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University Address:
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Department of Chemical and Biomolecular
Engineering

Colburn Laboratory, Room 326
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Newark, Delaware 19716 USA
+1-302-831-2034 office

dbuttrey@udel.edu
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Education:

o Bachelors — 1976 Wayne State University, Biological Sciences

e Masters —1978 Purdue University, Chemistry (Core Area: Biochemistry)

e Doctorate — 1984 Purdue University, Chemistry (Core Area: Physical Chemistry)
— Mentor: Professor Emeritus Jurgen M. Honig

o Postdoctoral Fellow — 1984-85 University of Cambridge, Physical Chemistry
— Mentor: Professor Sir John Meurig Thomas, FRS

Professional Experience:
University of Delaware

e 2005 — present University of Delaware, Professor of Chemical and Biomolecular
Engineering

e 1993-2005 University of Delaware, Associate Professor of Chemical Engineering
and Affiliated Associate Professor of Materials Science and Engineering

e 1987-93 University of Delaware, Assistant Professor of Chemical Engineering
(also Materials Science Program faculty member)

Other

e 2008 - 2013, 2015 - 16, 2018, 2020, and 2022 Recurring Visiting Professor (~1
month/year), African University of Science and Technology, Abuja, Nigeria
https://aust.edu.ng/

e November 2011 Visiting Professor, Université Lille 1, Sciences et Technologies -
Nord de France, Cité Scientifique, France
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December 2009 Visiting Professor, COPPE-Federal University of Rio de Janeiro,
RJ, Brazil

February 2009 Visiting Professor, Adam Mickiewicz University, Poznan, Poland
January 2009 Visiting Professor, Fritz-Haber Institute of the Max Planck Society,
Berlin, Germany

January — April 2008 Visiting Professor, Catalysis Research Center, Hokkaido
University, Sapporo, Japan (sabbatical leave from U. Del.)

September — November 2007 Visiting Professor, NanoCenter, University of South
Carolina, Columbia SC (sabbatical leave from U. Del.)

1997-98 Visiting Scientist, Physics Department, Brookhaven National
Laboratory, Upton, NY (sabbatical leave from U. Del.)

1/1986 — 6/1987 Purdue University, Visiting Assistant Professor (3-way joint
appointment in the Department of Chemistry, the Department of Physics and
Astronomy, and the School of Materials Engineering)

1980-84 Purdue University, Graduate Student and Teaching Assistant in Physical
Chemistry

Honors and Awards:

2018 Special Guest of Honor for the Commencement at the Adama University of
Science and Technology, Adama, Ethiopia, 7 July.

2017 Special Guest of Honor for the 7" Commencement at the African University
of Science and Technology, Abuja, Nigeria, 9 December.

2017 Invited Plenary Speaker for the international research symposium “Ensuring
Sustainable Development through Research and Technology” 9 June in Adama,
Ethiopia.

2017 Invited Keynote Speaker for AZeotropy-2017 Conference and Workshop at
the Indian Institute of Technology — Bombay, 4 March, Mumbai, India

2015 Invited Speaker for 7™ Irsee Symposium on Selective Oxidation, Irsee,
Germany 4-7 June.

2015 Keynote Speaker for the Total Corporate Catalysis Meeting, Mercure Center
Louise, Brussels, Belgium, 27-28 January.

2014 Plenary Speaker for the 3™ International Symposium on Advanced Electron
Microscopy for Catalysis (EMCat14), Seeon Monastery, Bavaria, Germany 3-6
September.

2013 Keynote Speaker for the 7" World Congress on Oxidation Catalysis, St.
Louis, MO

2012 Chemistry Outstanding Alumni Award — Purdue University
https://www.chem.purdue.edu/alumni/outstanding.php

1988 DuPont Young Faculty Award

198485 SOHIO Research Fellow

1983 David Ross Fellow - Purdue Research Foundation

Member, Phi Lambda Upsilon, National Chemical Honor Society

Member, Sigma Pi Sigma, National Physics Honor Society
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Professional Memberships:

e American Institute of Chemical Engineers
e American Chemical Society

Service:

e Visiting scholar, East-Kazakhstan Technical University (EKTU), 27 June — 3
July, 2022.

e Co-organizer of the Irsee IX Symposium on Selective Oxidation Catalysis,
Schwabisches Bildungszentrum in Irsee, Germany, 16-19 June 2022.

e African University of Science and Technology — Abuja, Nigeria,

External Linkages Committee (2022-date)

e Member, University of Delaware Council on Community Engagement and Public
Service; Subcommittee on Racial Justice, Equity, and Inclusion, May 2020 - date.

e Co-organizer of the 2020 African School of Catalysis, University of Rwanda,
Kigali, Rwanda, 20 - 24 January 2020. https://ur.ac.rw/?2020-African-School-of-
Catalysis-757

e Guest Editor for the Irsee VIII Special Issue of Topics in Catalysis 2019-2020.

e Guest Editor for the Robert K. Grasselli Memorial Issue of Catalysis Today 2019-
2020.

e Juror for the American Chemical Society National Awards Program (2015 —
2022).

e American Association of University Professors (AAUP) Department of Chemical
and Biomolecular Engineering Representative (2021—present)

e University of Delaware Faculty Senator representing the College of Engineering
(2017-2021 (two terms)).

e Faculty Senator for the African University of Science and Technology — Abuja,
Nigeria (2016—present).

e University Distinguish Scholars Selection Committee (2011-2020)

e Chair, UD College of Engineering Elections Committee 2019-present.

e UD College of Engineering E-Calc Oversight Committee (2021 ): Engineering
Computer-Aided Active Learning Classrooms

e UD College of Engineering Awards Selection Committee (2014—present)

e Co-organizer of the Irsee VIII Symposium on Selective Oxidation Catalysis in
honor of Professor Robert K. Grasselli, Schwabisches Bildungszentrum in Irsee,
Germany, 23 - 26 May 2019

e Graduate Community Engagement Certificate Faculty Review Board (2019-2021)

e General Education Committee of the Faculty Senate, University of Delaware
(2018-21)

e Honors Faculty Review Board Member, University of Delaware (2018-2021).

e University of Delaware Institute for Global Studies Advisory Board Member
(2012-2020) http://www.udel.edu/global/
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University Laser Safety Committee (2008—present)

Co-organizer of the American Chemical Society Memorial Symposium “New
Vistas in Heterogeneous Catalysis: Symposium in Honor of Robert Grasselli” 22
August 2018, ACS 256™ National Meeting, Boston, MA.

Co-organizer of the Grasselli Memorial Symposium in honor of Robert K.
Grasselli, 24 August 2018, Science History Museum, Philadelphia, PA; sponsored
by the Center for Catalytic Science and Technology, University of Delaware.
Member — Delaware Africa Coalition (2018-present)

University of Delaware / State of Delaware Delegation to Nigeria and the
Republic of Benin, June 23-July 1, 2018.

College of Engineering Elections Committee (2017 - 2021)

Promotion and Tenure Evaluator for Khalifa University of Science and
Technology, Abu Dhabi, UAE, (2017)

UD World Scholars Program Advisory Committee (2016)

Search Committee Member for Director, University of Delaware Institute for
Global Studies (2016)

Co-organizer (with Prof. Ajay Prasad) First UD/Africa Energy Conference April
25-26, 2016 http://www.udel.edu/udaily/2016/may/africa-energy-
conference050616.html ; http://www.udel.edu/udaily/2016/mar/ud-africa-energy-
conference-032316.html

Panel moderator for the 40-Year Commemoration of the Soweto Uprising held at
the Transcorp Hilton in Abuja, Nigeria 19 July 2016, an event jointly organized
by the High Commission of South Africa in cooperation with the Nelson Mandela
Institution.

Guest Editor for the Irsee V11 Special Issue of Topics in Catalysis 2015-16.
Promotion and Tenure Evaluator for King Abdulaziz City for Science and
Technology (KACST), Riyadh, Saudi Arabia 2015.

University of Delaware Provost’s Strategic Planning Working Group, 2014-15
University of Delaware Provost’s General Education Task Force — Core
Committee, 2014-15

University of Delaware Delegation to South Africa, February 14-23, 2014
University of Delaware Community Engagement Commission (2014-2018)
Faculty Advisor for the Tanzania Water Project, a registered student organization,
2014-15

Interviewer in Baghdad Forum for Iragi and International Universities and HCED
(Higher Committee for Education Development) Third Baghdad Educational Fair,
September 28-30, 2013, Baghdad International Zone, Iraq
http://www.hcedirag.org/HCED _english_website/aboutus.html

Scientific Committee Member for the 7" World Congress on Oxidation Catalysis
held June 8-12, 2013, St. Louis, MO.

Delaware State Delegation to South Africa, February 15-23, 2013

UD Associate Chairperson for Undergraduate Studies in Chemical and
Biomolecular Engineering (2010-2017)

Member of the UD Search Committee for Director of the Student Success
Collaborative (SSC) with responsibility for increasing undergraduate retention



http://www.udel.edu/udaily/2016/may/africa-energy-conference050616.html
http://www.udel.edu/udaily/2016/may/africa-energy-conference050616.html
http://www.udel.edu/udaily/2016/mar/ud-africa-energy-conference-032316.html
http://www.udel.edu/udaily/2016/mar/ud-africa-energy-conference-032316.html
http://www.hcediraq.org/HCED_english_website/aboutus.html

and graduation rates, particularly for students from underrepresented and
underserved populations.

e American Association of University Professors (AAUP) Steering Committee
(2009-2014)

e Chemical Engineering Curriculum Committee (2010-2018, Chair 2010-2017)

e College of Engineering Educational Activities & Accreditation Committee —
2008-2015, 2021; Presider (2011-15)

e Chemical Engineering Undergraduate Laboratory Committee (2007-2017)

e College of Engineering Instrumentation Committee (2009-2013)

e Prepared the Chemical Engineering ABET Self-Study Report document for
submission in June 2011.

e Advisory Committee for Interdisciplinary Science and Engineering Building
(ISEB) — Advising on shielding issues for advanced instrumentation (2009-2012)

e Engineers Without Borders Faculty Mentor — 2011 Guatemala Project (past)

e College of Engineering Electron Microscopy Oversight Committee (1999-2018;
past Chair)

e International Organization of Crystal Growers (IOCG) Council liaison with the
International Union of Pure and Applied Physics (IUPAP) (2002—-2008)

e Academic Program Reviewer for UD Department of Physics and Astronomy

(past)

e University Faculty Senate Breadth Requirement Subcommittee (past)

University Middle States Accreditation Committee — Working Group on a

Diverse and Stimulating Undergraduate Experience (past)

University Committee on Undergraduate Records and Certifications (past)

First Year Experience (FYE) Advisory Committee (past)

AAUP Executive Council (past)

University Radiation Safety Committee (past)

Advisory Board for the Center for Teaching Effectiveness (past)

