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Scientific Program (ALL times EST) 
 

9:30 – 9:35 Welcome Remarks and Meeting Logistics 

9:35 – 10:20 Xiaodong Zou (Stockholm University) 

 “Advanced electron crystallographic techniques for structure elucidation and 
discovery of novel zeolites” 

10:20 – 11:05 Silvia Bordiga (University of Turin) 

 “IR, Raman, UV-Visible and XAS spectroscopies used to give insight on 
zeolites used as catalysts.” 

11:05 – 12:00 Flash Talk Session I 

12:00 – 12:30 Break 

12:30 – 1:15 Sarika Goel (Honeywell UOP) 

 “New High-Performance Hydrocracking Catalyst Platform” 

1:15 – 2:00 Fateme Rezaei (Missouri University of Science & Technology) 

  “Development of Structured Zeolite Adsorbents and Assessment of their Gas 
Separation Performance” 

2:00 – 2:55 Flash Talk Session II 

2:55 – 3:00 Break 

3:00 – 3:45 Allen Burton (ExxonMobil Research and Engineering Company) 

 “Rigorous Examination of the Crystal Structures of the As-made Forms of 
ITQ-55:  What Might a Zeolite Look Like Near Nucleation?” 

3:45 – 4:30 David Hibbitts (University of Florida) 

 “Modeling competitions between transport and kinetics in zeolite-catalyzed 
reactions by combining DFT and KMC simulations.” 

4:30 – 4:45 Poster Winners and Closing Remarks 
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Flash Talk Session 1 : 11:05 AM - 12:00 PM EST 
 
 

Hayat Adawi 
Princeton University 

Toward decoupling reaction-diffusion-deactivation 
during aromatics upgrading  
on hierarchical zeolites 

Mustafa Çağlayan 
KAUST 

A New Look at Methane Dehydroaromatization 

Konstantin Khivantsev 
PNNL 

Uniform Pd(II), Pt(II), Ni(II) and Ir(I) d8 cations in 
zeolites reveal previously unknown chemistry and 
catalysis for C-H bond activation 

Surya Pratap S. Solanki 
University of Houston 

Reduction of Atomically Dispersed Palladium in Pd-
CHA: Passive NOx Adsorption and the Effect of 
Water    

Ching-Yu Wang 
University of Pennsylvania 

Synthesis of High-Surface Area Tungstated Zirconia 
by Atomic Layer Deposition on Mesoporous Silica 

Samuel C. Moore 
Princeton University 

Aqueous organic pollutant degradation kinetics using 
contrasting Fe-based metal-organic frameworks 
(MOFs)  

Jian Pan 
University of Delaware 

Comparative Investigation of Ga- and In-CHA in 
Ethane Dehydrogenation 
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Flash Talk Session 2 : 2:00-2:55 PM EST 
 
 

Konstantin Khivantsev 
PNNL 

On the nature of extra-framework aluminum species 
and improved catalytic properties in steamed zeolites 

Rachel A. Yang 
Princeton University 

Catalytic implications of pore environment in Fe-
based metal-organic frameworks 

Isaac O. Ogabiela 
University of Massachusetts at Amherst 

Role of Porosity of Solid Acid Catalysts in 
Controlling Selectivity in Liquid Phase Cross-Aldol 
Reactions 

Mark R. LaFollette 
University of Delaware 

Olefin Methylation Reactions over Iron Zeolites: 
Increasing Reaction Rates and Shifting the 
Selectivity 

Hansel A. Montalvo Castro 
University of Florida 

Investigating the Formation of Aromatic Compounds 
during Methanol-to-Olefins in MFI Framework 
Zeolites 

Konstantin Khivantsev 
PNNL 

Formation of HCO+ ion by protonation of carbon 
monoxide in zeolites: the origin of catalytic activity 
in methanol carbonylation 

Michael R. Smith 
Princeton University 

Demonstrating an Experimental Framework for 
Investigating CO2 Reduction  
on MOF-derived Electrocatalysts 
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Advanced electron crystallographic techniques for structure elucidation  

and discovery of novel zeolites 
 

Xiaodong Zou 

Stockholm University 

 

  Most zeolites are synthesised in polycrystalline and multiphasic forms, which makes their 

phase analysis and structure determination by X-ray diffraction difficult. Electron crystallography 

has a unique advantage for studying such materials. During the past decade, several important 

developments have been achieved in electron crystallography, which made large impacts in the 

structure elucidation and discovery of zeolites.  

  Here I will present the latest development of 3D electron diffraction techniques, especially 

the fast and high-throughput data collection by continuous rotation electron diffraction (cRED). 

Today a complete cRED data can be collected in a few minutes or less, which allows high quality 

atomic resolution data to be collected on electron beam-sensitive materials such as zeolites and 

metal-organic frameworks (MOFs). I will show that the structure determination by cRED is as 

feasible and accurate as that by single crystal X-ray diffraction.  

  To further speed up and automate data collection, we have developed serial electron 

diffraction (SerialED), which can automatically screen > 3500 particles/hour. This provides new 

possibilities for studying very beam sensitive crystals. We also combined data collection by 

SerialED with cRED and developed SerialRED to perform fully automated data collection and 

data analysis for 3D electron diffraction. The large number of particles makes it possible for phase 

analysis, and for detection of minor impurity phases that may not be detectable even by X-ray 

diffraction. I will show their impacts in structure determination and phase analysis of multiphasic 

samples. 

 The rapid development of new electron diffraction techniques offers fast and accurate structure 

determination of nanoporous materials. We expect that the SerialRED in combination with 

hierarchical cluster analysis will make 3D ED a promising technique for high throughput phase 

analysis and ab initio structure determination.   
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Bio sketch 

Xiaodong Zou is a full professor and deputy head of the Department of Materials and 

Environmental Chemistry, Stockholm University. She received her B.Sc. in physics at Peking 

University in 1984, M. Sc. in metal physics at Beijing University of Science and Technology 1986 

and Ph.D. in structural chemistry at Stockholm University in 1995. After a one-year postdoc at 

Lund University in Sweden, she joined the faculty at Stockholm University in 1996 and became 

professor in 2005.  

Prof. Zou’s research interests have been developments of electron crystallographic methods and 

design of novel porous materials. She has made key contributions in establishing electron 

crystallography as an important technique for accurate atomic structure determination of unknown 

3D crystals. Recent breakthroughs in electron crystallography has revolutionized the structural 

analysis of new materials. Her group has demonstrated the power of electron crystallography in 

studying complex structures including zeolites, metal-organic frameworks, pharmaceutics and 

proteins. She has also made important contributions in design, synthesis and applications of novel 

porous materials. She was the founder and director of Berzelii Center EXSELENT on Porous 

Materials. She has co-authored > 325 peer-reviewed publications and given more than 200 invited 

talks.     

Porf. Zou has received several prestigious awards given by the Royal Swedish Academy of 

Sciences. She is also a distinguished professor of the Swedish Research Council and a Wallenberg 

Scholar. She is an elected member of the Royal Swedish Academy of Sciences (KVA), elected 

member of the Royal Swedish Academy of Engineering Sciences (IVA), Fellow of the Royal 

Chemical Society (FRCS), council member of the International Zeolite Association, and the 

member of Nobel Committee in Chemistry.    
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IR, Raman, UV-Visible and XAS spectroscopies used to give insight  

on zeolites used as catalysts 
 

Silvia Bordiga  

University of Turin 

 

Bio sketch 

Silvia Bordiga is a full Professor in Physical Chemistry at the Department of Chemistry, Torino 

University. In the period 2012-2020, she was adjunct Professor (Prof. II) at the Department of 

Chemistry, University of Oslo. Her research has applied spectroscopic methods to achieve a 

detailed understanding of the physicochemical nature heterogeneous catalysts and adsorbents such 

as titanosilicates, Fe-zeolites, acid zeolites, Cu-exchanged zeolites, and porous metalorganic 

frameworks (MOFs). She has developed a versatile experimental platform based on the combined 

use of laboratory spectroscopies and advanced techniques available at the synchrotron beamlines 

in a controlled atmosphere. The commune denominator of her interests is the broad concept of 

sustainability, strongly interconnected with the energy efficiency and of the integration of 

resources (possibly renewable) to allow a sustainable growth of our society. Her research activities 

are characterized by extensive industry collaborations with Italian and international collaborators. 

