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Research Themes

My research interest focus on the rational design of advanced functional porous crystals at different
length scales, including zeolites, mixed metal oxides, metal organic frameworks, and porous
organic cages for applications in molecular gas separations, gas storage, and heterogeneous
catalysis. We aim to have a fundamental understanding of the formation mechanisms of these
materials and to establish its basic structure/performance relationships. Our research tackles highly
relevant societal issues related to energy and environment, including -but not limited- to carbon
dioxide capture and utilization, biomass conversion to liquid fuels, natural gas purification and
storage, spent nuclear fuel treatment, ammonia synthesis and separation. Our research is both of
fundamental and functional (application) nature.
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Funding
Current and Past sponsors: NSF, ARPA-E DOE, NEUP-DOE, BES-DOE, ACS-PRF, KSEF, DEDI,

University, and International sources (CONACYT, Mexico).

Conferences and Presentations

> 80 Technical Conferences in Regional, National, and International Meetings, including mainly
presentations at: American Institute of Chemical Engineers (AIChE); Materials Research Society (MRS);
American Chemical Society (ACS); North American Membrane Society (NAMS); North American
Catalysis Society (NACS); ICOM (International Conference on Membranes); and Gordon Conferences.

Selected invited presentations

o Speaker for the upcoming ‘2022 Gordon Research Conference: Membranes, Materials and
Processes. Convergence in Membrane Research Across Disciplines and Scales (August 2022;
Colby Sawyer College, New Hampshire). Session: Rational Design of Membrane Materials

e “Separation of Kr/Xe mixtures over Molecular Sieve Membranes”. Plenary session. AIChE,
Pittsburgh, PA. October 2018.

e “Zeolite membranes for carbon dioxide capture: Scaling up challenges”. Plenary talk. UMSNH,
Mexico, October 2018.

e “Microporous crystalline membranes for Ki/Xe separation”, Princeton University. Chemical &
Biological Engineering Department. November 2017.

e “Porous membranes for Kr/Xe separation”, invited presentation at ACS, Philadelphia, PA, August
2016.

e “Zeolite vs MOF membranes: which is best”? invited presentation at AIChE, San Francisco, CA
November 2013.

e “Novel membranes for efficient CO, separation” invited presentation at 22" National NSF
EPSCoR Conference. Coeur d’Alene, Idaho, October 27, 2011 (only 3 NSF CAREER awardees
were invited to present).

e “SAPO-34 and ZIF-8 membranes for carbon dioxide separation” invited presentation in the
Chemical & Biomolecular Engineering Department at Ohio University (Graduate Seminar Series).
Athens, OH. May 11, 2010.



e “Zeolite and metal organic framework membranes for carbon dioxide purification” invited
presentation in the Chemistry Department at Lehigh University (Graduate Seminar Series).
Bethlehem, PA. April 14, 2010.

e “Molecular Design of Ordered Porous Materials for Functional Applications in Catalysis and Gas
Separations” invited presentation in the Chemical Engineering Department at UMSNH-Mexico
(Graduate Seminar Series), Morelia, Mexico. July 16, 2009.

e “Improved SAPO-34 Membranes for carbon dioxide purification” invited presentation in the
Chemical & Materials Engineering Department at University of Cincinnati (Graduate Seminar
Series). Cincinnati, OH. March 5, 2009.

e “Molecular engineered zeolite membranes for light gas separations”. Chemical Engineering
Department. ITESM, Monterrey, NL, Mexico, October 2006.

e “Periodic ordered meso and macroporous oxides for nanotechnological applications”. Chemical
Engineering Department. University of Ottawa. Ottawa, Canada, July 2006.

e “Photocatalytic degradation of methylene blue on nanocrystalline mesoporous anatase thin films”.
Materials Research Institute. U.N.A.M. Morelia, Mexico, December 2005.

e “Functional applications of ordered periodic nanoporous inorganic oxides on different length
scales”. Mexican, Petroleum Institute (IMP). Mexico City, May 2004,

e  “Hierarchical design of porous mixed metal oxides for selective oxidation of lower alkanes”.
Chemical Engineering Department. Princeton University. Princeton, NJ. March 2003.

