson, C.E. Glatz), 

 USDA, $190,000, 8/04-7/08. 

 

28. PI – “Styrene Catalysts: Fundamentals of Operation at Low S/O Ratios,” CRI Catalyst 

 Company, $200,000, 1/05-12/08. 

 

29. PI – “Design of Nanostructured Organic-Inorganic Hybrid Catalysts for Biorenewable 

 Conversion,” (co-PI, B.D. Chandler), NSF, $305,000, 4/05-3/09. 

 

30. PI – “Catalytic Upgrading of Bio-Oil,’ ConocoPhillips, $260,974, 5/07-12/09. 

 

31. PI – “Condensed Phase Catalysis with Bio-Oil Species,’ ConocoPhillips, $145,000, 1/08-

 12/09. 

 

32. co-PI – “Technology Development in Support of Iowa's Bioeconomy,” (PI, R.C. Brown, 

co-PIs, T. Heindel, T. Bobik, B. Nikolau), Iowa Board of Regents, $1,300,000, 10/06-

9/10. 

 

33. Participant – “Environmental Enhancement through Cornstover Utilization,” (PI, R.C. 

Brown), USDA, $1,853,966, 8/06-3/10.  

34. Participant – “REU Site in Biological Materials and Processes (BioMaP),” (PI, B. 

Narasimhan; Participant, C.E. Glatz, M.H. Lamm, S. Mallapragada, P.J. Reilly, J.V. 

Shanks, R.D. Vigil), NSF, $370,639, 5/06-4/09. 

35. co-PI – “A Systems Approach to Bio-Oil Stabilization,” (PI, R.C. Brown, co-PIs, T. 

Meyer, R.O. Fox, S. Subramanium), USDOE, $1,500,000, 10/08-9/11.  

36. PI, Primary Product Distribution from Biomass Fast Pyrolysis, (co-PI, R.C. Brown), 

ConocoPhillips, $127,998, 1/1/11-12/21/11.  

37. Participant – “REU Site in Biological Materials and Processes (BioMaP),” (PIs, B. 

Narasimhan, M.H. Lamm; Participant, C.E. Glatz, S. Mallapragada, P.J. Reilly, J.V. 

Shanks, R.D. Vigil, I.C. Schneider), NSF, $370,639, 5/09-4/12.  

 

38. co-PI at ISU – “National Advanced Biofuels Consortium,” (Prime – NREL/PNNL), 

USDOE, $2,250,000 (ISU portion), 1/10-12/13. 
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39. PI - Products from HMF, Chevron Phillips, $60,000, 12/10-6/13. 

 

40. PI - Catalytic Pyrolysis (Prime – MIT), BP, $127,460, 4/12-12/13. 

 

41. co-PI – “SBIR Phase 1: Green Solvent-Enabled Synthesis of Biobased Furans,” (PI, V. 

Gonzalez, co-PIs, D.M. Alonso, J.A. Dumesic), NSF, $150,000, 7/1/13-12/31/13. 

 

42. co-PI – “PIRE: Molecular Engineering for Conversion of Biomass-derived Reactants to 

Fuels, Chemicals and Materials,” (PI, A. Dayte, co-PIs, R.J. Davis, J.A. Dumesic, M. 

Neurock), NSF, $2,500,000, 8/07-7/15. 

 

43. co-PI – “Leading the Bioeconomy,” (co-PI, R.C. Brown), State of Iowa, $7,500,000, 

7/1/13-6/30/15. 

44. PI – “Selective Dehydration of Multifunctional Substrates,” USDA NCAUR, $150,000, 

9/12-8/16. 

45. PI – “Vapor phase removal of organic acids,” Exxon Mobil, $200,000, 8/1/14-7/31/16. 

46.  co-PI – “CREST Partnership Supplement:  Directing Polyol Dehydration via Metal 

Catalysis,” (PI, G.A. Kraus), NSF, $45,000, 3/16-12/16. 

 

Thesis Research Directed 

Doctoral Theses 

 

Weihua Deng “Synthesis and Characterization of Mesoporous Alumina Molecular Sieves” 

(2004). 

 

Sipho C. Ndlela “The Role of Reduction in the Deactivation of Potassium-Promoted Iron 

Oxide Dehydrogenation Catalysts” (2004). 

 

Daniel G. Lahr “Mechanistic Insight into the Production of Ethylene Glycol and Propylene 

Glycol from Biorenewable Resources” (2005). 

 

Isa K. Mbaraka “Design of Catalytic Domains within Organosulfonic Acid-Functionalized 

Mesoporous Silica” (2005). 

 

Jason A. Bootsma “Recovery of Monosaccharides via Catalytic Hydrolysis” (2006). 

 

Karl O. Albrecht (co-advised) “Development and Testing of a Combined Catalyst/Sorbent 

Core-on-shell Material for the Production of High Concentration Hydrogen” (2008). 

 

Sarah L. Hruby “Catalytic Domains in Porous Catalysts” (2009). 
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Zheng Li “Phase Behavior of Iron Oxide Doping with Ethylbenzene Dehydrogenation 

Promoters” (2009). 

 

Sikander Hakim “Synthesis, Characterization and Applications of Metal Oxides with 

Hierarchical Nanoporous Structure” (2009). 

 

Basak Cinlar “Acid Catalyzed Carbohydrate Degradation and Dehydration” (2010). 

 

Pushkaraj R. Patwardhan (co-advised) “Understanding the Product Distribution from 

Biomass Fast Pyrolysis” (2010). 

 

Pedro J. Ortiz-Toral (co-advised) “Steam reforming of water-soluble fast pyrolysis bio-oil:  

Studies on bio-oil composition, carbon deposition and catalyst modifications” (2011). 

 

Keenan L. Deutsch “Copper catalysts in the C-O hydrogenolysis of biorenewable 

compounds” (2012). 

 

Ryan W. Snell “Carbon-carbon bond forming reactions for bio-oil upgrading: 

heterogeneous catalyst and model compound studies” (2012). 

 

Jason M. Anderson “Hydrothermally stable heterogeneous catalysts for biorenewable-

derived molecule conversions to chemicals” (2014). 

 

Tianfu Wang “Catalytic Conversion of Glucose to 5-Hydroxymethyl Furfural as a Potential 

Biorenewable Platform Chemical” (2014). 

Michael R. Nolan “Selective dehydration of polyols over solid acids and metal-acid 

bifunctional catalysts: Towards a catalytic toolbox for rational catalyst design” (2014). 

 

Jing Zhang “Understanding Fast Pyrolysis of Biomass” (2014). 

 

Yong S. Choi “A Manipulation of Pyrolysis Reaction Pathways for Selective Bio-oil 

Composition” (2015). 

 

Michael W. Nolte “In Situ and Ex Situ Catalysis in Biomass Fast Pyrolysis” (2016). 

 

Master Theses 

 

Weihua Deng “Characterization and Macroscale Morphology Control of Mesoporous 

Alumina Molecular Sieves” (2001). 

 

Sipho C. Ndlela “Characterization of Potassium Promoted Iron Oxide Catalysts” (2001). 
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Janice M. Velazquez “Conversion of Corn Oil to Alkyl Esters” (2007). 

 

Pedro J. Ortiz (co-advised) “Steam Reforming of Bio-Oil: Effect of Bio-Oil Composition 

and Stability” (2008). 

 

Dursun C. Ozcan (co-advised) “Development of a Sorbent for Carbon Dioxide” (2010). 

 

Jing Zhang “Fast Pyrolysis Behavior of Different Celluloses and Lignocellulosic 

Biopolymer Interaction during Fast Pyrolysis” (2012). 

 

Anita N. Bejile “Copper-Based Catalysts in the Selective Dehydration of Polyols” (2015). 

 

Books Co-Authored, Book Chapters and Other Publications:   

 

1. Van Gerpen, J., Pruszko, R., Clements, D., Shanks, B., and Knothe, G. “Building a 

Successful Biodiesel Business,” Biodiesel Basics, ISBN 0-9786349-0-X (2005 1st ed., 2006 

2nd ed.). 

 

2. Shanks, B.H., "Design of Heterogeneous Catalysts for the Conversion of Biorenewable 

Feedstocks" in Catalysis for the Conversion of Biomass and Its Derivatives, Behrens, M. 

and Datye, A.K. eds., Max Planck Research Library, Germany, ISBN: 9783844242829, 

349-396 (2013). 

 

Refereed Publications:   

 

1. Shanks, B.H. and Berglund, K.A., “Contact Nucleation from Aqueous Sucrose Solutions,” 

AIChE J., 31, 152 (1985). 

 

2. Shanks, B.H. and Bailey, J.E., “Experimental Investigations using Feedback-Induced 

Bifurcation: Carbon Monoxide Oxidation over Supported Silver,” Chem. Eng. Commun., 

61, 127 (1987). 

 

3. Shanks, B.H. and Bailey, J.E., “Modeling of Slow Dynamics in the Oxidation of CO over 

Supported Silver,” AIChE J., 33, 1971 (1987). 

 

4. Shanks, B.H., Prairie, M.R., and Bailey, J.E., “Experimental Investigation of Entrainment 

Phenomena in a Periodically Forced, Autonomously Oscillating Process,” Chem. Eng. 

Commun., 57, 189 (1987). 

 

5. Shanks, B.H. and Bailey, J.E., “Autonomous Oscillations in Carbon Monoxide Oxidation 

over Supported Rhodium,” J. Catal., 110, 197 (1988). 
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6. Prairie, M.R., Shanks, B.H. and Bailey, J.E., “Intentional Manipulation of Closed-Loop 

Time Delay for Model Validation using Feedback-Induced Bifurcation,” Chem. Eng. Sci., 

44, 161 (1989). 

 

7. Shanks, B.H. and Bailey, J.E., “Application of the Feedback-Induced Bifurcation Method 

to a Catalytic Reaction System,” Chem. Eng. Sci., 44, 901 (1989). 

 

8. Cho, B.K., Shanks, B.H., and Bailey, J.E., “Kinetics of NO Reduction by CO over 

Supported Rhodium Catalysts: Isotopic Cycling Experiments,” J. Catal., 115, 486 (1989). 

 

9. Deng, W., Bodart, P., Pruski, M., and Shanks, B.H., “Characterization of Mesoporous 

Alumina Molecular Sieves Synthesized by Nonionic Templating,” Microporous 
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Satrio, J.A., Wheelock, T.D., AIChE Spring Meeting, New Orleans, LA, April, 2004. 
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Gasification,” with Satrio, J.A., Wheelock, T.D., Annual Meeting, American Institute of 

Chemical Engineers, Austin, TX, November, 2004. 

 

40. “Organic-Inorganic Hybrid Catalysts for the Hydrolysis of Oligosaccharides,” with 
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49. “Chemical Catalysts for Adding Value to Distillers Grains,” with Bootsma, J.A., BIO 2006 
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64. “Product Distribution from Fast Pyrolysis of Biomass,” with Patwardhan, P.R., Satrio, J.A., 

Brown, R.C., Biobased Industry Outlook Conference, Ames, IA, November, 2007. 

 

65. “Synthesis and characterization of new heterogeneous diacid catalysts,” with Kilgore, S.L., 

Scruggs, B.A., Chandler, B.D., ACS National Meeting, New Orleans, LA, April, 2008. 
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isolated inorganic catalysts,” with Scruggs, B.A., Kilgore, S.L., Chandler, B.D., ACS 
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68. “Product Distribution from Fast Pyrolysis of Biomass,” with Patwardhan, P., Satrio, J.A., 
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69. “Effect of Glycosidic Linkage Types on the Product Distribution from Fast Pyrolysis of 
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70. “Role of Solvent In Determining Catalytic Strength In Organic Acid Functionalized 
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71. “Investigation of Esterification of Biomass Pyrolysis Acids Over Sulfonic Acid-
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Chemical Engineers, Philadelphia, PA, November, 2008. 

 

72. “Product Distribution from Fast Pyrolysis of Polysaccharides,” with Patwardhan, P., Satrio, 
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73. “Role of Promoters on Stability and Activity of Potassium Promoted Iron Oxide 
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74. “Steam Reforming of Different Fractions of Biomass Pyrolysis Liquids,” with Ortiz, P., 

Satrio, J.A., Brown, R.C.Annual Meeting, American Institute of Chemical Engineers, 
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75. “Synthesis and Characterization of Novel Hierarchically Structured Aluminosilicate 

Catalysts,” with Hakim, S., Annual Meeting, American Institute of Chemical Engineers, 
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76. “Enhancing CO-Water Mass Transfer with MCM41 Nanoparticles and Electrolytes,” with 

Zhu, H., Heindel, T.J., Annual Meeting, American Institute of Chemical Engineers, 

Philadelphia, PA, November, 2008. 

 

77. “Effect of Minerals on Fast Pyrolysis of Cellulose,” with Patwardhan, P., Satrio, J.A., 

Brown, R.C., 237th ACS National Meeting, Salt Lake City, UT, March, 2009. 

 

78. “Acid Catalyzed Monosaccharide Dehydration in the Condensed Phase,” with Cinlar, B., 

21st North American Catalysis Society Meeting, San Francisco, CA, June, 2009. 
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82. “Investigation of Esterification of Biomass Pyrolysis Acids Over Sulfonic Acid-
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83. “Investigating the Kinetics of the Condensed Phase Hydrogenolysis of 5-Methyl-2-

Furanmethanol to 2,5-Dimethylfuran Using Copper Catalysts,” with Deutsch, K., Annual 

Meeting, American Institute of Chemical Engineers, Nashville, TN, November, 2009. 

 

84. “Combined One-Step Hydrogenation/Esterification over Bifunctional Mesoporous 

Organic–Inorganic Hybrid Silica: Model Reaction for Bio-Oil Upgrading,” with Tang, Y., 

Miao, S., Annual Meeting, American Institute of Chemical Engineers, Nashville, TN, 

November, 2009. 

 

85. “Acidic Strength Determination of Organic Acid Functionalized Mesoporous Silica by 

Potentiometric Titration,” with Cinlar, B., Annual Meeting, American Institute of Chemical 

Engineers, Nashville, TN, November, 2009. 

 

86. “Aldol Condensations using Bio-oil Model Compounds: The Role of Acid-Base Bi-

functionality,” with Snell, R.W., Combs, E., Organic Reactions Catalysis Society, 23rd 

Conference, Monterey, CA, March, 2010. 

 

87. “Understanding Fast Pyrolysis of Lignin” with Patwardhan, P., Johnston, P.A., Brown, 

R.C., ACS National Meeting, Boston, MA, August, 2010. 
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88.  “Condensed Phase Hydrodeoxygenation of 5-Methyl-2-Furanmethanol to 2,5-

Dimethylfuran using Copper,” with Deutsch, K.L., TCS2010 Symposium on Thermal and 

Catalytic Sciences for Biofuels and Biobased Products, Ames, IA, September, 2010. 

 

89. “Condensed Phase Ketonization of Bio-oil Organic Acids: The Role of Catalyst Redox 

Properties,” with Snell, R, TCS2010 Symposium on Thermal and Catalytic Sciences for 

Biofuels and Biobased Products, Ames, IA, September, 2010. 

 

90. “Effect of pre-treatments on the fast pyrolysis of biomass,” with Patwardhan, Brown, R.C., 

TCS2010 Symposium on Thermal and Catalytic Sciences for Biofuels and Biobased 

Products, Ames, IA, September, 2010. 

 

91. “Effect of Pt Loading on Enhancing Aldehyde Hydrogenation for One-step Hydrogenation 

Esterification (OHE),” with Tang, Y., Miao, S., Pham, H., Datye, A., Zheng, X., Annual 

Meeting, American Institute of Chemical Engineers, Salt Lake City, UT, November, 2010. 

 

92. “Direct Observation of Macropore Self-Formation in Hierarchically Structured Metal 

Oxides,” with Dapsens, P.Y., Hakim, S.H., Su, B.L., Annual Meeting, American Institute 

of Chemical Engineers, Salt Lake City, UT, November, 2010. 

 

93. “Active Site Determination of Copper Chromite in C-O Hydrogenolysis of a Furfural 

Derivative,” with Deutsch, K.L., 22nd North American Catalysis Society Meeting, Detroit, 

MI, June, 2011. 

 

94. “Condensed Phase Ketonization of Bio-Oil Model Compounds: Catalysis by Ceria 

Nanoparticles,” with Snell, R.W., Annual Meeting, American Institute of Chemical 

Engineers, Minneapolis, MN, October, 2011. 

 

95. “Aqueous-Phase Reforming of Bio-Oil Model Compounds Over Pt-Re/C,” with Fu, J., 

Hakim, S.H., Annual Meeting, American Institute of Chemical Engineers, Minneapolis, 

MN, October, 2011. 

 

96. “Selective Dehydration of Polyols to Commodity Chemicals,” with Nolan, M., Annual 

Meeting, American Institute of Chemical Engineers, Minneapolis, MN, October, 2011. 

 

97.  “Hydrothermal Deactivation of Electrophilically Sulfonated Carbon Catalysts,” with 

Anderson, J., Johnson, R., Schmidt-Rohr, K., Iowa Academy of Sciences Meeting, Mason 
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98. “Hydride transfer reactions over acid catalysts, and their role in the dehydration of polyols,” 

with Nolan, M., Iowa Academy of Sciences Meeting, Mason City, IA, April, 2012. 

 

99. “Spectrally Edited Two-dimensional 13C-13C NMR for Characterizing 13C-Enriched Low-

Temperature Carbon Materials,” with Johnson, R.L., Anderson, J., Hong, M., Schmidt-
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Rohr, K., 54th Rocky Mountain Conference on Analytical Chemistry, Copper Mountain, 

CO, July, 2012. 

 

100. “Sodium-Mediated Glucose Pyrolysis: Experimental Results and Mechanistic Dehydration 

Study,” with Mayes, H.B., Zhang, J., Broadbelt, L.J., ACS National Meeting, Philadelphia, 

PA, August, 2012. 

 

101. “Production of 5-Hydroxymethylfurfural from Glucose Using Water Compatible Lewis 

Acid Catalysts in a Biphasic Reactor with an Alkylphenol Solvent,” with Wang, T., Gallo, 

J.M., Dumesic, J.A., Annual Meeting, American Institute of Chemical Engineers, 

Pittsburgh, PA, October, 2012. 

 

102. “Hydrothermal Deactivation of Electrophilically Sulfonated Carbon Catalysts,” with 

Anderson, J., Johnson, R., Schmidt-Rohr, K., Annual Meeting, American Institute of 

Chemical Engineers, Pittsburgh, PA, October, 2012. 

 

103. “Catalytic Pyrolysis of Red Oak using MgO, Al2O3 and Silica-Alumina,” with Choi, Y.S., 

Iowa Academy of Sciences Meeting, Indianola, IA, April, 2013. 

 

104. “Lignocellulosic Biopolymer Interaction during Fast Pyrolysis,” with Zhang, J., Iowa 

Academy of Sciences Meeting, Indianola, IA, April, 2013. 

 

105. “Ceria Catalyzed Ketonization of Biomass-Derived Organic Acids,” with Snell, R.W., 23rd 

North American Catalysis Society Meeting, Louisville, KY, June, 2013. 