She has supervised 13 PhD candidates to completing their degrees and published more than 450 

papers. 
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New High-Performance Hydrocracking Catalyst Platform 
 

Sarika Goel 

Honeywell UOP 

Des Plaines, IL 60016 

 

Abstract 

Honeywell UOP has a rich history of innovation in hydrocracking catalyst development 

and we have consistently renewed our portfolio by introducing new hydrocracking catalysts with 

improved performance.  Recently, using fundamental science and state-of-the-art characterization 

techniques, we have developed a family of hydrocracking catalysts which has superior 

performance over our existing catalyst portfolio.  These catalysts were developed on a newly 

improved commercial base tailored with desirable pore structure.  The metals system was also 

optimized to achieve optimum interactions between the active metals and the catalyst support.  In 

the presentation, details of the development of this new catalyst platform along with advanced 

characterization results and catalytic performance will be discussed. 
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Bio sketch 

Sarika Goel is currently Senior R&D Scientist at Honeywell UOP in the Hydroprocessing and 

Renewables group where she is leading the hydrocracking catalysts development. Prior to this role, 

she worked in Exploratory Research Group at UOP, responsible for developing breakthrough 

technologies in Petrochemicals and Refining. Sarika received her Bachelor of Technology degree 

in Chemical Engineering from the Indian Institute of Technology-Delhi in India in 2009 and her 

PhD in Chemical Engineering from the University of California at Berkeley in 2015 under the 

guidance of Prof. Enrique Iglesia. She was awarded the AIChE 35 under 35 award in 2020, IPMI 

Metalor Technologies Graduate Student Award by International Precious Metals Institute 

(sponsored by Metalor Technologies) for outstanding work in precious metal research in 2014 and 

Heinz Heinemann Award for Excellent Graduate Research in Catalysis in 2014. 
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Rigorous Examination of the Crystal Structures of the As-made Forms of 

ITQ-55:  What Might a Zeolite Look Like Near Nucleation? 
 

Allen Burton, Trong Pham, Eugene Terefenko, Hao Wang, Mobae Afeworki 

ExxonMobil Research and Engineering Company  

Clinton, NJ, USA  

 

Abstract 

We have used a combination of 29Si NMR and high-resolution synchrotron powder x-ray 

diffraction to examine the structure of the as-made forms of zeolite ITQ-55 prepared both from 

hydroxide media (OH-ITQ-55) and from fluoride media (F-ITQ-55).  Our presentation will review 

the unusual behavior of this zeolite with respect to calcination.  Each as-made material has 

interrupted bonds at a specific crystallographic tetrahedral (T) site (Si3-O-Si3) that are broken to 

create a siloxy/silanol pair Si3-OH•••- O-Si3.  Upon calcination these siloxy/silanol pairs anneal to 

form Si3-O-Si3 bonds and the unit cell volume shrinks by about 8%. 

In addition to the interrupted Si3-O-Si3 bonds of the as-made structure, OH-ITQ-55 has a 

high concentration of vacancies at other crystallographic T sites that cannot anneal upon 

calcination.  These vacancies provide siloxy/silanol nests that compensate half of the charge of the 

occluded SDA cations.  The vacancies are concentrated near the Si6 site, whose O atoms are 

closest to the other N atom of the SDA dication.  In contrast, F-ITQ-55 has a low level of vacancies 

because negative charge is provided by the occluded fluoride that is bonded to the framework at 

the Si6 site to create a pentacoordinated silicon.   Because the vacancies of the OH-ITQ-55 do not 

allow the structure to anneal, upon calcination the powder diffraction pattern of the material is 

broadened from a of loss of structure integrity (i.e., partial amorphitization) or from likely disorder 

due to random condensation of a portion of the silanols that exist within each nest.  Each vacancy 

site is created by the removal of two adjacent T sites to create a nest composed of 1 siloxy and 5 

silanol species.  This contrasts with the normally anticipated case in which a single T atom is 

removed to create a nest of 1 siloxy and 3 silanol groups.  Although the T sites are removed as 

adjacent pairs, we find that the fractional occupancy of the O atoms between those T sites (the O 

in the T-O-T linkage) refines to full occupancy.  We discuss the implications of this result.   
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Bio sketch 

Allen Burton received his Ph.D. from the University of Delaware (1995-2000) where he worked  

with Professor Raul Lobo. He did a short post-doc at Cal Tech with Professor Mark Davis and  

then worked at Chevron in Richmond, CA for 8 years. Since December 2009 he worked at  