Teaching

» Chemical Engineering Separations (undergraduate level)
» Advanced Reactor Design and Kinetics (core course graduate level)
» Materials Science & Engineering (undergraduate level)
» Advanced Porous Functional Materials (dual level)

» Principles of Fluid Dynamics (undergraduate level)

» Renewable Energy Systems (graduate level)

» Membrane Separation Technology (graduate level)

» Unit Operations Laboratory (undergraduate level)

» Mass Transfer (undergraduate level)

» Chemical Engineering Separations (undergraduate level)
+ Introduction to Research (graduate level)

Synergistic Activities

» Chairman of the Diversity, Inclusion and Access committee (2020). Department of Chemical &
Biological Engineering Department. Colorado School of Mines.

» Faculty Advisor for Society of Hispanic Professional Engineers (SHPE). In 2010, established and
initiated the SHPE Chapter at University of Louisville.

» Manuscript Referee for Science, PNAS, Journal of the American Chemical Society, Nature
Communications, Chemistry of Materials, Journal of Materials Chemistry, Journal of Membrane
Science, Journal of Physical Chemistry B, Catalysis Communications, ACS-Catalysis,
ChemCatChem, Industrial & Engineering Chemistry Research, Langmuir, European Journal of
Inorganic Chemistry, Materials Chemistry and Physics, Journal of Coordination Chemistry,
Dalton Transactions, Electrophoresis, Chemical Communications, Angewandte Chemie,
Microporous and Mesoporous Materials, Review ~5-6 papers/month

*  Session Chair 2018 ACS Fall National Meeting, Boston, MA, August 2018, “ENFL: Biomass to
Energy, Chemicals & Functional Materials session”.



* Session Chair 2014 ACS National meeting. Symposium entitled “Carbon Dioxide management:
Recent advances in carbon dioxide capture, conversion and utilization” San Francisco CA.

» Session Chair, 2010 North American Membrane Society Meeting, Washington D.C.  July 2010,
“Prefilters and Fiber-based Membranes session”

+ Editor of the book “Membranes for Gas Separations”. World Scientific Series in Membrane
Science and Technology; Biological and Biomimetic Applications, Energy and the Environment,
Volume 1, 376 pages. ISBN: 978-981-3207-70-7, 2017.

+ Editorial Board for the Journal of Materials.

» Editorial Board for the Journal of Chemical Technology & Biotechnology

+ Editorial Board for Membranes.

» Proposal reviewer for NSF (CBET, CAREER, GRFP), NEUP-DOE, BES-DOE, ACS-PRF.

» Development of the graduate course “Functional Nanoporous Materials”. University of Louisville,
Chemical Engineering Department. Spring 2010.

» External PhD advisor for the Project: “Nanocrystalline titania-alumina for the photo-oxidative
degradation of pollutants”. Materials Research Institute, University of Michoacan, Mexico. 2006-
2011.

Graduate Thesis Advisor

At U.M.S.N.H, Mexico:
e 3 M.S. students: Eugenia E. Macias (Graduated 2004), Azucena Lara (Graduated 2005), Lorena
Garcia (Graduated 2005).
At UofL:
e 3 graduated PhD students: Mingi Zhu (2013), Chinmay Deshmane (2011); Surendar Venna (2010).
e 4 graduated MS students: Zhenzhen Xie (2013), Carmen Miralda (2012), Joseph Bohrman (2012);
Amruta Katty (2009)
At Colorado School of Mines :
e 2 graduated MS students: Xuhui Feng (2016); Kirby Tate (2016)
e 4 graduated PhD students: Zhaowang Zong (2017); Ligiu Yang(2017); Ting Wu (2018); Jolie
Lucero (2019)
Currently: 4 PhD students: James Crawford ; Shurraya Denning; Quishi Wei, Keerthana Khrisnan.

Collaborators

Jennifer Wilcox (University of Pennsylvania)
Shiguang Li (Gas Technology Institute)

Miao Yu (Rensselaer Polytechnic Institute)
Nathaniel Rosi (University of Pittsburgh)

Stephanie Wettstein (Montana State University)
Praveen Thallapally (PNNL)

Maria Carreon (South Dakota School of Mines & Technology)
Richard Noble (University of Colorado)

Doug Gin (University of Colorado)

Brian Trewyn (Colorado School of Mines)

Alan Sellinger (Colorado School of Mines)

Svitlana Pylypenko (Colorado School of Mines)
Diego Gomez-Gualdron (Colorado School of Mines)
Carolyn Koh (Colorado School of Mines)

Colin Wolden (Colorado School of Mines)

Doug Way (Colorado School of Mines)
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