
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-5696-2 

Waste Plastics 

Boston, Massachusetts, USA and Online 
7 - 11 November and 15 - 19 November 2021 

 

Topical Conference at the 2021 AIChE Annual Meeting 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2021) by AIChE 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2022) 

  

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 

 

Mechanistic Models of Polymer Degradation Chemistry ..................................................................................... 1 

Linda Broadbelt 

Tracking the Elementary Kinetics and Molecular Structures During Polyolefin Pyrolysis.................................. 2 

Ziwei Wang, Matthew Neurock, Isaac Mastalski, Nathan Sidhu, Paul Dauenhauer 

Micropyrolysis of Polyethylene and Polypropylene: The Effect of Reactor Temperature and Vapor 

Residence Time on Product Distribution Prior to Bioconversion......................................................................... 3 

Daniel Kulas, Ali Zolghadr, Emily Byrne, Stephen Techtmann, David Shonnard 

Lumped Product Kinetic Model of Plastics – Biomass Mixtures During Hydrothermal Liquefaction ................ 4 

Seshasayee Mahadevan Subramanya, Abbey J. Kollar, Joyce Meiyi Yin, Rachel Stofanak, 

Lucas Powers, Katherine Maloney, Phillip E. Savage 

Hydrothermal Process of the Ocean-Bound Plastic Waste into Value-Added Aromatic Chemicals .................... 6 

Taofeng Lu, Wan-Ting Chen 

Controlled Depolymerization and Upcycling of PVC .......................................................................................... 7 

Jason Bara, ALI Alshaikh, David McEachern, James W. Bridges, Kathryn E. O'Harra, Paul 

A. Rupar 

Selective Hydrogenolysis of Polyethylene and Polypropylene to Liquid Alkanes Over Tunable 

Ruthenium-Based Heterogeneous Catalysts ......................................................................................................... 8 

Julie Rorrer, Gregg T. Beckham, Yuriy Roman 

Effect of Chain Branching on the Hydrogenolysis of Heptane Isomers Over Metal Catalysts: 

Insights to Hydrogenolysis of Polyethylene. ........................................................................................................ 9 

Olajide Bamidele, Andreas Heyden 

Chemical Upcycling of Polyethylene Using Heterogeneous Alkane Cross-Metathesis ..................................... 10 

Doyoung Kim, Raul Lobo 

Selective Production of Gasoline Range Iso-Alkanes from Polyolefin Plastics ................................................. 12 

Changle Jiang, Yuxin Wang, Thang Luong, Brandon Robinson, Jianli Hu 

Bridging the Gap Between Model Alkanes and Polyethylene Waste Hydrocracking ........................................ 13 

Brandon Vance, Pavel Kots, Dionisios Vlachos 

Application of Automatic Fragment Modeling in Plastic Pyrolysis ................................................................... 14 

Yen-Ting Wang, Matthew Prendergast, William Green 

Catalytic Depolymerization of Waste Polyolefins by Induction Heating: Selective Alkane/Alkene 

Production .......................................................................................................................................................... 15 

Bernard Whajah, Natalia da Silva Moura, Justin Blanchard, Karleigh Gandar, Scott Wicker, 

James Dorman, Kerry M. Dooley 

Low-Temperature, Energy-Efficient Hydrocracking of Polyolefins to Fuels .................................................... 16 

Pavel Kots, Sibao Liu, Brandon Vance, Dionisios Vlachos 

Understanding Chemical Recycling of Step-Growth Polymers Using Kinetic Monte Carlo 

Approach ............................................................................................................................................................ 17 

Gorugantu SriBala, Ana R. C. Morais, Nicholas A. Rorrer, Bonnie L. Buss, Gregg T. 

Beckham, Robert D. Allen, Linda Broadbelt 



Targeting Fuel-Ranged Aromatics Through Co-Pyrolysis of Polystyrene and Polyethylene with H-

ZSM5 .................................................................................................................................................................. 18 

Thang Luong, Changle Jiang, Yuxin Wang, Jianli Hu 

Synergetic Effects of Co-Pyrolysis of Hdpe and Various Biomass Feedstocks by ZSM-5 and 

MCM-41/ZSM-5 Composites ............................................................................................................................ 19 

Jeffrey Page, Lei Yu, Azeem Farinmade, Oluwole Ajumobi, Vijay T. John, Julia A. Valla 

Eastman in the Circular Economy – How Life Cycle Assessment (LCA) Enables Commercial Scale 

Molecular Recycling .......................................................................................................................................... 21 

Teni Butler 

Creating a Pure Planet by Transforming Recycling ........................................................................................... 22 

Dustin Olson 

Computational Prediction of Polymer Solubilities and Its Application in Multilayer Plastic Film 

Recycling ............................................................................................................................................................ 23 

Panzheng Zhou, Kevin Sanchez-Rivera, George Huber, Reid Van Lehn 

Calibration of a CFD-DEM Fluidised Bed Simulation for Plastic Recycling Using Positron 

Emission Particle Tracking ................................................................................................................................. 24 

Dominik Werner 

Use of Waste Plastic in Asphalt Binder: Theoretically and Experimentally Justified Identification 

of Compatible Blends ......................................................................................................................................... 25 

Andrew Peters, Aniruddha Chowdhury, S.M. Rahat Rahman, Anwar Shafe, Roksana Hossain, 

Nazimuddin Wasiuddin 

Thiol-Functionalized Hyper-Cross-Linked Milk Protein Polymers for Mercury Removal ................................ 26 

Maryam Davaritouchaee, Ahmadreza Khosropour, Alireza Abbaspourrad 

Effect of Selective Impurities on Carbon Capture from Biogas Using Deep Eutectic Solvents ......................... 27 

Thomas Quaid, Toufiq Reza 

Design, Simulation, and Validation of 3-D Printed Hydrocyclones for Microbial Cell Concentration ............. 28 

Aiden Truettner, