Fuels and Petrochemicals
Division

Held at the 2023 AIChE Annual Meeting

Orlando, Florida, USA
5-10 November 2023

ISBN: 978-1-7138-9306-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2023) by AIChE
All rights reserved.

Printed with permission by Curran Associates, Inc. (2024)

For permission requests, please contact AIChE
at the address below.

AIChE
120 Wall Street, FL 23
New York, NY 10005-4020

Phone: (800) 242-4363
Fax:  (203) 775-5177

www.aiche.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

ADVANCES IN BIOFUELS PRODUCTION AND ALTERNATIVE FUELS1

111a Scaling Up Sustainable Petrochemicals ............cccviiiiiiiiiiiii

Hsiang Yee Hoekstra

111b Advancements in Biochemical Conversion of Different Lignocellulosic Feedstocks for

Bioethanol Production: A Pilot Scale APProach ...........ccocviiiiiiiiiiiin e

Narendra Naik Deshavath, Vijay Singh

111c Novel Ni-Siral Catalysts for the Production of Alkenes and Cyclo-Alkanes Via Ethylene

L@ Ted300 1S w221 510 o F TP PP PRR TSP

Kristinoba Olotu, Fernando Resende

111d Towards Developing a Pathway for Efficient Conversion of Syngas-Derived Olefins to

Sustainable Aviation Fuel in High Yield and SelectiVity .........cccccooiiiiiiiiiniiici e

Anthony Giduthuri, Udishnu Sanyal, Mond F. Guo, Birgitte Ahring, Karthikeyan Ramasamy

111e Hydrothermal Liquefaction of the Brown Macroalgae Saccharina Latissima for the Production

L3 230} 11 T=] PO OO OPRPRRRRRN

Mayokun Oke, Fernando Resende

111f Separation of Torrefaction Bio-Oils USINg AMMONIA .......cccveiiiriiiiriiiiinieice s

Samuel Drummond, Thossaporn Onsree, Alexis Allegro, Jochen Lauterbach

111g Bio-Jet and Bio-Kerosene Production from Ozonolysis of High Oleic Oil...........ccooviviiiiiincnininiene

Junli Liu, Nathan S. Mosier, Elena Robles Molina, Xueli Chen, Gozdem Kilaz, Louis Edwards
Caceres Martinez

111h Electrocatalytic Conversion of Phenol to CycloheXane.............ccocvviviiiniiiiiiiiiiee

Jeffrey Page, Amol Pophali, Tae Jin Kim, Stoyan Bliznakov, Julia A. Valla

111i Assessing the Long-Term Stability and Degradation of a Marine Advanced Biofuel Blend................

Patritsia M. Stathatou

ADVANCES IN PETROLEUM PRODUCTION AND REFINING

252a Introduction to the Future of Petroleum INdUstry ..o

M. R. Riazi, Vladimir Mahalec

252b Measurement of Calcite Solubility at Temperatures to 573K and Pressures to 68 Mpa...........ccce.....

Hseen O. Baled, James Fazio, Ward A. Burgess, Isaac Gamwo

252c¢ Providing Guidelines for Thermal Removal of Paraffin Deposits from Production Lines..................

Elijah Bell, Gabriel Santos, Nagu Daraboina, Cem Sarica

252d Automated in-Line Optical Trace Level Detection of Expanded Palette of Advanced Tracers...........

Sehoon Chang, Gawain Thomas, Wei Wang

252e Nanotags for Improved Cutting Depth Correlation ..........ccoccecvvvieiiiiiiiiiic e

S. Sherry Zhu, Marta Antoniv, Gawain Thomas, Martin Poitzsch, Hyung Kwak



252f A Rapid Microwave-Assisted Bottle Test Method to Determine the Crude Emulsion Stability ................ 20
Prasad Pawar, Clayton Jeffryes

252g Integration of Matrix Encoding in Transformer Model for Reaction Pathway Prediction in Oil
RETINING PTOCESS ...ttt bbb bbb e e bt bbbt e s e e e n e n e anenre e 21
Qiong Pan, Jie Li

252h Hydroxybetaine Zwitterionic Surfactants for Enhanced Oil Recovery: Compatibility with
Acrylamide-based Copolymers and Rheological Properties ...........cccceviiiniiiiiiiiii e 23
Muhammad Shahzad Kamal, Afeez Gbadamosi, Shirish Patil, Syed Hussain

2521 Interfacial Behavior of Anionic Surfactant, Biopolymer and Hydrophilic Nanoparticles with

Heavy Crude Oil for Enhanced Oil Recovery Applications in Sandstone Reservoirs..........cc.ccoevevverenerenennnn 24
Rahul Saha

DEVELOPMENTS IN ALTERNATIVE FUELS AND ENABLING TECHNOLOGIES

343a Decarbonization of Long-Haul Trucking: LOHC POWETtrains .........c.cvvvrviiiiiiiiiiin i 26
Sayandeep Biswas, Kariana Moreno-Sader, Rob Jones, William Green

343b Solid-State Hydrolysis of Sodium Borohydride and Sodium Metaborate Hydrate ..........cccccoevvievriiennnnne 28
Geo Jong Kim, Savannah G. Hunt, Allison Millspaugh, Byung Uk Kim, Sang Bum Kim, Hyun-
Tae Hwang

343c End-Use of Hydrogen in Decarbonizing Buildings and Industrial Manufacturing...........cccoceevvievvivenneenn 29

Praveen Cheekatamarla

343d Hydroprocessing of Biomass-Derived Thermal Deoxygenation Oil for Producing Renewable
LA 2 1< O TSP P U P PRTURUPROTN 30
Sampath Karunarathne, Sampath Gunukula, Hemant P. Pendse, Clayton Wheeler

343e Advancing the State of Hydrogen Systems Quantitative Risk Assessment: Design and
Requirements of a Hydrogen Component Reliability Database (HyCReD).........ccccceviiiiiiiniiiicccc e 31
Ahmad Al-Douri, Katrina Groth, Kevin Hartmann, Genevieve Saur, William Buttner

343f Ring-Opening of Thermal Deoxygenation (TDO) Oil over Supported Metal Catalysts to
Improve Diesel ENGINe PrOPEITIES ......c.ccviiiiiiiiiiiiieie it 34
Oluwaseun Salami, Matthew Kline, Sampath Karunarathne, Clayton Wheeler

343g NOx-to-Ammonia for Circular Ammonia-Fueled Container Ships..........cccceiirinininineiicee e 35
Margarita Charalambous, Alexander Schoch, Gonzalo Guillén-Gosdlbez

343h Aspen Plus Simulation for Syngas Conversion with High Pressure Plasma ............ccccocviiiiiiiiiiiiinene 38
Dylan Broussard, Varshith Vijayan, Ramalingam Subramaniam

343i Gaseous Fuels Derived from Landfill-bound Waste- MSW and Plastics- for a Stationary
Power Generation Engine: A Performance and Emissions ANalysis .........c.ccovureiieiininineninesieenese e 39
Lauren Creadore, Marco J. Castaldi

343j Influence of CO, Concentrations on Chlorella Kessleri Cultivation, Growth, and CO, Fixation .............. 43
Shaikh Razzak



DEVELOPMENTS IN ELECTROCHEMICAL REACTORS, FUEL CELLS, AND
ELECTROLYZERS1

369b Effect of Gas Composition on Co-Electrolysis Performance of Solid Oxide Electrolyzer Cells............... 44
Masashi Kishimoto, Riki Nakamura, Hiroshi Iwai

369c Advances in High Temperature Electrolysis for Sustainable Hydrogen Production: Insights
from Idaho National Laboratory's Renewable Energy Research Portfolio.........c.cccccoviniiiiiiniiiiiiincs 47
Joshua Gomez

369d Development of a New Packed-Bed Type Electrolyzer for the Production of CO or Syn-Gas
through Electrochemical CO; Reduction ReaCtiON. ........cccviiviiiiiiiiieieinese e 48
Donggu Han, Ung Lee

369¢ Assessing and Improving Electrode Structures for Scalable CO, Reduction Using in Operando
electroCheMiCal TECHMIGUES ... ...veeiteeieiie ittt b e bt e st e b e e sb e e sbeenbe e e e enneaneenne e e 49
Tim Van Cleve, Prantik Saha, Danielle Henckel, Leiming Hu, K. C. Neyerlin

DEVELOPMENTS IN SHALE GAS AND NATURAL GAS

449a Introduction to Natural Gas Production and ProCessing ..........cccoveiiriirieinieniieeneeie e 50
M. R. Riazi

449b Gas Hydrate Based Solidified Natural Gas (SNG) Technology Incorporating Dual-Function
Promoters for Enhanced Commercialization Potential.............ccooeiiiiiiiiiiiiiiiie e 51
Gaurav Bhattacharjee, Ye Zhang, Praveen Linga

449c¢ Pore-Scale Methane Hydrate Depressurization in Confined Pores for Efficient Methane
RECOVETY ..ottt 52
Qian Ouyang, Jyoti Shanker Pandey, Nicolas Von Solms

449d Determination of Local Crystal Orientation of Methane Hydrates in Tailored Confined Media
Using Polarized Raman SPECIIOSCOPY ... .uuuverrririerieeiieeiieiit st sieesree st ettt steesteesreanesnesneesneesne e neennessnennnens 53
Mrityunjay Sharma, Wiwin Febrianto, Yuan Yang, Carolyn Koh, Ryan Hartman

449e Commercial Applications of Petroleum Data Analytics Using Shale Oil and Gas Data Sets

FTOM PErmian OPETAOT.........oiuiiiiieiiiieie ittt bttt ne bbbttt e et bbbt et e be e s e e e e nenreen e e 54
Vyacheslav Romanov, Guoxiang Liu, Shahab D. Mohaghegh, Xiongjun Wu, Derek M. Vikara,
Kolawole Bello

449f Tuning Activity and Selectivity in the Partial Oxidation of Methane over Iridium and

Ruthenium Mixed Oxides Supported on Titanium Dioxide Nanoparticles ........c.ccoevvrvrrrrieniieenieenreeseeneeenns 55
Helena Hagelin Weaver, Li-Yin Hsiao

RECENT DEVELOPMENTS IN FUEL PROCESSING FOR HYDROGEN PRODUCTION I

551a Heavy Oil Reforming in a Dual Circulating Fluidized Bed Reactor ...........ccccccviniiiiiiniiiciiine, 56
Girish Srinivas, Steve Schwab

551b Fast Start-up, Fuel Flexible Cpox Reformer for Efficient Syngas Generation from Sustainable
ST L1 10T <SS 59
Hani Hawa, Subir Roychoudhury, Saurabh A. Vilekar, Christian Junaedi, John Hong



551c Maximizing Conversion and Coking Stability for Hydrogen Production Via Dry Reforming of
Methane over @ Ni/ZeEO0IE CatalySt........uuiviriiiieiieiieie et s re e bt sre e e sne e sne e reenesnnenrne s 60
Janet Baffoe, Xuan Pham, Corey Leclerc

551d High Conversion of Two Major Greenhouse Gases to Syngas through Dry Reforming
Reaction over Efficient Nickel-Hydroxyapatite Catalyst .........c.ccuroverieriniriiiniiieiesrese e 61
Hanaa Hassini, Esma Ines Achouri

551e Dry Reforming of Methane over Ni Catalysts on High Oxygen Ion Conductivity Supports .................... 62
Xuan Pham, Janet Baffoe, Corey Leclerc

551f Syngas Production from Methane Steam Reforming over Nickel Supported Hydroxyapatite
L2 £ TP P PP SRS P PP 63
Sabrina Bahia Karakache, Esma Ines Achouri, Nicolas Abatzoglou

551g Crude Methanol from Alternative Energy Source As Low-Cost, Low-Carbon Hydrogen

(OF:15 5 (= STTTT T OO RRTPP 64
Hsiang-Sheng Chen, Kritika Sharma, Vijay Ramani, Nazim Muradov, Paul Yelvington, Edwin
Yik

551h Energy-Saving Electrochemical Hydrogen Production Coupled with Value-Added Isobutanol
Oxidation to ISODULYTIC ACIA ....iviiuiiiiiiiie i e 66
Ruiqi Du, Siqi Zhao, Kaizheng Zhang, Shuairen Qian, Yi Cheng

INTEGRATED BIOREFINERIES: TECHNOLOGIES AND TEA/LCA 1

507a TEA and LCA of Renewable Natural Gas: Upgrading Biogas from Anaerobic Co-Digestion of
Prairie Grass with Hydroxycinnamic Co-Products.............ccoviiiiiiiiiiiiisisecee e 67
Katherine Wild, Mark Mba Wright, Lisa Schulte

507b Low-Dimensional Techno-Economic Cost Model for Expedited Hydrothermal Liquefaction

) o TOToR Tl A TZ: Y LT 15 (o) 4 ROUU PR 68
Muntasir Shahabuddin, Eduardo Italiani, Andrew R Teixeira, Nikolaos Kazantzis, Michael T.
Timko

507c¢ Catalytic Hydrodeoxygenation of Hydrothermal Liquefaction (HTL) Derived Bio-Oil from
Corn Stover for Sustainable AvIation FUECIS..........c.oiiiiiiiiii et sae e 70
Zoe Fickbohm, Bharathkiran Maddipudi, Rajesh Shende, Khang Huynh

507d TEA/LCA of Integrated Processing of Corn Stover for Fuels and High Value Products.............cccceeneee. 71
Bharathkiran Maddipudi, Khang Huynh, Vinod Amar, Katelyn Shell, Anuj Thakkar, Anuradha
Shende, John E. Aston, Sandeep Kumar, Ram Gupta, Rajesh Shende

507e¢ Integration of Biomass Conversion and Solar Hydrogen Generation Technologies to Produce

RS 1Ty 1 o) (0 S 1<) TSP 72
Rahul Bhosale, Sayma Akhter, Gopalakrishnan Kumar

POSTER SESSION: FUELS AND PETROCHEMICALS DIVISION

83a Evolving Robust and Interpretable Enzymes for the Bioethanol Industry............c.ccoovvviiiiiicncnincneie, 84
Anni Li, Yijie Sheng, Minghui Wang, Xiujuan Li, He Huang

83b In-house Developed Resilient and Sustainable Material for Enhanced Oil Recovery...........ccoooviniininenne. 87
Syed Muhammad Shakil Hussain, Muhammad Shahzad Kamal, Afeez Gbadamosi, Shirish
Patil, Dhafer Al-Shehri



83c Assessing the Technical Feasibility of Steam Hydrogasification of Agriculture-Derived Wastes

for Renewable Fuel Production in the Leading Agriculture Region...........ccooveiieiiniiniinie s 88
Zhongzhe Liu, Chan Seung Park, Partho Roy, Xin Fan, Marco Ceja, Rosely Ayala, Robert
Lozano, Serina Ishida

83d Multiphase Particle in Cell Simulation Study of Ammonia Co-Combustion in a Circulating

FIUidiZed Bed COmMDBUSIOT ... ueitieiieeiieeiesieesieeste et et esiesseesteestee e e steeaeaseesseesaeesteenteesbeassesseesbeeseeeseeenseaneesneenseenes 89
Jester Lih Jie Ling, Han Saem Park, Ha Eun Lee, Seung Seok Oh, Hyun Jun Park, Sang Mun
Jeong, See Hoon Lee

83e Hydrogen Production By Oxidation of Aluminum Nanopowder in Water Under the Action of

LaSET PUISES ...t 90
Yaroslav Kraft, Boris Aduev, Denis Nurmukhametov, Gennadiy Belokurov, Natalia Nelubina,
Zinfer Ismagilov

83f Performance Targets for Oxidative Coupling of Methane from Techno-Economic Profiling...................... 95

Faisal Ashour, Mamoun Al-Rawashdeh, Patrick Linke

PROPERTIES AND PHASE EQUILIBRIA FOR FUELS AND PETROCHEMICALS

529a Creating a Ternary Phase Diagram for Pyrene and Its Oligomers: The Effect of Oligomeric
Composition on Liquid Crystalline Phase Behavior...........ccocviiiiiiiiiiiiiiecee e 96
Jefferson Giles I, Mark C. Thies

529c¢ Development of a Robust Thermodynamic Model to Predict the Onset Crystallization
Temperature of Fatty Acid Methyl ESterS(FAMES).......ccouiiiiiiiiiiieiie e 97
Junli Liu, Bernard Tao

529d Predictive Parametrization of PC-SAFT EoS By Neural Network Ensembles Based on
MOLECUIAT FINZEIPTINES ...ttt r bbb ne e r et eb e e e e e nn e renreane s 98
Jonas Habicht, Christoph Brandenbusch, Gabriele Sadowski

529e Heat Capacity of Saturated and Compressed Liquid Dimethyl Ether at Temperatures from
(132 to 345) K and at Pressures to 35 Mpa: Measurements and Derived Equation of State .............cccccevvennene 99
Joseph Magee, Jiangtao Wu

UNCONVENTIONAL OIL AND NATURAL GAS: SCIENCE AND TECHNOLOGY
ADVANCEMENT

582a Competitive Adsorption and Displacement Behavior of CO,/CH,4 Binary Mixture in Shale
Matrix with Heterogeneous SUITACES ..........cociiiiiiiiiiiii e 100
Jingyue Sun, Cong Chen, Zhehui Jin, Weizhong Li

582c Integrating Public and Private Data for Modeling and Optimization of Shale Oil and Gas

(e To L Te 8 Te) o USROS 102
Vyacheslav Romanov, Derek M. Vikara, Kolawole Bello, Shahab D. Mohaghegh, Guoxiang
Liu, Luciane Cunha

VALUE-ADDED CHEMICALS FROM NATURAL GAS

591a Direct Conversion of Methane on Metal-Oxide and Oxide-Oxide Interfaces: Fundamental
Studies on the Production of Hydrogen and Methanol.............cccooiiiiiiiiiiiciec e 103
Jose Rodriguez



591b Rich CH4 Oxidation on Pt/Pd/Al,O3; Monolith: Performance, Multiplicity, and Spatial Effects............. 104
Jonathan Ratcliff, Michael Harold

591c¢ Aiding Catalysis with Additive Manufacturing: Fabrication and Optimization of Hierarchical

Membrane/Catalyst Systems for Oxidative Coupling of Methane ............c.covvvveiiiiiinineiinceeeee e 106
James Wortman, Valentina Omoze Igenegbai, Ali Hussain Motagamwala, Rawan Almallahi,
Suljo Linic

591d Chemical Looping for the Production of Value-Added Oxygenates from CO; and Natural Gas............ 107

Sherafghan Iftikhar, Luke Neal, Junchen Liu, Kyle Vogt-Lowell, Vasudev Haribal, Andrew
Tong, Fanxing Li

591e Supported Catalytically Active Liquid Metals Solutions (SCALMS) As Catalysts for Ethane
DENYATOZENALION ...ttt e e r et bR 108
Aime Laurent Twizerimana, Gia Monte, Aaditya Hari Bharanidharan, Kaylen Ocampo, Kyle
McGaughy, Mohammad S. Masnadi, Goetz Veser

591f Oxidative Ethane Dehydrogenation Under Thermal and Microwave Heating over Ga/ZSM-5,
Gapt/ZSM-5, and Microwave Synthesized Ga-ZSM-=5 .........cccriiiiiiiiiieieiiie e 110
Ashley Caiola, Brandon Robinson, Sean Brown, Xiaoyan Wang, Yuxin Wang, Jianli Hu

591g Portable Process Development for Methanol Synthesis from Stranded Methane .............ccocoeveiiiiiiinnnne 111
Hsiang-Sheng Chen, Nazim Muradov, Wendy Zhou, Paul Yelvington, Edwin Yik

591h Development of a Zero-Carbon Methane Dehydroaromatization Process Design .........c.coovvvvieiveniennenn, 113
Raid J. Hassiba, Mamoun Al-Rawashdeh, Patrick Linke

ADVANCES IN BIOFUELS PRODUCTION AND ALTERNATIVE FUELS IT

200d Renewable Blendstocks from Hazardous Industrial Wastes Via Hydrothermal Liquefaction.................. 114
Harisankar S, R. Vinu

200b Mechanical Preprocessing of Non-Recyclable Municipal Solid Wastes Towards Advanced

BiorefiNery FEEASTOCK .......oviiiiiiitieiii e n et 116
Nepu Saha, Jordan Klinger, Wencheng Jin, Neal Yancey, Md Tahmid Islam, Toufiq Reza,
Abdallah Ikbarieh, Sheng Dai, Megan Herrera

200c Process Simulation and Yield Optimization of Bio-Oil from Hydrothermal Liquefaction of
Macroalgae(Kelp) Using Mixtures of Model Compounds. ..........ccocveririiniiieeiieneeesee e 117
Micheal Asama, Fernando Resende, Aaditya Khanal

200a Renewable Liquefied Natural Gas As Marine Fuel: Process Simulation-Based Analysis of
Different Production Routes Including Energetic, Environmental and Economic Aspects............ccocvevvervennenne. 118
Elena Barbera, Andrea Mio, Michele Adinolfi, Maurizio Fermeglia, Alberto Bertucco

200f Catalytic Fast Hydropyrolysis of Beetle Killed Trees- Pine (pinus taeda), Ash(fraxinus) and
Redbay (persea borbonia) for the Production of Transportation Biofuel.............ccooveiiiiiiiicnicniceceen, 119
Oluwanisola Makinde, Fernando Resende

200g Engineering the Kinetics of Acid Hydrolysis of Corn COB to Glucose for BIO-Ethanol
PrOUCTION ..ttt bbbt e r et 120
Okechukwu Onyelucheya, Jude C Obijiaku, Chioma M Onyelucheya



DEVELOPMENTS IN ELECTROCHEMICAL REACTORS, FUEL CELLS, AND
ELECTROLYZERS II

417a Determination of the Cathode Degradation Mechanism in Hydroxide Exchange Membrane
FUCT CRllS...uiiiiiiiiiiicc s 121
Catherine M. Weiss, Brian P. Setzler, Yushan Yan

417b Dynamic Modeling and Control of a PEM Electrolyzer for Solar Photovoltaic Power
SINOOTRING ..t r e b b e b E e bRt b b e e e Rt Rt Rt nr e r e nre s 122
Yifan Wang, James Fenton, Paul Brooker

417c Phosphonic Acid Ionomers for Use As Free Radical Scavengers in Proton Exchange
Membrane FUEl CelIS ... 123
Alisa Chakraborty, Christopher Arges

417d Enhanced Power Management for Direct Methanol Fuel Cell/Battery Hybrid System By
Improved Cascade Control STIUCIUIE.........coiiiiiiiiiiii e 124
Zuhair Alyousef, Majed Aljeshi

417¢ Analysis of Mixed Potential at the Cathode of a Direct Methanol-Hydrogen Peroxide Fuel

Cell for ENhanced PerfOIIanCE. .........occvveiiiieei ittt e e ee ettt e e e s s e sttt e e e s s e s bbb e et s e essasabbaeteeessesssbbaeeseessssssrbeees 128
Kritika Sharma, Vijay Ramani

RECENT DEVELOPMENTS IN FUEL PROCESSING FOR HYDROGEN PRODUCTION II

570a Carbon Catalyzed Decarbonization of Natural Gas for Clean Hydrogen and Solid Carbon ................... 129
Randall Vander Wal, Mpila Nkiawete

570b Process Intensified Modular Production of Clean Hydrogen and Carbon Nanomaterials from

Natural Gas By Microwave Catalytic PYTOLYSIS........ccoiviiriiiiiiiiiiiseeee e 132
Changle Jiang, Jianli Hu, Sonit Balyan, Brandon Robinson, Juan A. Lopez-Ruiz, Yuan Jiang,
Robert A. Dagle, Sherafghan Iftikhar, Luke Neal, Fanxing Li, Wenyuan Li, Xingbo Liu,
George Skoptsov