Faculty Senate Undergraduate Studies Committee (past member and Chair)

Faculty Senate General Education Committee (past)

Faculty Senate Subcommittee for Revision of the University Multicultural

Requirement (past)

e Jefferson Lecture Committee (selection of university-wide lecturers on issues
connecting science and society) (past)

e Advisory Panel for 6th World Congress on Oxidation Catalysis (July 2009, Lille,
France). (past)

Courses Taught at the University of Delaware

e UNIV 101 First Year Experience for Undeclared Students

e CHEG 231 Chemical Engineering Thermodynamics | (Regular and Honors
Sections)

e MSEG 302 Materials Science for Engineers (with associated laboratory)

e CHEG 304 Random Variability in Chemical Processes

e CHEG 325 Chemical Engineering Thermodynamics |1



CHEG 332 Chemical Engineering Kinetics

CHEG 345 Chemical Engineering Laboratory |

CHEG 404 Probability and Statistics for Engineering Problem Solving
CHEG 445 Chemical Engineering Laboratory Il

CHEG 667 Synthesis, Structure, and Bonding

CHEG 626 / CHEG 867 Structure of Materials

CHEG/MSEG 821 Introduction to Scattering and Diffraction
CHEG/MSEG 823 Transmission Electron Microscopy in Materials Science

Courses Taught at other Universities

Engineering Thermodynamics I, African University of Science and Technology,
Abuja, Nigeria 2008-10; 2012-13, 2015-16, 2018, 2020. 2022 (3 wks / 45 hrs)
Thermodynamics of Materials, African University of Science and Technology,
Abuja, Nigeria. 2011 & 2016 (3 wks / 45 hrs)

Introduction to Transmission Electron Microscopy, Université Lille 1, Sciences et
Technologies- Nord de France, Cité Scientifique, France 2011 (1 wk / 10 hrs)
Introduction to Transmission Electron Microscopy, Federal University of Rio de
Janeiro, Brazil 2010 (1 wk / 15 hrs)

Introduction to Transmission Electron Microscopy, Adam Mickiewicz University,
Poznan, Poland, 2009 (1 wk / 15 hrs)

Applications of Analytical Electron Microscopy in Solid State Chemistry,
National Science Foundation Workshop on Solid State Chemistry, State
University of New York (SUNY) - Binghamton, NY, June Program 1993-1995
Applications of Analytical Electron Microscopy in Solid State Chemistry,
National Science Foundation Workshop on Solid State Chemistry, Northwestern
University, Evanston, IL., June Program 1988-1992.

CHEM 376 Physical Chemistry Laboratory (with weekly lectures), Purdue
University, West Lafayette, IN, Spring and Fall 1986, Spring 1987.

Outreach for K-12

Commissioning of a new secondary school block of 3 classrooms in Illushi
Village, Edo State, Nigeria, 10 July 2018.

Keynote presentation entitled “Preparing Students for STEM Careers through
Active Learning and Critical Thinking,” Oyomesi Festival of Learning, Oyo State
Nigeria, 4 July 2018 . This was an event involving approximately 1,000 teachers,
administrators, and students from K-12 education in Ibadan, Oyo State, Nigeria
and was subsequently commended by UNESCO global headquarters, Paris,
resulting in Ibadan being recognized with the “Learning City Award” in 2019:
http://uil.unesco.org/lifelong-learning/learning-cities/learning-cities-award-
winners-revealed

Recognition in the Nigerian Tribune on October 1 2018 (Nigerian Independence
Day) as an outstanding education mentor for Nigeria.
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e Consultant to the Thomas B. Fordham Institute (2012-13) for evaluation of the
2" draft and the final document for the Next Generation Science Standards
(NGSS) for K-12 education.
http://edexcellencemedia.net/publications/2013/20130613-NGSS-Final-
Review/20130612-NGSS-Final-Review.pdf

e Informal Advisor to Achieve (2012) http://www.achieve.org/

e Presentation entitled “Can We See Atoms?” offered intermittently to groups of
high school students from 2003-2008, and 2013.

e Workshop for High School Chemistry Teachers on Solid State Chemistry, 1999

Journal Publications [Citation numbers from Google Scholar in brackets]:

1. [6] M. Pai, D. Buttrey, and J. M. Honig, "Electrical and Magnetic Properties
of a-HgS (Cinnabar),” Phys. Rev. B 24, 1087-88 (1981).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.24.1087

2. [126] C. N. R. Rao, D. J. Buttrey, N. Otsuka, P. Ganguly, H. R. Harrison, C. J.
Sandberg, J. M. Honig, "Crystal Structure and Semiconductor-Metal
Transition of the Quasi-Two-Dimensional Transition Metal Oxide, La2NiO4,"
J. Solid State Chem. 51, 266-269 (1984).
https://www.sciencedirect.com/science/article/pii/0022459684903426

3. [63] D. J. Buttrey, H. R. Harrison, J. M. Honig, and R. R. Schartman, "Crystal
Growth and Characterization of La2NiO4 (Ln = La, Pr, Nd) by Skull Melting,"
J. Solid State Chem. 54, 407-413 (1984).
https://www.sciencedirect.com/science/article/pii/0022459684901725

4. [272] R. Aragon, D. J. Buttrey, J. P. Shepherd, and J. M. Honig, "Influence of
Nonstoichiometry on the Verwey Transition,” Phys. Rev. B 31, 430-436
(1985). https://journals.aps.org/prb/abstract/10.1103/PhysRevB.31.430

5. [57] R. Aragon, J. P. Shepherd, J. W. Koenitzer, D. J. Buttrey, R. J.
Rasmussen, "Influence of Nonstoichiometry on the Verwey Transition in
Fes1-5)04," J. Appl. Phys. 57(1), 3221 (1985).
https://aip.scitation.org/doi/10.1063/1.335156

6. [91] D. J. Buttrey, J. M. Honig, and C. N. R. Rao, "Magnetic Properties of
Quasi-Two-Dimensional La2NiOa4," J. Solid State Chem. 64, 287-295 (1986).
https://www.sciencedirect.com/science/article/pii/0022459686900733

7. [89] D. J. Buttrey, D. A. Jefferson, and J. M. Thomas, "The Structural
Relationships between the Bismuth Molybdate Phases with Special Reference
to their Catalytic Activity,” Phil. Mag. A 53(6), 897-906 (1986).
https://www.tandfonline.com/doi/abs/10.1080/01418618608245299



http://edexcellencemedia.net/publications/2013/20130613-NGSS-Final-Review/20130612-NGSS-Final-Review.pdf
http://edexcellencemedia.net/publications/2013/20130613-NGSS-Final-Review/20130612-NGSS-Final-Review.pdf
http://www.achieve.org/
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.24.1087
https://www.sciencedirect.com/science/article/pii/0022459684903426
https://www.sciencedirect.com/science/article/pii/0022459684901725
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.31.430
https://aip.scitation.org/doi/10.1063/1.335156
https://www.sciencedirect.com/science/article/pii/0022459686900733
https://www.tandfonline.com/doi/abs/10.1080/01418618608245299

10.

11.

12.

13.

14.

15.

16.

17.

[44] D. J. Buttrey, D. A. Jefferson, and J. M. Thomas, "Characterization of a
New Bismuth Molybdate Phase - BizsM0707s," Mat. Res. Bull. 21, 739-744
(1986). https://www.sciencedirect.com/science/article/pii/0025540886901546

[203] G. Aeppli and D. J. Buttrey, "Magnetic Correlations in LazNiO4+s,"
Phys. Rev. Lett. 61(2), 203-206 (1988).
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.61.203

[103] D. J. Buttrey, P. Ganguly, J. M. Honig, C. N. R. Rao, R. R. Schartman,
G. N.Subbanna, "Oxygen Excess in Layered Lanthanide Nickelates," J. Solid
State Chem. 74, 233-238 (1988).
https://www.sciencedirect.com/science/article/pii/0022459688903507

[30] D. J. Buttrey and J. M. Honig, "Influence of Nonstoichiometry on the
Magnetic Properties of PraNiO4 and Nd2NiO4," J. Solid State Chem. 72, 38-41
(1988). https://www.sciencedirect.com/science/article/pii/0022459688900060

[10] G. Aeppli, D. R. Harshman, D. Buttrey, E. Ansaldo, G. P. Espinosa, A. S.
Cooper, J. P. Remeika, T. Freltoft, T. M. Riseman, D. R. Noakes, B. Ellman,
T. F. Rosenbaum, D. L. Williams, "Magnetic Correlations in La2NiO4+s and
Laz-xSr«CuOa,” Physica C 153-155, 1111-1114 (1988).
https://www.sciencedirect.com/science/article/pii/0921453488902110

[0] D. J. Buttrey, “Superconductivity — A Renewed Challenge,” Transactions
of the Delaware Academy of Science 17, 11-15 (1988).

[95] D. J. Buttrey, J. D. Sullivan, and A. L. Rheingold, "Phase Equilibria in
the Y203-BaO-NiO System--Identification of the New One-Dimensional
Phase Y2BaNiOs," J. Solid State Chem. 88, 291-302 (1990).
https://www.sciencedirect.com/science/article/pii/002245969090226N

[42] G. Burns, F. H. Dacol, D. E. Rice, D. J. Buttrey and M. K. Crawford,
"Low-Temperature Structural Phase Transition in La2NiOa+s," Phys. Rev. B.
42,10777-10780 (1990).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.42.10777

[37] D. J. Buttrey, J. D. Sullivan, G. Shirane, and K. Yamada, "Influence of
Oxygen Nonstoichiometry on Structure and Magnetism in PraNiOa+s," Phys.
Rev. B 42, 3944-3951 (1990).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.42.3944

[22] D. E. Rice, M. K. Crawford, D. J. Buttrey, and W. E. Farneth, "Infrared
Study of the Low-Temperature-Orthorhombic-Low-Temperature-Tetragonal
Structural Phase Transition in LazNiO4," Phys. Rev. B 42, 8787-8790 (1990).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.42.8787



https://www.sciencedirect.com/science/article/pii/0025540886901546
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.61.203
https://www.sciencedirect.com/science/article/pii/0022459688903507
https://www.sciencedirect.com/science/article/pii/0022459688900060
https://www.sciencedirect.com/science/article/pii/0921453488902110
https://www.sciencedirect.com/science/article/pii/002245969090226N
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.42.10777
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.42.3944
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.42.8787

18.

19.

20.

21.

22.

23.

24,

25.

26.

[9] P. Wang, M. A. Wittenauer, D. J. Buttrey, Q. W. Choi, P. Metcalf, Z.
Kakol, and J. M. Honig, "Single Crystal Growth and Characterization of Zinc
Ferrites, (FesOa)1-x(Fe2Zn0a4)x," J. Cryst. Growth 104, 285-290 (1990).
https://www.sciencedirect.com/science/article/pii/0022024890901288

[54] D. J. Buttrey, T. Freltoft, G. Aeppli, D. Vaknin and G. Shirane,
"Magnetic Correlations and Their Excess Oxygen Dependence in LazNiOa+s,"
Phys. Rev. B. 44(10), 5046-5056 (1991).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.44.5046

[58] J. D. Sullivan, D. J. Buttrey, D. E. Cox, and J. Hriljac, "A Conventional
and High-Resolution Synchrotron X-ray Diffraction Study of Phase
Separations in Pr2NiOas+s," J. Solid State Chem. 94, 337-351 (1991).
https://www.sciencedirect.com/science/article/pii/0022459691902002

[153] D. E. Rice and D. J. Buttrey, "An X-ray Diffraction Study of the
Oxygen Content Phase Diagram of La2NiOa+s," J. Solid State Chem. 105, 197-
210 (1993).
https://www.sciencedirect.com/science/article/pii/S0022459683712089

[70] J. M. Tranquada, D. J. Buttrey, D. E. Rice, "Phase Separation, Charge
Density Waves, and Magnetism in LazNiO4+s with 6 =0.105," Phys. Rev. Lett.
70(4), 445-448 (1993).
https://journals.aps.org/prl/abstract/10.1103/PhysRevL ett.70.445

[516] J. M. Tranquada, D. J. Buttrey, V. Sachan, and J. E. Lorenzo,
"Simultaneous Ordering of Holes and Spins in LazNiOa.125," Phys. Rev. Lett.
73(7), 1003-1006 (1994).
https://journals.aps.org/prl/abstract/10.1103/PhysRevL ett.73.1003

[183] J. M. Tranquada, Y. Kong, J. E. Lorenzo, D. J. Buttrey, D. E. Rice and
V. Sachan, "Oxygen Intercalation, Stage Ordering, and Phase Separation in
LazNiO4+s with 0.05 < ¢ < 0.11," Phys. Rev. B 50, 6340-6351 (1994).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.50.6340

[96] D. J. Buttrey, T. Vogt, U. Wildgriber, and W.R. Robinson, "Structural
Refinement of the High Temperature Form of Bi2Mo0Os," J. Solid State Chem.
111, 118-127 (1994).
https://www.sciencedirect.com/science/article/pii/S0022459684712060

[68] E. D. Isaacs, G. Aeppli, P. Zschack, S-W. Cheong, H. Williams, and D. J.
Buttrey, "Diffuse X-ray Scattering from LazxSrxNiOs and Laz-ySryCuOa,"
Phys. Rev. Lett. 72(21), 3421-3424 (1994).
https://journals.aps.org/prl/abstract/10.1103/PhysRevL ett.72.3421



https://www.sciencedirect.com/science/article/pii/0022024890901288
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.44.5046
https://www.sciencedirect.com/science/article/pii/0022459691902002
https://www.sciencedirect.com/science/article/pii/S0022459683712089
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.70.445
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.73.1003
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.50.6340
https://www.sciencedirect.com/science/article/pii/S0022459684712060
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.72.3421

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

[56] V. Sachan, D. J. Buttrey, J. M. Tranquada, and G. Shirane, "A Neutron
Scattering Study of Magnetism in Nd2BaNiOs," Phys. Rev. B 49(14), 9658-
9662 (1994). https://journals.aps.org/prb/abstract/10.1103/PhysRevB.49.9658

[242] J. M. Tranquada, J. E. Lorenzo, D. J. Buttrey, V. Sachan, "Cooperative
Ordering of Holes and Spins in La2NiO4.125", Phys. Rev. B 52(5), 3581-3595
(1995). https://journals.aps.org/prb/abstract/10.1103/PhysRevB.52.3581

[234] V. Sachan, D. J. Buttrey, J. M. Tranquada, J. E. Lorenzo, G. Shirane,
"Charge and Spin Ordering in Laz2-xSrxNiO4.00 with x = 0.135 and 0.20," Phys.
Rev. B 51(18), 12742-12746 (1995).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.51.12742

[74] T. Vogt and D. J. Buttrey, "Low-Temperature Structural Behavior of
Sr2RuQ4," Phys. Rev. B (Rapid Communications) 52(14), R9843-9846 (1995).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.52.R9843

[28] J. E. Lorenzo, J. M. Tranquada, D. J. Buttrey, V. Sachan, "Neutron
Diffraction Studies on the Time Dependence of the Oxygen Ordering in
LazNiOa.105," Phys. Rev. B 51, 3176-3180 (1995).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.51.3176

[10] P. Kuiper, D. E. Rice, D. J. Buttrey, H.-J. Lin, and C. T. Chen, “Isotropic
O 1s Prepeak as Evidence for Polarons in La2NiOs+5," Physica B 208-209,
271-272 (1995)
https://www.sciencedirect.com/science/article/pii/0921452694010305

[1] D. J. Buttrey, R. R. Schartman, and J. M. Honig, "Congruent Growth of
Single Crystal La2NiO4 and other Layered Nickelates by Radio Frequency
Skull Melting"”, Inorganic Syntheses 30, 133-142 (1995).
https://onlinelibrary.wiley.com/doi/10.1002/9780470132616.ch28

[4] J. M. Tranquada, D. J. Buttrey, J. E. Lorenzo, and V. Sachan, "Ordering of
Holes and Spins in LazNiOa4.125 and La1.sSro2NiO4," Physica B 213, 69-71
(1995). https://www.sciencedirect.com/science/article/pii/092145269500064G

[4] D. J. Buttrey, "Phase Separations and Phase Transitions in LazNiOa4+s" in
Perspectives in Solid State Chemistry, K. J. Rao (ed.), Narosa Publishing
House, New Delhi, 1995, pp. 228-240.
https://www.amazon.com/Perspectives-Solid-State-Chemistry-
Rao/dp/0471190012

[194] J. M. Tranquada, D. J. Buttrey, and V. Sachan, "Incommensurate Stripe
Order in La2 xSrxNiO4 with x = 0.225," Phys. Rev. B 54, 12318-12323 (1996).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.54.12318



https://journals.aps.org/prb/abstract/10.1103/PhysRevB.49.9658
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.52.3581
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.51.12742
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.52.R9843
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.51.3176
https://www.sciencedirect.com/science/article/pii/0921452694010305
https://onlinelibrary.wiley.com/doi/10.1002/9780470132616.ch28
https://www.sciencedirect.com/science/article/pii/092145269500064G
https://www.amazon.com/Perspectives-Solid-State-Chemistry-Rao/dp/0471190012
https://www.amazon.com/Perspectives-Solid-State-Chemistry-Rao/dp/0471190012
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.54.12318

37.

38.

39.

40.

41.

42.

43.

44,

45.

[63] A. Zheludev, J. M. Tranquada, T. Vogt, and D. J. Buttrey, "Magnetic
Excitations and Soft Mode Transition in Quasi-1-Dimensional Mixed-Spin
Antiferromagnet Pr.BaNiOs," Phys. Rev. B 54, 6437-6447 (1996).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.54.6437

[56] A. Zheludev, J. M. Tranquada, T. Vogt, and D. J. Buttrey, "Magnetic Gap
Excitations in a 1-Dimensional Mixed-Spin Antiferromagnet, Nd2BaNiOs,"
Phys. Rev. B 54, 7210-7215 (1996).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.54.7210

[42] A. Zheludev, J. P. Hill, and D. J. Buttrey, "X-ray Magnetic Scattering
Study of 3D Magnetic Order in the Quasi-1D Antiferromagnet Nd2BaNiOs,"
Phys. Rev. B 54, 7216-7221 (1996).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.54.7216

[36] D. J. Buttrey and T. Vogt, "Temperature Dependent Structural Behavior
of Sr2RhQ4," J. Solid State Chem.-Letters to the Editor 123, 186-189 (1996).
https://www.sciencedirect.com/science/article/pii/S002245969690167X

[23] A. Zheludev, J. M. Tranquada, T. Vogt, and D. J. Buttrey, "Magnetic
Excitations and Soft Mode Transition in Pr.BaNiOs," Europhys. Lett. 35(5),
385-390 (1996). http://iopscience.iop.org/article/10.1209/epl/i1996-00124-
7/meta

[24] S. Bhavaraju, J. F. DiCarlo, D. P. Scarfe, A. J. Jacobson, and D. J.
Buttrey, "Electrochemical Oxygen Intercalation in LazNiOas+s Crystals,”" Solid
State lonics 86-88 Part 11, 825-831 (1996).
https://www.sciencedirect.com/science/article/pii/0167273896001919

[74] J. M. Tranquada, P. Wochner, and D. J. Buttrey, "Spin Dynamics in an
Ordered Stripe Phase,” Phys. Rev. Lett. 79, 2133-2136 (1997).
https://journals.aps.org/prl/abstract/10.1103/PhysRevl ett.79.2133

[71] J. M. Tranquada, P. Wochner, A. R. Moodenbaugh, and D. J. Buttrey,
"Field-Induced Staggered Magnetic Order in La2NiOa4.133," Phys. Rev. B
55(10), R6113-R6116 (1997).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.55.R6113

[64] A. Vigliate, M. von Zimmermann, J. R. Schneider, T. Frello, N. H.
Andersen, J. Madsen, D. J. Buttrey, D. Gibbs, and J. M. Tranquada,
"Detection of Charge Scattering Associated with Stripe Order in
La1.775Sr0.22sNi04 by Hard X-ray Scattering,” Phys. Rev. B 56(13), 8248-8251
(1997). https://journals.aps.org/prb/abstract/10.1103/PhysRevB.56.8248



https://journals.aps.org/prb/abstract/10.1103/PhysRevB.54.6437
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.54.7210
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.54.7216
https://www.sciencedirect.com/science/article/pii/S002245969690167X
http://iopscience.iop.org/article/10.1209/epl/i1996-00124-7/meta
http://iopscience.iop.org/article/10.1209/epl/i1996-00124-7/meta
https://www.sciencedirect.com/science/article/pii/0167273896001919
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.79.2133
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.55.R6113
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.56.8248

46.

47.

48.

49.

50.

ol.

52.

53.

54,

[60] D. J. Buttrey, T. Vogt, A. L. Rheingold, and G. Yap, "The Structure of
Bi2sM0100s9," Mater. Res. Bull. 32(7), 947-963 (1997).
https://www.sciencedirect.com/science/article/pii/S0025540897000639

[34] R. K. Grasselli, P. Agaskar, D. J. Buttrey, and B. D. White, "Some
Structural and Catalytic Aspects of NASICON-Structured Mixed Metal
Phosphates", in 3rd World Congress of Oxidation Catalysis: Studies in
Surface Science and Catalysis 110, 219-226 (1997).

https://www.sciencedirect.com/science/article/pii/S0167299197809822

[5] M. von Zimmermann, A. Vigliate, T. Frello, J. Madsen, D. J. Buttrey, N.
H. Andersen, J. R. Schneider, D. Gibbs, and J. M. Tranquada, "X-ray
Scattering Study of Charge Scattering Charge Scattering Associated with
Stripe Order in La1.775Sr0.225N104," J. Superconductivity 10(4), 447-450
(1997). https://link.springer.com/article/10.1007/BF02765735

[149] P. Wochner, J. M. Tranquada, D. J. Buttrey, and V. Sachan, "Neutron
Diffraction Study of Stripe Order in La2NiO4+s with 6 = 2/15," Phys. Rev B
57(2), 1066-1078 (1998).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.57.1066

[36] P. Kuiper, J. van Elp, D. E. Rice, D. J. Buttrey, H.-J. Lin, and C. T. Chen,
"Polarization Dependent Nickel 2p X-ray Absorption Spectra of LazNiO4+s,"
Phys. Rev. B 57(3), 1552-1559 (1998).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.57.1552

[3] P. Wochner, J. M. Tranquada, D. J. Buttrey, and V. Sachan, "Stripe Order
of Holes and Spins in Oxygen Doped Nickelates," Physica B 241-243, 877-
881 (1998).
https://www.sciencedirect.com/science/article/pii/S0921452697007436

[45] Yu. G. Pashkevich, V. A. Blinkin, V. P. Gnezdilov, V. V. Tsapenko, V.
V. Eremenko, P. Lemmens, M. Fischer, M. Grove, G. Guntherodt, L.
Degiorgi, P. Wachter, J. M. Tranquada, and D. J. Buttrey, "Stripe
Conductivity in Lai.775Sro0.22sNiO4", Phys. Rev. Lett. 84, 3919-3922 (2000).
https://journals.aps.org/prl/abstract/10.1103/PhysRevL ett.84.3919

[49] D. J. Buttrey, T. Vogt, and B. White, "High-Temperature Temperature
Incommensurate-to-Commensurate Phase Transition in the Bi2MoOs
Catalyst," J. Solid State Chem. 155, 206-215 (2000).
https://www.sciencedirect.com/science/article/pii/S0022459600989357

[3] Yu. G. Pashkevich, V. A. Blinkin, V. P. Gnezdilov, V. S. Kurnosov, V. V.
Tsapenko, V. V. Eremenko, P. Lemmens, M. Fischer, M. Grove, G.
Guntherodt, L. Degiorgi, P. Wachter, J. M. Tranquada, and D. J. Bulttrey,
"Optical Studies of the Incommensurate Charge Ordered Phase in


https://www.sciencedirect.com/science/article/pii/S0025540897000639
https://www.sciencedirect.com/science/article/pii/S0167299197809822
https://link.springer.com/article/10.1007/BF02765735
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.57.1066
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.57.1552
https://www.sciencedirect.com/science/article/pii/S0921452697007436
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3919
https://www.sciencedirect.com/science/article/pii/S0022459600989357

55.

56.

S7.

58.

59.

60.

61.

62.

La1.775Sr0.225Ni04", Physica B 284, 1473-1474 (2000).
https://www.sciencedirect.com/science/article/pii/S0921452699027179

[0] S. Wrenn, V. Lusvardi, G. Whitmyre, and D. J. Buttrey, "Vapor-Liquid
Equilibria in the Undergraduate Laboratory,” Chem. Eng. Educ. 34, 74-85
(2000). https://www.tib.eu/en/search/id/BLSE%3ARN073964441/Vapor-
Liquid-Equilibria-in-the-Undergraduate-L aboratory/

[17] D. Buttrey, "Compositional and Structural Trends Among the Bismuth
Molybdates," Topics in Catalysis 15(2-4), 235-239 (2001).
https://link.springer.com/article/10.1023/A:1016636329590

[9] A. Varela, K. Boulahya, M. Parra, J. M. Gonzalez-Calbet, T. Vogt, and D.
J. Buttrey, "Transition from the Layered Sr.RhO4 to the Monodimensional
SrsRh0es Phase,” Chem. Eur. J. 7(7), 1444-1449 (2001).
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-
3765(20010401)7:7%3C1444::AID-CHEM1444%3E3.0.CO;2-1

[55] S.-H. Lee, J. M. Tranquada, K. Yamada, D. J. Buttrey, Q. Li and S.-W.
Cheong, "Freezing of a Stripe Liquid," Phys. Rev. Lett. 88(12), 126401-
126404 (2002).
https://journals.aps.org/prl/abstract/10.1103/PhysRevL ett.88.126401

[9] V. P. Gnezdilov, A. V. Yeremenko, Y. G. Pashkevic, P. Lemmens, G.
Guntherodt, J. M. Tranquada, D. J. Buttrey, K. Nakajima, "Electronic Raman
scattering through a stripe ordering transition in La2-xSrxNiOa," Low Temp.
Physics 28(7), 510-515 (2002).
https://aip.scitation.org/doi/abs/10.1063/1.1496659
http://dspace.nbuv.gov.ua/handle/123456789/130241

[364] R.K. Grasselli, J. D. Burrington, D. J. Buttrey, P. DeSanto Jr., C. G.
Lugmair, A. F. Volpe Jr., T. Weingand, "Multifunctionality of Active Centers
in (Amm)oxidation Catalysts: from Bi-Mo-Ox to Mo-V-Nb-(Te,Sb)-Ox,"
Topics in Catalysis 23 (1-4), 5-22 (2003).
https://link.springer.com/article/10.1023/A:1024859917786

[217] P. DeSanto, D. J. Buttrey, R.K. Grasselli, C. G. Lugmair, A. F. Volpe,
B. H. Toby, and T. Vogt, "Structural Characterization of the Orthorhombic
Phase M1 in MoVNbTeO Ammoxidation Catalyst," Topics in Catalysis 23 (1-
4), 23-38 (2003). https://link.springer.com/article/10.1023/A:1024812101856

[62] C. C. Homes, J. M. Tranquada, Q. Li, A. R. Moodenbaugh, and D. J.
Buttrey, "Mid-Infrared Conductivity from Mid-Gap States Associated with
Charge Stripes,” Phys. Rev . B 67, 184516 (2003).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.67.184516



https://www.sciencedirect.com/science/article/pii/S0921452699027179
https://www.tib.eu/en/search/id/BLSE%3ARN073964441/Vapor-Liquid-Equilibria-in-the-Undergraduate-Laboratory/
https://www.tib.eu/en/search/id/BLSE%3ARN073964441/Vapor-Liquid-Equilibria-in-the-Undergraduate-Laboratory/
https://link.springer.com/article/10.1023/A:1016636329590
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3765(20010401)7:7%3C1444::AID-CHEM1444%3E3.0.CO;2-1
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3765(20010401)7:7%3C1444::AID-CHEM1444%3E3.0.CO;2-1
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.88.126401
https://aip.scitation.org/doi/abs/10.1063/1.1496659
http://dspace.nbuv.gov.ua/handle/123456789/130241
https://link.springer.com/article/10.1023/A:1024859917786
https://link.springer.com/article/10.1023/A:1024812101856
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.67.184516

63.

64.

65.

66.

67.

68.

69.

70.

[50] G. A. M. Hussein, D. J. Buttrey, P. DeSanto Jr., A. A. Abd-Elgaber, H.
Roshdy, and A. Y. Z. Myhoub, "Formation and Characterization of Samarium
Oxide Generated from Different Precursors,"” Thermochimica Acta 402, 27-36
(2003).
https://www.sciencedirect.com/science/article/pii/S004060310200535X

[42] J. Li, Y. Zhu, J. M. Tranquada, K. Yamada, and D. J. Buttrey,
"Transmission Electron Microscopy Study of Charge-Stripe Order in
La1.725Sr0.27sNi104," Phys. Rev. B 67, 012404-1 to 012404-4 (2003).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.67.012404

[283] P. DeSanto, D. J. Buttrey, R.K. Grasselli, C. G. Lugmair, A. F. Volpe
Jr., B. H. Toby, and T. Vogt, "Structural Aspects of the M1 and M2 Phases in
MoVNbTeO Propane Ammoxidation Catalysts,” Z. Krist. 219, 152-165
(2004).
https://www.researchgate.net/publication/244748685_Structural_aspects_of t
he M_1 and M_2 phases_in_MoVNbTeO propane_ammoxidation_catalyst
s

[171] R.K. Grasselli, D. J. Buttrey, P. DeSanto Jr., J. D. Burrington, C. G.
Lugmair, A. F. Volpe Jr., T. Weingand, "Active Centers in Mo-V-Nb-(Te,Sb)-
Ox (Amm)oxidation Catalysts," Catalysis Today 91-92, 251-258 (2004).
https://www.sciencedirect.com/science/article/pii/S0920586104000975

[67] M. Hucker, K. Chung, M. Chand, T. Vogt, J.M. Tranquada, and D. J.
Buttrey, "Oxygen and Strontium Codoping of La2NiO4: Room Temperature
Phase Diagrams," Phys. Rev. B. 70, 064105 (2004).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.70.064105

[85] R. K. Grasselli, D. J. Buttrey, J. D. Burrington, A. Andersson, J.
Holmberg, W. Ueda, J. Kubo, C. G. Lugmair and A. F. Volpe, Jr., “Active
Centers, Symbiosis and Redox Properties of MoV(Nb,Ta)TeO Ammoxidation
Catalysts,” Topics in Catalysis 38(1-3), 7-16 (2006).
https://link.springer.com/article/10.1007/s11244-006-0066-x

[43] P. DeSanto, D. J. Buttrey, R. K. Grasselli, W. D. Pyrz, C. G. Lugmair, A.
F. Volpe, B., T. Vogt, and B. H. Toby "Comparison of MoV TaTeO and
MoVNbTeO M1 Crystal Chemistry,” Topics in Catalysis 38(1-3), 31-40
(2006). https://link.springer.com/article/10.1007/s11244-006-0068-8

[44] M. Hucker, M. v. Zimmermann, R. Klingeler, S. Kiele, J. Geck, S.
Bakee, J. P. Hill, A. Revcolevschi, D. J. Buttrey, B. Bichner, and J. M.
Tranquada, “Unidirectional Order and 3D Stacking of Charge Stripes in
Orthorhombic Pr1.67Sro.33NiO4 and Nd1.67Sr0.33NiOs,” Phys Rev. B 74, 085112-
1 to 085112-12 (2006).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.74.085112



https://www.sciencedirect.com/science/article/pii/S004060310200535X
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.67.012404
https://www.researchgate.net/publication/244748685_Structural_aspects_of_the_M_1_and_M_2_phases_in_MoVNbTeO_propane_ammoxidation_catalysts
https://www.researchgate.net/publication/244748685_Structural_aspects_of_the_M_1_and_M_2_phases_in_MoVNbTeO_propane_ammoxidation_catalysts
https://www.researchgate.net/publication/244748685_Structural_aspects_of_the_M_1_and_M_2_phases_in_MoVNbTeO_propane_ammoxidation_catalysts
https://www.sciencedirect.com/science/article/pii/S0920586104000975
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.70.064105
https://link.springer.com/article/10.1007/s11244-006-0066-x
https://link.springer.com/article/10.1007/s11244-006-0068-8
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.74.085112

71.

72.

73.

74.

75.

76.

[20] C. C. Homes, J. M. Tranquada, and D. J. Buttrey, “Stripe order and
Vibrational Properties of La2NiOa + s for 6 = 2/15: Measurements and ab initio
calculations” Phys. Rev. B 75, 045128-1 to -11 (2007).
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.75.045128

[17] W. D. Pyrz, S. Park, T. Vogt, and D. J. Buttrey, “Electron Beam Induced
Fragmentation (EBIF) and Dispersion of Bi-Ni Nanoparticles,” J. Phys.
Chem. C 111, 10824 - 10828 (2007).
https://pubs.acs.org/doi/abs/10.1021/jp071414i

[213] E. L. Kunkes, D. A. Simonetti, J. A. Dumesic, W. D. Pyrz, L. Murillo,
W. Lonergan, J. G. Chen, and D. J. Buttrey, “The Role of Rhenium in the
Conversion of Glycerol to Synthesis Gas over Carbon Supported Platinum-
Rhenium Catalysts” J. Catal. 260, 164-177 (2008).
https://www.sciencedirect.com/science/article/pii/S0021951708003734

[149] M. R. Knecht, M. G. Weir, V. S. Myers, W. D. Pyrz, H. Ye, V. Petkov,
D. J. Buttrey, A. L. Frenkel, and R. M. Crooks, “Synthesis and
Characterization of Pt Dendrimer-Encapsulated Nanoparticles: Effects of the
Template on Nanoparticle Formation,” Chem. Mater. 20, 5218-5228 (2008).
https://pubs.acs.org/doi/abs/10.1021/cm8004198

[227] W. D. Pyrz and D. J. Buttrey, “Particle Size Determination using TEM:
A Discussion of Image Acquisition and Analysis for the Novice Microscopist”
Langmuir 24, 11350-11360 (2008). (Invited Feature Article with cover).
https://pubs.acs.org/doi/10.1021/1a801367]

7 )

|

| / '8 { 'BAD N b ad
LAngmuiy
The ACS Journal of {{__)Surfaces and Colloids

0CTOBER 21, 2008

> — TEM Particle Size Analysis:
Considerations, Strategies, and Future
Outlooks for the Novice Microscopist

(see p. 264)

[29] W. D. Pyrz, R. Vijay, J. Binz, D. G. Vlachos, J. A. Lauterbach and D. J.
Buttrey, “Characterization of K-Promoted Ru Catalysts for Hydrogen


https://journals.aps.org/prb/abstract/10.1103/PhysRevB.75.045128
https://pubs.acs.org/doi/abs/10.1021/jp071414i
https://www.sciencedirect.com/science/article/pii/S0021951708003734
https://pubs.acs.org/doi/abs/10.1021/cm8004198
https://pubs.acs.org/doi/10.1021/la801367j

77.

78.

Production via Ammonia Decomposition,” Topics in Catalysis 50, 180-191
(2008).

https://www.researchgate.net/publication/225891647 Characterization of K-
Promoted Ru Catalysts for Ammonia Decomposition Discovered Using
High-Throughput Experimentation

[105] W. D. Pyrz, D. A. Blom, T. Vogt, and D. J. Buttrey, “Direct Imaging of
the MoV TeNbO M1 Phase Using a Cs-corrected High-Resolution Scanning
Transmission Electron Microscope (STEM),” Angew. Chem. Int. Ed. 47,
2788-2791 (2008). With frontispiece.
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.200705700

Communications

@ DOI: 10.1002 /anie.200705700
Direct Imaging of the MoVTeNbO M1 Phase Using An
Aberration-Corrected High-Resolution Scanning
Transmission Electron Microscope™**

William D. Pyrz, Douglas A. Blom, Thomas Vogt, and Douglas J. Buttrey*

Dedicated 10 Professor Sir John Meurig Thomas on the occasion of his 75th birthday

% L
C,-Corrected HAADF Image
f\

e i
il 4

=i,
+

SRR VOSTSES
Site
Atomic Column Contrast Variations
Angewandte
Chemie

£ wouy
2788 % interScience® © 2008 WilepVCH Verlag GmibH & Co. KGaA. Weinheim Angew, Chem. Int. Ed. 2008, 47, 27852750

[57] W. D. Pyrz, D. A. Blom, V. V. Guliants, T. Vogt, and D. J. Buttrey,
“Using Aberration-Corrected STEM Imaging to Explore Chemical and
Structural Variations in the M1 Phase of the MoVNbTeO Oxidation Catalyst,”


https://www.researchgate.net/publication/225891647_Characterization_of_K-Promoted_Ru_Catalysts_for_Ammonia_Decomposition_Discovered_Using_High-Throughput_Experimentation
https://www.researchgate.net/publication/225891647_Characterization_of_K-Promoted_Ru_Catalysts_for_Ammonia_Decomposition_Discovered_Using_High-Throughput_Experimentation
https://www.researchgate.net/publication/225891647_Characterization_of_K-Promoted_Ru_Catalysts_for_Ammonia_Decomposition_Discovered_Using_High-Throughput_Experimentation
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.200705700

79.

J. Phys. Chem C 112, 10043-10049 (2008). (featured on cover)
https://pubs.acs.org/doi/abs/10.1021/jp801584m

s THIE JOURNAL OF

e PHYSICAT
CHEMISTRY

1M Imaginy
Oww wndMMm-Owa L Druvides Dive

- » Ioidence b
P ..‘, ":"
- . -

-

ﬁ... rt'
.

S
.,’ ;:‘,“"H"“
s B W 7

'
-

- 3
"

. - 2 "
(s et sy v ..

NANOMATERIALS, INTERTACES, HARD MATTER

PUSLISHED WTKLY Y TEE AMERICAN CHERKCAL SOOETY 0

[117] M. Sadakane, K. Yamagata, K. Kodato, K. Endo, K. Toriumi, Y.
Ozawa, T. Ozeki, T. Nagai, Y. Matsui, N. Sakaguchi, W. D. Pyrz, D. J.
Buttrey, and W. Ueda, “Synthesis of Orthorhombic Mo-V Based Oxides by



https://pubs.acs.org/doi/abs/10.1021/jp801584m

Assembly of Pentagonal MosO21 Polyoxometalate Building Blocks,” Angew.
Chem. Int. Ed. 48, 3782-3786 (2009). With frontispiece.
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.200805792

Communications

DOI: 10.1002/anie.200805792
Polyoxometalates

Synthesis of Orthorhombic Mo-V-Sb Oxide Species by Assembly of
Pentagonal Mo O,, Polyoxometalate Building Blocks™**

Masahiro Sadakane,* Keiko Yamagata, Katsunori Kodato, Keisuke Endo,

Koshiro Toriumi, Yoshiki Ozawa, Tomoji Ozeki, Takuro Nagai, Yoshio Matsui,
Norihito Sakaguchi, William D. Pyrz, Douglas J. Buttrey, Douglas A. Blom,

Thomas Vogt, and Wataru Ueda*

Angewandte

Chemie ‘ S

ST wwey
3782 % InterScience® © 2005 WileyVCH Verlag GmbH & Co. KGaA, Weinheim Angew. Chem. Int. Ed. 2009, 48, 37823786



https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.200805792

80.

81.

82.

[40] W. D. Pyrz, D. A. Blom, R. Shiju, V. V. Guliants, T. Vogt, and D. J.
Buttrey, “The Effect of Nb or Ta Substitution into the M1 Phase of the
MoV (Nb,Ta)TeO Selective Oxidation Catalyst” Catal. Today 142, 320-328
(2009).
https://www.sciencedirect.com/science/article/pii/S0920586108005403

[17] D. A. Blom, W. D. Pyrz, T. Vogt, and D. J. Buttrey, “Aberration-
corrected STEM investigation of the M2 phase of MoVNbTeO selective
oxidation catalyst” J. Electron Microscopy 58, 193-198 (2009). — Special
Issue on Advanced Electron Microscopy in Materials Physics.
https://academic.oup.com/jmicro/article/58/3/193/1988776

[59] W. D. Pyrz, D. A. Blom, M. Sadakane, K. Kodato, W. Ueda, T. Vogt,
and D. J. Buttrey, “Atomic-Scale Investigation of Two-Component MoVO
Complex Oxide Catalysts Using Aberration-Corrected High-Angle Annular
Dark-Field Imaging” Chem. Mater. 22, 2033-2040 (2010). (on cover)
https://pubs.acs.org/doi/abs/10.1021/cm100124a

CHEMISTRY OF

MATERIALS

NOVEMBER 9, 2010 VOLUME 22 NUMBER 21 pubs.acs.org/cm

r » g

Scanning Transmission
Electron Microscopy

. Incident
Building Blocks oy | Electron Beam £

‘o 008, @ ‘| Hydrothermal Nanoprobe
30‘ .’.9‘:@5 Synthesis -« wizom |

Q ACS P‘u_b_lvic.ations



https://www.sciencedirect.com/science/article/pii/S0920586108005403
https://academic.oup.com/jmicro/article/58/3/193/1988776
https://pubs.acs.org/doi/abs/10.1021/cm100124a

83.

84.

85.

86.

87.

88.

89.

90.

91.

[57] W. D. Pyrz, D. A. Blom, M. Sadakane, K. Kodato, W. Ueda, T. Vogt,
and D. J. Buttrey, “Atomic-Level Imaging of MoVO Complex Oxide Phase
Intergrowth, Grain Boundaries, and Defects using HAADF-STEM” Proc.
Natl. Acad. Sci. 107, 6152-6157 (2010).
http://www.pnas.org/content/107/14/6152.short

[12] W. D. Pyrz, S. Park, D. A. Blom, D. J. Buttrey, and T. Vogt, “High-
Angle Annular Dark Field Scanning-Transmission Electron Microscopy
(HAADF-STEM) investigations of Bimetallic Nickel Bismuth Nanomaterials
created by Electron Beam Induced Fragmentation (EBIF),” J. Phys. Chem. C
114 (6), 2838-2543 (2010). https://pubs.acs.org/doi/abs/10.1021/jp9107443

[106] A. Jayakumar, R. Kiingas, Sounak Roy, Ashay Javadekar, Douglas J.
Buttrey, John M. Vohs and Raymond J. Gorte, “A Direct Carbon Fuel Cell
with a Molten Antimony Anode” Energy and Environmental Science 4(10),
4133-4137 (2011).
http://pubs.rsc.org/en/content/articlelanding/2011/ee/c1ee01863a#!divAbstract

[81] X. Li, D. J. Buttrey, M. A. Barteau, D. A. Blom, and T. Vogt,
“Improvement of the Structural Model for the M1 Phase Mo-V-Nb-Te-O
Propane (Amm)oxidation Catalyst,” Topics in Catal. 54, 614-626 (2011).
https://link.springer.com/article/10.1007/s11244-011-9684-z

[22] D. A. Blom, X. Li, S. Mitra, T. Vogt, and D. J. Buttrey, “STEM HAADF
Image Simulation of the Orthorhombic M1 Phase in the Mo-V-Te-Nb-O
Propane Oxidation Catalyst” ChemCatChem 3(6), 1028-1033 (2011).
https://onlinelibrary.wiley.com/doi/abs/10.1002/cctc.201100049

[21] A. Javadekar, A. Jayakumar, R. J. Gorte, J. M. VVohs, and D. J. Buttrey,
"Characteristics of Molten Alloys as Anodes in Solid Oxide Fuel Cells”
Journal of the Electrochemical Society 158(12), B1472-B1478 (2011).
http://jes.ecsdl.org/content/158/12/B1472.short

[11] I. Baldychev, A. Javadekar, D. J. Buttrey, J. M. Vohs, and R. J. Gorte, “A
Comparison of Redox Properties and Methanol Oxidation Rates for
Molybdenum-Based Mixed Oxides,” Appl. Catal. A — General 394(1-2), 287-
293 (2011).
https://www.sciencedirect.com/science/article/pii/S0926860X11000226

[38] A. Javadekar, A. Jayakumar, R. J. Gorte, J. M. Vohs, D. J. Buttrey,
“Energy Storage in Electrochemical Cells with Molten Sb Electrodes” J.
Electrochem. Soc. 159, A386 (2012).
http://jes.ecsdl.org/content/159/4/A386.short

[3] A. Jayakumar, A. Javadekar, R. Kingas, D. J. Buttrey, J. M. Vohs, R. J.
Gorte, Characteristics of Molten Metals as Anodes for Direct Carbon Solid


http://www.pnas.org/content/107/14/6152.short
https://pubs.acs.org/doi/abs/10.1021/jp9107443
http://pubs.rsc.org/en/content/articlelanding/2011/ee/c1ee01863a#!divAbstract
https://link.springer.com/article/10.1007/s11244-011-9684-z
https://onlinelibrary.wiley.com/doi/abs/10.1002/cctc.201100049
http://jes.ecsdl.org/content/158/12/B1472.short
https://www.sciencedirect.com/science/article/pii/S0926860X11000226
http://jes.ecsdl.org/content/159/4/A386.short

Oxide Fuel Cells. ECS Transactions 41 (12), 149-158 (2012).
http://ecst.ecsdl.org/content/41/12/149.short?cited-
by=yes&legid=ecst;41/12/149

92. [90] T. Konya, T. Katou,, T. Murayama, S. Ishikawa, M. Sadakane, D.
Buttrey, W. Ueda, Orthorhombic MosVOx Catalyst Most Active for Oxidative
Dehydrogenation of Ethane Among Related Complex Metal Oxides” Catal.
Sci. Technol. 3 (2), 380 — 387 (2013).
https://pubs.rsc.org/en/content/articlelanding/2013/cy/c2cy20444d#!divAbstra
ct

93. [16] J. Zhang, P. H. Tobash, W. D. Pryz, D. J. Buttrey, N. Hur, J. D.
Thompson, J. L. Sarrao, and S. Bobev, “Synthesis, Structural
Characterization, and Physical Properties of the Early Rare-Earth Metal
Digermanides REGe2 x (x = 1/4) [RE = La—Nd, Sm]. A Case Study of
Commensurately and Incommensurately Modulated Structures™ Inorg.
Chem. 52 (2), 953-964 (2013).
https://pubs.acs.org/doi/10.1021/ic3021645

94. [32] D. A. Blom, L. Allard, T. Vogt, and D. J. Buttrey, “Observation of
Sublattice Disordering of the Catalytic Sites in a Complex Mo-V-Nb-Te-O
Oxidation Catalyst using High Temperature STEM Imaging” Topics in
Catalysis 57 (14), 1138-1144 (2014).
https://www.researchgate.net/publication/271919080 Observation_of Sublatt
ice_Disordering_of the Catalytic Sites in_a Complex Mo-V-Nb-Te-
O_Oxidation_Catalyst Using_High Temperature STEM Imaging

95. [20] T. Vogt, D. A. Blom, L. Jones, and D. J. Buttrey, “ADF-STEM Imaging
of Nascent Phases and Extended Disorder within the Mo-V-Nb-Te-O Catalyst
System, Topics in Catalysis 59 (17-18), 1489-1495 (2016).
http://www.ingentaconnect.com/content/ssam/10225528/2016/00000059/0000

0017/art00004
Publication Analyses:

Google Scholar Hirsch Index h = 49 from 7,204 citations with an average of 74
citations/paper.

Book and Book Chapter Publications [Citation numbers from Google Scholar in
brackets]:

1. [19] J. M. Honig and D. J. Buttrey, "Physical Properties of the Quasi-Two-
Dimensional Compound La2NiOa,"” Book chapter as part of a 3-volume
festschrift in honor of Sir Nevill F. Mott on his 80" birthday in Localization
and Metal-Insulator Transitions, H. Fritzche and D. Adler (eds.) Plenum,


http://ecst.ecsdl.org/content/41/12/149.short?cited-by=yes&legid=ecst;41/12/149
http://ecst.ecsdl.org/content/41/12/149.short?cited-by=yes&legid=ecst;41/12/149
https://pubs.rsc.org/en/content/articlelanding/2013/cy/c2cy20444d#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2013/cy/c2cy20444d#!divAbstract
https://pubs.acs.org/doi/10.1021/ic3021645
https://www.researchgate.net/publication/271919080_Observation_of_Sublattice_Disordering_of_the_Catalytic_Sites_in_a_Complex_Mo-V-Nb-Te-O_Oxidation_Catalyst_Using_High_Temperature_STEM_Imaging
https://www.researchgate.net/publication/271919080_Observation_of_Sublattice_Disordering_of_the_Catalytic_Sites_in_a_Complex_Mo-V-Nb-Te-O_Oxidation_Catalyst_Using_High_Temperature_STEM_Imaging
https://www.researchgate.net/publication/271919080_Observation_of_Sublattice_Disordering_of_the_Catalytic_Sites_in_a_Complex_Mo-V-Nb-Te-O_Oxidation_Catalyst_Using_High_Temperature_STEM_Imaging
http://www.ingentaconnect.com/content/ssam/10225528/2016/00000059/00000017/art00004
http://www.ingentaconnect.com/content/ssam/10225528/2016/00000059/00000017/art00004

New York (1985) p. 409-418. https://link.springer.com/chapter/10.1007/978-
1-4613-2517-8_33

[6] D. J. Buttrey and J. M. Honig, "Synthesis, Structure, and Properties of
La2NiOa4+s", in The Chemistry of High Temperature Superconductors, C. N. R.
Rao (ed.), World Scientific, Singapore, 1991, pp 283-305.
https://www.worldscientific.com/doi/abs/10.1142/9789812812094 0011

[2] D. J. Buttrey, V. Sachan, J. M. Tranquada, and J. E. Lorenzo,
"Stoichiometry, Structure, and Properties of La2NiOas+s and Laz-xSrxNiOs+/-s"
in Advances in Superconductivity -VII (Proceedings of 7th Annual Symposium
on Superconductivity, Kitakyushu City, Japan), K. Yamafuji and T. Morishita
(Eds.), Springer-Verlag, Tokyo, 1995, pp351-356.
https://link.springer.com/chapter/10.1007/978-4-431-68535-7_77

[4] D. J. Buttrey, “A Survey of the Bi2O3 — M0Os3 Binary System,” Book
chapter contribution to “Turning Points in Solid-State, Materials and Surface
Chemistry — A Book in Celebration of the Life and Work of Sir John Meurig
Thomas ”, P. P. Edwards and K. D. M. Harris (Eds.), Royal Society of
Chemistry, 2008. Chapter 46, pp 754-777.
http://pubs.rsc.org/en/content/chapter/bk9780854041145-00754/978-0-85404-
114-5

[4] D. J. Buttrey, D. A. Blom, and T. Vogt, “Complex Molybdenum-
Vanadium Oxide Bronzes and Suboxides as Catalysts for Selective Oxidation
and Ammoxidation of Light Hydrocarbons,” Book chapter contribution to
“Complex Oxides, An Introduction”, T. Vogt and D. J. Buttrey (Eds.), World
Scientific, 2019. ISBN 9813278579, 9789813278578. Chapter 6.

Complex Oxides

Complex Oxides

S3pIXQ x3|dwo)) %

Thomas Vogt
Douglas J Buttrey

Editors

o
¥

faming
1607

momworcscentic com i | ) B worid scientiic

World Scientific


https://link.springer.com/chapter/10.1007/978-1-4613-2517-8_33
https://link.springer.com/chapter/10.1007/978-1-4613-2517-8_33
https://www.worldscientific.com/doi/abs/10.1142/9789812812094_0011
https://link.springer.com/chapter/10.1007/978-4-431-68535-7_77
http://pubs.rsc.org/en/content/chapter/bk9780854041145-00754/978-0-85404-114-5
http://pubs.rsc.org/en/content/chapter/bk9780854041145-00754/978-0-85404-114-5

Selected Presentations:

e Ensuring Sustainable Development Through Research and Technology, Inaugural
Babatunde Ogunnaike STEM Lecture, 2022 Summer Institute, The Future of the
Academy — Skills for Transformative Pedagogy, Theory, and Practice, July 28, 2022 (via
Zoom), Obafemi Awolowo University-Ife, lle-Ife, Nigeria.

e Mixed Metal Oxide Catalyst Development for Selective Oxidatio

n and Ammoxidation of Propane, December 6, 2019, Indian Institute of Technology —
Delhi, New Delhi, India

e Mixed Metal Oxide Catalyst Development for Selective Oxidation and Ammoxidation
of Light Hydrocarbons, September 18, 2018, ExxonMobil Research and Engineering
Company, Clinton Township, Annandale, NJ.

e Remembering Robert K. Grasselli — Reflections on Three Decades of Collaboration on
Complex Oxides for Selective Oxidation, Catalysis Club of Philadelphia, February 22,
2018, Crown Plaza, Wilmington, DE.
http://catalysisclubphilly.org/abstracts/remembering-robert-k-grasselli-reflections-three-
decades-collaboration-complex-oxides-selective-oxidation/

e Mixed Metal Oxide Catalyst Development for Selective Oxidation and Ammoxidation
of Light Alkanes, June 15, 2017, Addis Ababa University, Addis Ababa, Ethiopia

e Mixed Metal Oxide Catalyst Development for Selective Oxidation and Ammoxidation
of Light Alkanes, June 12, 2017, Bahir Dar University, Bahir Dar, Ethiopia.