 

106. “The Role of Acid Pretreatment in Solvolysis of Switchgrass,” with Bai, X., Brown, R.C., 

Fu, J., Kieffer, M., TCBiomass, Chicago, IL, September, 2013. 

 

107. “Cellulose-Hemicellulose, Cellulose-Lignin Interactions During Fast Pyrolysis,” with 

Zhang, J., Choi, Y.S., Annual Meeting, American Institute of Chemical Engineers, San 

Francisco, CA, November, 2013. 

 

108. “Pyrolysis Chemistry of Lignin Model Compounds: β-O-4 and α-O-4 Linkages,” with Choi, 

Y.S., Zhang, J., Annual Meeting, American Institute of Chemical Engineers, San Francisco, 

CA, November, 2013. 

 

109. “Selective Dehydration of Polyols to Commodity Chemicals,” with Nolan, M., 

Wanninayake, U., Annual Meeting, American Institute of Chemical Engineers, San 

Francisco, CA, November, 2013. 

 

110. “Acid-Base Bi-Functional Catalysis for Deoxygenation during Cellulose Fast Pyrolysis,” 

with Zhang, J., Choi, Y.S., Nolte, M.W., Annual Meeting, American Institute of Chemical 

Engineers, Atlanta, GA, November, 2014. 
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111. “Investigation of Primary and Secondary Reactions during the Pyrolysis of Different 

Celluloses,” with Nolte, M.W., Zhang, J., Annual Meeting, American Institute of Chemical 

Engineers, Atlanta, GA, November, 2014. 

 

112. “Kinetics and Insights into Glucose Dehydration Catalyzed by Homogeneous Lewis Acidic 

Metal Salts in Water,” with Wang, T., Annual Meeting, American Institute of Chemical 

Engineers, Atlanta, GA, November, 2014. 

 

113. “Improvement of Sulfonated Carbon Catalyst Hydrothermal Stability Guided by Advanced 

Solid State NMR,” with Johnson, R., Anderson, J., Schmidt-Rohr, K., 24th North American 

Catalysis Society Meeting, Pittsburgh, PA, June, 2015. 

 

114. “Incorporation of Detailed Phase Behavior and Secondary Reactions in Mechanistic Model 

of Fast Pyrolysis of Neat Cellulose,“ with Dellon, L., Zhou, X., Mayes, H.B., Nolte, M., 

Garcia-Perez, M., Broadbelt, L.J., TCBiomass, Chicago, IL, November, 2015. 

 

115. “Mechanistic Modeling of Catalytic Effects of Na Ions on Fast Pyrolysis of Glucose-Based 

Carbohydrates,“ with Zhou, X., Nolte, M., Mayes, H.B., Broadbelt, L.J., TCBiomass, 

Chicago, IL, November, 2015. 

 

116. “Ex-Situ Hydrodeoxygenation in Biomass Pyrolysis using Molybdenum Oxide and Low-

Pressure Hydrogen,” with Nolte, M.W., Zhang, J., Annual Meeting, American Institute of 

Chemical Engineers, Salt Lake City, UT, November, 2015. 

 

117. “Mechanistic Modeling of Fast Pyrolysis of Glucose-Based Carbohydrates in the Presence 

of NaCl,” with Zhou, X., Nolte, M.W., Mayes, H.B., Broadbelt, L.J., Annual Meeting, 

American Institute of Chemical Engineers, Salt Lake City, UT, November, 2015. 

 

118. “Improved Hydrothermal Stability of Catalysts for Aqueous Phase Reactions” with Xiong, 

H., Pham, H.N., Johnson, R.L., O'Neill, B., Schwartz, T.J., Dumesic, J.A., Duan, P., 

Schmidt-Rohr, K., Datye, A.K., International Congress on Catalysis, Beijing, China, July, 

2016. 