ExxonMobil in Clinton, NJ. He is an inventor/co-inventor on at least 50 patents or pending patent 

applications relating to zeolite synthesis, zeolite modification, or zeolite applications.  
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Development of Structured Zeolite Adsorbents and Assessment of their Gas 

Separation Performance 
 

Fateme Rezaei 

Missouri University of Science & Technology 

 

Abstract 

  Additive manufacturing, also known as 3D printing, has emerged as an invaluable platform 

for shape engineering porous solids and fabricating scalable configurations for use in a wide 

variety of separation and reaction applications. However, formulating porous materials into self-

standing configurations can dramatically affect their performance and consequently the efficiency 

of the process wherein they operate. Over the past few years, we have successfully developed new 

approaches such as direct ink printing, secondary growth seeding, polymer phase separation, or 

binderless printing, to shape engineer zeolite materials and reported proof-of-concept 

demonstration of their gas separation performance. In particular, we have systematically assessed 

the interplay between scaffolds printing conditions such as ink composition and rheological 

properties, and printed pieces properties such as porosity, cell density, and mass transfer 

characteristics. We also investigated how such relationships impact separation performance of the 

printed zeolite adsorbents from the perspectives of both equilibrium and dynamic adsorption 

behavior. Our results provide a fresh insight on formulation-structure-property relationships in 3D-

printed zeolite structures and their performance in gas separation processes.   
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Bio sketch 

Dr. Rezaei is an Associate Professor of Chemical and Biochemical Engineering at Missouri S&T. 

She obtained her PhD degrees in Chemical Engineering from Monash University in Australia and 

LTU in Sweden in 2011. She worked as a postdoctoral fellow at Georgia Tech before she joined 

Missouri S&T in 2014. Her research focus broadly lies at the interface of chemical, materials 

science and environmental engineering, and the overall goal of her research group is development 

of advanced materials and processes for clean energy and environment. She is the author of over 

100 peer-reviewed journal articles and has received several awards including 2021 ACS Women 

Chemists Committee (WCC) Rising Star Award; 2020 UM System president’s Award for Career 

Excellence-Early Career; 2018 Energy & Fuels Award for Excellence in Publication; and 2018 

Missouri S&T Faculty Research Award. She is the Associate Editor of ACS Energy & Fuels 

journal and editorial member of Journal of CO2 Utilization and Frontiers in Energy Research.  
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Modeling competitions between transport and kinetics in zeolite-catalyzed 

reactions by combining DFT and KMC simulations 

 

David Hibbitts 

University of Florida 

 

Abstract 

Proton-form zeolites, such as MFI, are attractive catalysts in industry because their pores 

can catalyze many reactions relevant to the production of chemicals and fuel. Zeolites confine 

catalytic reactions and accelerate them through solvation; however, these rigid containers create 

large mass transport restrictions that can alter reaction rates, selectivities, and catalyst stabilities. 

Indeed, many zeolite-catalyzed reactions rapidly deactivate through the formation of large pore- 

and site-blocking species, such as polyaromatics, formed by undesired acid-catalyzed C–C 

coupling reactions. 

Here, we combine density functional theory (DFT) calculations with kinetic Monte Carlo 

(KMC) simulations to model the formation, diffusion, and isomerization of aromatic species in the 

MFI framework zeolite in calculations relevant to toluene disproportionation, methylation, and 

methanol-to-olefins (MTO) processes. DFT is used to calculate free energies of activation and 

reaction for Brønsted acid catalyzed reactions within MFI intersections and activation energies for 

site-hopping diffusions of aromatics between neighboring intersections via the straight and 

sinusoidal channels. The large reaction network consisting of all intracrystalline elementary steps 

are incorporated into a zeolite-specific kinetic Monte Carlo (KMC) simulations that can model 

reactions over long time (days) and length (micron) scales. 
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Bio sketch 

David Hibbitts is the Rising Star Moreno Associate Professor in the Department of Chemical 

Engineering at the University of Florida. His research interests include the determination of 

reaction mechanisms and structure-function relationships for the conversion of biomass- and 

fossil-derived feedstocks into fuels and chemicals through heterogeneous catalysts. His research 

group combines experimental kinetic and isotopic studies on well-defined catalysts with state-of-

the-art computational catalysis techniques including density functional theory, kinetic Monte 

Carlo simulations, and machine learning algorithms. He has received the ACS PRF New Doctoral 

Investigator and NSF CAREER awards. 
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