e Mixed Metal Oxide Catalyst Development for Selective Oxidation and Ammoxidation
of Light Hydrocarbons, June 9, 2017, Plenary Lecture for the 2" International Research
Symposium on Ensuring Sustainable Development through Research and Technology,
Adama, Ethiopia.

e Mixed Metal Oxide Catalyst Development for Selective Oxidation and Ammoxidation
of Light Hydrocarbons, April 14, 2017, SUNY Polytechnic Institute, Albany, NY

¢ Mixed Metal Oxide Catalyst Development for Selective Oxidation and Ammoxidation
of Light Hydrocarbons, March 6, 2017, Chemical Engineering Department Seminar at the
Indian Institute of Technology —-Bombay in Mumbai, India

e Nanomaterials in Chemical Engineering, March 4, 2017, Keynote Lecture for
AZeotropy-2017 conference at the Indian Institute of Technology — Bombay in Mumbai,
India. http://azeotropy.com/2018/about.php#

e Mixed Metal Oxide Catalyst Development for Selective Oxidation and Ammoxidation
of Light Hydrocarbons, March 2, 2017, Chemical Engineering Department Seminar at the
Indian Institute of Technology — Kanpur, India

e Blending Diffraction Methods with Advanced Electron Imaging for Characterization of
Structure, Composition, and Dynamics of Complex Oxide Materials, July 23, 2015,
African University of Science and Technology, Abuja, Nigeria

e Combining Diffraction Methods with Real Space Imaging for Characterization of
Structure, Composition, and Dynamics of MoVNbTeO, July 5, 2015, 7 Irsee
Symposium on Selective Oxidation Catalysis, Kloster Irsee, Irsee, Germany.

e Advances in Imaging, Diffraction, and Spectroscopies in Electron Microscopy, March
1, 2015, Invited Short Course Speaker, Catalysis Center for Energy Innovation,
University of Delaware, Newark, DE.



http://catalysisclubphilly.org/abstracts/remembering-robert-k-grasselli-reflections-three-decades-collaboration-complex-oxides-selective-oxidation/
http://catalysisclubphilly.org/abstracts/remembering-robert-k-grasselli-reflections-three-decades-collaboration-complex-oxides-selective-oxidation/
http://azeotropy.com/2018/about.php

e Characterization of Complex Molybdenum Bronze Catalysts by combining Diffraction
and Real Space Methods, January 27, 2015, Invited Keynote Lecture, Total Corporate
Catalysis Conference, Mercure Center Louise, Brussels, Belgium.

e Characterization of Complex Molybdenum Bronze Catalysts by combining Diffraction
and Real Space Methods, December 11, 2014, Invited Seminar Speaker, Department of
Materials, Oxford University, UK.

e Self-assembly and Lattice Termination in the M1 Catalyst and Related Phases,
September 4, 2014, Plenary Speaker for the 3 International Symposium on Advanced
Electron Microscopy for Catalysis (EMCat14), Seeon Monastery, Bavaria, Germany

e University of Delaware Partnerships in Sub-Saharan Africa, February 10, 2014, People,
Projects, and Partners Lecture Series, University of Delaware, Newark, DE

e Order and Disorder in the MoVNDbTeO Selective Oxidation Catalyst, October 10, 2013,
Center for Catalytic Science and Technology Annual Review, University of Delaware,
Newark, DE.

¢ Engaging the Developing World, September 9, 2013, Science, Society, and Sandwiches
Lecture Series, University of Delaware, Newark, DE.

e Order and Disorder in a new Selective Oxidation Catalyst, August 16, 2013, African
University of Science and Technology, Abuja, Nigeria.

e Self-Assembly and Disorder in the Mo-V-Nb-Te-O System, July 5, 2013, 6" Irsee
Symposium on Selective Oxidation Catalysis, Kloster Irsee, Irsee, Germany.

e Atomic-Level Characterization of Order and Disorder in the Mo-V-Nb-Te-O System,
June 10, 2013, Keynote Lecture for the 7" World Congress on Oxidation Catalysis, St.
Louis, MO.

e AAAS Science and Human Rights Workshop on access to science as an inalienable
human right, considering the role of science and engineering in improving living
conditions in the developing world, June 23, 2012, University of Delaware, Newark, DE.
http://www.udel.edu/udaily/2013/oct/science-human-right-100212.html

e Characterization of Mixed Metal Oxide Catalysts for Selective Oxidation and
Ammoxidation of Propane and Propylene, August 7, 2012, Pacific Northwest National
Laboratory, Richland, WA.

e Characterization of the Mo-V-(Nb, Ta)-(Te,Sh)-O Selective Oxidation Catalyst,
November 8, 2011, Université Lille - Nord de France, Cité Scientifique, France

e Advanced Characterization of Complex Catalytic Materials, March 24, 2011, BASF
Corporation, Iselin, NY.

¢ Recent Progress using Liquid Metal Anodes in Direct Carbon Fuel Cells, March 14,
2011, CCEI Spring Symposium, University of Delaware, Newark, DE.

e Introduction to Transmission Electron Microscopy, March 13, 2011, CCEI Spring
Symposium Workshop, University of Delaware, Newark, DE.

e Using Advanced Electron Microscopy to Explore Chemical and Structural Variations in
the Complex Oxide Catalysts, August 23, 2010, African University of Science and
Technology, Abuja, Nigeria.

e Phase Equilibria, Order, and Disorder in the MoV (Nb,Ta)TeO System, June 11, 2010,
5™ Irsee Symposium on Selective Oxidation Catalysis, Kloster Irsee, Irsee, Germany.

e Using Aberration-Corrected HAADF-STEM to Explore the Mo-V-(Nb, Ta)-(Te,Sb)-O
Selective Oxidation Catalyst System, January 18, 2010, Symposium on Advanced



http://www.udel.edu/udaily/2013/oct/science-human-right-100212.html

Electron Microscopy for Applications in Catalysis and Energy Research, Harnack House,
Fritz-Haber Institute, Berlin, Germany

e Using Aberration-Corrected STEM Imaging to Explore Chemical and Structural
Variations in the MoVNbTeO Selective Oxidation Catalyst, November 13, 2009, AIChE
Annual Meeting, Nashville, TN

e Complex Molybdenum Oxides for Selective Oxidation, October 28, 2009, Inorganic
Chemistry Colloquium, University of Delaware, Newark, DE

e Aberration-Corrected STEM Imaging for the Analysis of Complex Materials for
Applications from Catalysis to Photovoltaics, August 6, 2009, 2iE Institute for Water and
the Environment, Ouagadougou, Burkina Faso

e Developing Structural Models for Mo-Based Selective Oxidation Catalysts using High-
Resolution Scanning Transmission Electron Microscopy, June 9, 2009, 21st North
American Catalysis Society Meeting (21*NAM), San Francisco, CA

e Using Aberration-Corrected STEM Imaging to Explore Chemical and Structural
Variations in the MoVNbTeO and Related Systems, January 21, 2009, Dept. of
Anorganische Chemie, Fritz-Haber Institute of the Max Planck Society, Berlin, Germany
e Characterization of Promoted Ruthenium and Hollandite Ruthenates as Catalysts for
Ammonia Decomposition, January 20, 2009, Dept. of Anorganische Chemie, Fritz-Haber
Institute of the Max Planck Society, Berlin, Germany

e Exploring Structural and Compositional Variations in Nanoporous Mixed Metal Oxide
Bronzes using Aberration-Corrected STEM Imaging, December 12, 2008, North

East Corridor Zeolite Association (NECZA) Meeting, University of Pennsylvania,
Philadelphia, PA.

e Using Aberration-corrected STEM Imaging to Explore Chemical and Structural
Variations in the MoVNbTeO Oxidation Catalyst, November 19, 2008, Metropolitan
New York Catalysis Society Meeting, Somerset, NJ.

e Using Aberration-corrected STEM Imaging to Explore Chemical and Structural
Variations in the MoVNbTeO Oxidation Catalyst, November 19, 2008, Lummus
Technology, Bloomfield, NJ.

e Using Aberration-corrected STEM Imaging to Explore Chemical and Structural
Variations in the MoVNbTeO Oxidation Catalyst, November 13, 2008, Catalysis Club of
Philadelphia, PA.

e Direct Observation of the MoV (Nb,Ta)TeO M1 Phase using Cs-Corrected Scanning
Transmission Electron Microscopy, October 23, 2008, Center for Catalytic Science and
Technology Annual Review, University of Delaware, Newark, DE.

e Characterization of Complex Oxides in the MoV(Nb,Ta)TeO System for Selective
Oxidation and Ammoxidation of Light Alkanes, August 19, 2008, African University of
Science and Technology, Abuja, Nigeria

e The Role of Nb (or Ta) in the Long-Range Compositional Ordering of
MoV(Nb,Ta)TeO Oxidation Catalysts, May 2008, Group Five Elements Symposium,
Adam Mickiewicz University, Poznan, Poland

e Characterization of Complex Oxides using Advanced Imaging and Diffraction
Techniques, February 2008, Catalysis Research Center, Hokkaido University, Sapporo,
Japan



e Direct Observation of the MoV TeNbOx M1 Phase Using Cs-corrected High-
Resolution STEM Imaging, December 2007, Symposium in Celebration of the75™
Birthday of Sir John Meurig Thomas, Fitzwilliam College, Cambridge University, UK.
e Characterization of Promoted Ruthenium and Hollandite Ruthenates as Catalysts for
Ammonia Decomposition, June 2007, Fourth Irsee Symposium on Oxidation Catalysis,
Kloster Irsee, Irsee, Germany.

¢ An Integrated Approach toward Rational Nanocatalyst Design for Hydrogen
Production, May 2007, DOE-BES Contractor’s Meeting — Frontiers in Interfacial and
Nano Catalysis, Wintergreen, VA.

¢ Nanoscale Characterization of Catalytic Materials, March 2007, University of South
Carolina, Dept. of Chemical Engineering, Columbia, SC.

¢ Nanoscale Characterization of Catalytic Materials, January 2007, University of
Rajasthan, Jaipur, India.