570c Tuning Particle ALD Catalysts for Methane Pyrolysis..........ccciveiiiiiiiiiiiiicsicseeeese e 134
Jessica Hauck, Kent J. Warren, Boning Wang, Samantha Harshberger, Mija H. Hubler,
Andrew Broerman, Theodore Champ, Christopher Gump, Alan Weimer

570d Tailoring the Combustion Synthesis of Fe-Al-O Catalysts for Microwave-Assisted Production
of Hydrogen from FOSSil FUEIS........cccoiiiiiiiiiiiic e s 135
Zachary Chanoi, Laura A. Martinez Espinoza, Victoria Reyes, Evgeny Shafirovich

570e Microwave-Assisted Moving-Bed Gasifier Design for Solid Fuel Conversion...........c.ccooeverenininenncns 136
Xinwei Bai, Pranjali Muley

570f Modularization Chemical Looping System for Hydrogen Production from Carbonaceous Solid
Feedstock Along with CO2 Capture and Additional Heat RECOVETY .........cvviiiiiiiiiiiiiiiciccc 137
Rushikesh Joshi, Eric Falascino, Andrew Tong, Liang-Shih Fan

570g Methane Looping Reforming to Syngas: Optimal Process Conditions and Carrier Lifetime

G EIETy 1 0= 4L RPN 139
Alba Storione, Matteo Minelli, Mattia Boscherini, Elena Landi, Francesco Miccio, Ferruccio
Doghieri



570h Sustainability Analysis of Hydrogen Production Processes for Maritime Transportation. ...................... 141
Andrea Mio, Elena Barbera, Alessandro Massi Pavan, Alberto Bertucco, Maurizio Fermeglia

INTEGRATED BIOREFINERIES: TECHNOLOGIES AND TEA/LCAII

526b Preliminary Economic Assessment of Microalgae Via Hydrothermal Liquefaction with Co-
Production Of Protein CONCENIIAES ........uiiuiiiiiieiiestiestieieeiesriesteesteesteesteaeeaseeaseesseesseesseesseensesseesseesseesseessesnees 142
Yiling Xu, Yunhua Zhu, Peter Valdez, Lesley J. Snowden-Swan

526c¢ Sustainable Biolubricant Production from Lignin and Waste Cooking Oil ...........ccocvviviiiiiiiniiinnine, 143
Kyoko Hirayama, Elena Barbera, Randy Maglinao, Alberto Bertucco, Sandeep Kumar

526d A Process for Co-Conversion of Bio-Oil in Delayed Coker Unit As Viable Option for

AChIEVING NEt ZETO GOALS .....e.vivirieiiieiiee ettt bbb et n b bt e e e nnenn e 144
Satyen Kumar Das, Shivam Ashok Dixit, Pradeep P. R., Sarvesh Kumar, Madhusudan Sau, S.
S. V. Ramakumar

IN THE SPIRIT OF INNOVATION

Evolution and Development of Fluidized Catalytic Dehydrogenation (FCDh) Technology ............ccccovnvinnee 145
Matt Pretz

483b Ethylene Oxide Catalyst and Process Innovations: A Successful Journey Towards
Asustainable INAUSTIIAL PIOCESS .. .viiiiiiiiiiiiee it cee sttt st ste e st e e ta e et e e steeabe e s teeenbeeesbaeebeeans 146
Madan M. Bhasin

483c Imagine This a Tribute to Bipin Vora on His 80 Birthday ...........ccceceeivirirereriereinisisieeeseess e, 147
James Johnson

483d Strategies for Improved Thermal Stability and Facile Regeneration of Alkane
Dehydrogenation CatalySts.........uuuiieieriiiriiiirise et nr e ar et e e nn e er e 148
Abhaya Datye, Ryan Alcala, David P. Dean

483e Methanol-to-Olefins (MTO). Bipin Vora’s Key Role in the Development of the UOP/Hydro
MTO Process TEChNOIOZY .....cuveivieiiiiiiieie et en e r et nreenre s 149
Steinar Kvisle, James Johnson

Author Index