 

119. “p-Toluic Acid from Biomass-Derived Coumalic Acid: A Reaction Network Analysis,” 

with Pfennig, T., Johnson, R.L., Annual Meeting, American Institute of Chemical 

Engineers, San Francisco, CA, November, 2016. 

 

120. “Pd Particle Stabilization on Carbon Supports Under Hydrothermal Conditions,” with Huo, 

J., Johnson, R.L., Duan, P., Pham, H.N., Datye, A.K., Schmidt-Rohr, K., Annual Meeting, 

American Institute of Chemical Engineers, San Francisco, CA, November, 2016. 

 

121. “Coupling Chemical and Biological Catalysis to Produce Biobased Chemicals,” with 

Schwartz, T.J., Dumesic, J.A., Annual Meeting, American Institute of Chemical Engineers, 

San Francisco, CA, November, 2016. 
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122. “Improved Hydrothermal Stability of Pd Particles on Nitrogen-Doped Carbon,” with Huo, 

J., Johnson, R.L., Duan, P., Pham, H.N., Datye, A.K., Schmidt-Rohr, K., 25th North 

American Catalysis Society Meeting, Denver, CO, June, 2017. 

 

123. “Developing Strategies Around Lactonization of Muconic Acid for Production of 

Renewable C6-Cylic-1,4-Diacid Monomer,”  with Carraher, J.M., Pfennig, T., Rao, R.G., 

Tessonnier, J.-P., 25th North American Catalysis Society Meeting, Denver, CO, June, 2017. 

 

124. “Development of High Resolution MAS NMR Techniques to Probe Liquid-Solid Catalytic 

Interfaces: Characterization of Solvent Effects for Solid Acid Catalysts,” with Johnson, 

R.L., Hanrahan, M.P., Rossini, A.J., Mellmer, M., Dumesic, J.A., 25th North American 

Catalysis Society Meeting, Denver, CO, June, 2017. 

 

125. “Stabilizing Pd Particles on Nitrogen-Doped Carbon Supports under Hydrothermal 

Conditions,” with Huo, J., Duan, P., Pham, H.N., Datye, A.K., Schmidt-Rohr, K Annual 

Meeting, American Institute of Chemical Engineers, Minneapolis, MN, October, 2017. 
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Nicole Yeager      2015 

Aimee Pierce      2015 

Evie Goh      2015 

Austin Anderson      2015-17 

Yee Jher Chan      2016 

Nick Brown      2016 

Wenjiao Chen      2017 

Kelci Coates      2017 

Zach Alston      2017 

 

Freshman Honors Students [Andy Brown, Diane Brown (NSF Fellowship), Elliot Combs (NSF 

Fellowship), Dan Olson, Dan Orr, Shannon Parker, Korin Reid, Calista Saville, John Tjaden, 

Anthony Young] 

DOE SULI Summer Student: 

 Elliot Combs (Iowa State University)              2009 

NSF REU Summer Students: 

 Jason Anderson (South Dakota School of Mines)        2006 

 Vivian Ozaka (New Jersey Institute of Technology)        2006 

 Zachary Beversdorf (Iowa State University)             2007 

 Miriam Garcia (Monterrey Tec)          2007 

 Joel Hernandez (University of Puerto Rico, Mayaguez)           2008 

 Julia Vela Ramírez (Monterrey Tec)              2008 

 Stephen Nye (University of Massachusetts)             2010 

 Linda Lippold (Iowa State University)         2010 

 Cherita Young (San Jose State University)         2011 

Scott Nauert (Rice University)          2012 

Shirley-Luz Enombo (University of Oklahoma)        2013 

Andrew Fox (Bucknell University)          2014 

Narcis Danciu (University of Illinois, Chicago)        2015 

Sadullah Cakolli (University of Southern Florida)        2016 

Zach Alston (Iowa State University)          2017 

NSF Summer RETs: 

 Maureen Griffin, Terry Lebeck          2011 

Roberta Vanderah            2012 

Marty King             2017 

NSF Young Engineers HS 
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 Grace Ansah             2012 