¢ Nanoscale Characterization of Catalytic Materials, March 2007, Indian Institute of
Science — Chennai (Madras), Chennai, India.

e Atomic-Scale Characterization of Catalytic Materials using Transmission Electron
Microscopy (TEM), October 2006, CCST Review Poster, University of Delaware.

e Characterization of Mo-V-(Nb, Ta)-Te-O Phases for Propane Ammoxidation. June
2006, ExxonMobil Corporate Strategic Research Center, Clinton, NJ.

e Characterization of the M1 and M2 Phases in the Mo-V-(Nb, Ta)-Te-O Ammoxidation
Catalyst System-Unraveling the Role of Niobium and Opportunities for Design,
September 2005, CBMM-Cia. Brasileira de Metalurgia e Mineracéo, Araxa, MG, Brazil.
e Characterization of the M1 and M2 Phases in the Mo-V-(Nb, Ta)-Te-O Ammoxidation
Catalyst System-Unraveling the Role of Niobium, Plenary Lecture, September 2005, 13th
Brazilian Congress on Catalysis and 3rd Mercosul Congress on Catalysis, Iguazu Falls,
PR, Brazil.

e Characterization of the M1 and M2 Phases in the MoV (Nb, Ta) TeO System for
Propane (Amm)oxidation: Determination of Elemental and Valence Distributions, The
Role of Vacancies, Disorder, and the Relationship between Surface and Bulk Structure in
Selective Oxidation Catalysis, June 2005, Third Irsee Symposium on Selective
Oxidation, Kloster Irsee, Irsee, Germany.

e Characterization of the M1 and M2 Phases in the MoV (Nb, Ta) TeO System for
Propane (Amm)oxidation: Determination of Elemental and Valence Distributions, May
2005, Fifth International Symposium on Group Five Compounds, Jiminy Peak, MA.

e Stripe Order and Dynamics in Nonstoichiometric Ln2-xSrxNiOa+q, Sept. 30, 2004, 4th
International Conference of the Stripes Series “Stripes04” University of Rome “La
Sapienza”, Rome, Italy.

e Structural Characterization of Phases in the MoVNbTeO Propane Ammoxidation
Catalyst, March 2004, E. V. Murphree Award Symposium in Honor of James E. Lyons,
Anaheim, CA.

e Complex Oxide Materials for Catalysis by Design, March 2004, American Physical
Society, Montreal, Canada.

e Phase Equilibria and Phase Separations in Ln2xSrxNiOa+s (Ln=La, Nd, and Y), March
2004, American Physical Society, Montreal Canada.



e Characterization of M1 and M2 Phases in the Mo-V-Nb-Te-O Propane Ammoxidation
Catalyst, October 2003, Center for Catalytic Science and Technology Annual Review,
University of Delaware, Newark, DE.

e Characterization of M1 and M2 Phases in the Mo-V-Nb-Te-O Propane Ammoxidation
Catalyst, September 2003, American Chemical Society, New York City, NY.

e Structural Characterization of Phases in the MoVNbTeO Propane Ammoxidation
System, July 2003, B. E. Warren Award Symposium on Honor of Takeshi Egami,
American Crystallographic Association, Cincinnati, OH.

e Characterization of Phases in the MoVNbTeO Propane Ammoxidation Catalyst
System, April 2003, Transmission Electron Microscopy in Catalysis, University of
Delaware, Newark, DE.

¢ Phase Separation in Oxygen Doped Laz-xSrxNiOa+s (0 < x < 0.12), March 2003,
American Physical Society, Austin, TX (presented by coauthor J. M. Tranquada).

e Structural Characterization of Crystalline Phases Present in the Mo-V-Nb-Te Oxide
Propane Ammoxidation Catalyst, September 2002, American Chemical Society, Boston
MA.

e Structural Characterization of Crystalline Phases Present in the Mo-V-Nb-Te Oxide
Propane Ammoxidation Catalyst, September 2002, Rohm and Haas, Norristown PA.

e Structural Characterization of Phases in the MoVNbTeO Propane Ammoxidation
Catalyst, June 2002, 2nd Irsee Symposium on Selective Oxidation, Schwabisches
Bildungszentrum, Kloster Irsee, Germany.

e Compositional and Structural Trends in the Bismuth Molybdates, June 2000, 1st Irsee
Symposium on Selective Oxidation, Schwabisches Bildungszentrum, Kloster Irsee,
Germany.

¢ Phase Equilibria and Phase Separations in Layered Nickelates, March 2000, Purdue
University, W. Lafayette, IN.

¢ Phase Separations and Charge Ordering in Layered Nickelates, July 1998, American
Crystallographic Association Annual Meeting, Albuquerque, NM.

¢ Phase Equilibria and Phase Separations in Layered Nickelates, July 1998, Michigan
State University, E. Lansing, MI.

o Applications of Analytical Electron Microscopy in Solid State Chemistry., June 1996,
National Science Foundation Workshop on Solid State Chemistry, State University of
New York, Binghamton, NY.

e Characterization of Composition/Structure/Property Relationships in Oxides., May
1996, Atlantic Regional Meeting of the American Chemical Society, Villanova
University, Villanova, PA.

e Composition/Structure Relationships in the Bismuth Molybdate System., May 6, 1996,
DuPont, Wilmington, DE.

e Applications of Analytical Electron Microscopy in Solid State Chemistry, June 8, 1995,
National Science Foundation Workshop on Solid State Chemistry, State University of
New York, Binghamton, NY.

e Stoichiometry, Structure, and Properties of La2NiO4+-5 and LazxSrxNiOas+/-s.,
November 11, 1994, 7th International Conference on Superconductivity, Kita-Kyushu
City, Fukuoka, Japan.



e Structural Analysis of Complex Oxide Materials., October 27, 1994, ALEX West
Conference, San Jose, CA.

e Composition-Structure Relationships in Complex Oxides of Molybdenum and
Vanadium., October 12, 1994, CCST Annual Review, Clayton Hall, University of
Delaware, Newark, DE.

e Ordering of Holes and Spins in La2NiOa.125s and La1.8Sro.2NiOa4.00., October 1994,
International Conference on Neutron Scattering, Sendai, Japan.

e Composition-Structure Relationships in the Bismuth Molybdate System., September
30, 1994, DuPont Central Research and Development, Wilmington, DE.

e Electrochemical Intercalation of Oxygen in La2zNiOas+s, July 1994, Gordon Conference
on Solid State Chemistry, Wolfeboro, NH.

o Applications of Analytical Electron Microscopy in Solid State Chemistry., June 1994,
National Science Foundation Workshop on Solid State Chemistry, State University of
New York, Binghamton, NY.

e Simultaneous Ordering of Holes and Spins in LazNiOa.125 and La1.sSro.2NiO4, March 21,
1994, American Physical Society March Meeting, Pittsburgh, PA.

e Composition-Structure-Property Relationships in Layered Nickelates., December 1993,
Indian Institute of Technology, Madras, India.

e Composition-Structure-Property Relationships in Layered Nickelates., December 1993,
Conference on Current Topics in Solid State Chemistry, Indian Institute of Science,
Bangalore, India.

e Composition-Structure Relationships in the Bismuth Molybdate System., October
1993, CCST Annual Review, Clayton Hall, University of Delaware, Newark, DE..

¢ Phase Equilibria and Structure in Low Dimensional Oxides of Nickel, May 1993,
American Crystallographic Association Annual Meeting, Albuquerque, NM.

e Phase Equilibria and Structure in Low Dimensional Oxides of Nickel, April 1993,
Chemical Engineering/Materials Science Seminar, University of Pennsylvania,
Philadelphia, PA.

¢ Phase Equilibria and Structure in Low Dimensional Oxides of Nickel, March 1993,
American Physical Society March Meeting, Seattle, WA.

e Phase Equilibria and Structure in Low Dimensional Oxides of Nickel, March 1993,
McMaster University, Hamilton, Ontario Canada.

e Phase Equilibria and Structure in Low Dimensional Oxides of Nickel, April 1992,
American Chemical Society, San Francisco, CA.

e Polarized Infrared Study of the Abma-P42/ncm Phase Transition in Stoichiometric
La2NiO4, March 1991, American Physical Society March Meeting, Seattle, WA

e Phase Equilibria and Defects in Complex Oxides of Nickel and Molybdenum., May
1991, Mobil/Delaware Symposium, Clayton Hall, University of Delaware, Newark, DE
e Synthesis and Properties of Low-Dimensional Oxides of Nickel, January 1991, Solid
State Physics Seminar, Brookhaven National Laboratory, Upton, NY

e Phase Equilibria in Oxide Materials., October 1990, DuPont - University of Delaware
Chemical Engineering Symposium, Newark, DE.

e Synthesis, Structure, and Magnetism in One and Two Dimensional Oxides of Nickel,
September 1990, Solid State Physics Seminar, University of Delaware, Newark, DE.



e Synthesis and Characterization of a New Linear Characterization of a New Linear
Chain Oxide, Y2BaNiOs (Poster Presentation), July 1990, Gordon Conference on Solid
State Chemistry, Plymouth, NH.

o Physical Properties of Layered Lanthanide Nickelates., April 1989, Solid State Physics
Seminar, Department of Physics, University of Virginia, Charlottesville, VA

e Influence of Stoichiometry on Structure and Magnetism in LazNiO4+s and PraNiOa
(Poster), March 1989, Gordon Conference on Superconductivity, Ventura, CA.

e Crystal Growth and Characterization of Layered Lanthanide Nickelates., March 1989,
Inorganic Seminar, Department of Chemistry and Biochemistry, University of Delaware,
Newark, DE.

e Composition-Structure-Property Relations in Layered Perovskites of Nickel., December
1988, Inorganic Seminar, Department of Chemistry, Brown University, Providence, RI.
e High Temperature Superconductivity - A Renewed Challenge., November 1988,
Delaware Academy of Science, Super-Science Symposium, Newark, DE.

e Structure and Magnetism in Layered Lanthanide Nickelates., September 1988, E. I. du
Pont de Nemours & Co., Experimental Station, Wilmington, DE.

e Crystal Growth and Characterization of Lanthanide Nickelates., June 1988, W. R.
Grace & Company, Washington Research Center, Columbia, MD.

e Single Crystal Growth and Characterization of Oxides, June 1987, 21% Great Lakes
Regional ACS Meeting, Chicago, IL.

e Structure/Property Relationships in the Layered Lanthanide Nickelates., June 1987,
Allied Corporation, Morristown,

e Relationships Between Structure and Physical Properties of Layered Lanthanide
Nickelates, April 1987, School of Materials Engineering, Purdue University, West
Lafayette, IN.

e Structural Relationships Between Bismuth Molybdate Phases - Implications for
Catalysis and Fast lon Conduction., February 1987, School of Materials Engineering,
Purdue University, West Lafayette, IN.

e Structural Relationships Between Bismuth Molybdate with References to Selective
Oxidation Catalysis., July 1986, The SOHIO Company Research Center, 4440
Warrensville Center Road, Cleveland, OH.

¢ Physical Properties of Layered Lanthanide Nickelates., December 1985, Winter
Workshop in Solid State Chemistry, Indian Institute of Science, Bangalore, India.

e Structural Relationships Between Bismuth Molybdate Phases., December 1985, Golden
Jubilee Symposium on Solid State Chemistry, Indian National Science Academy, New
Delhi, India.

¢ Crystal Growth, Nonstoichiometry, and Physical Properties of Quasi-Two-Dimensional
Transition Metal Oxides with the KoNiFs-type Structure, October 1984, Department of
Physical Chemistry, University of Cambridge, Cambridge, England.

e TEM Study of Quasi-Two-Dimensional Transition Metal Oxides, April 1984,
American Ceramic Society Meeting, Pittsburgh, PA.
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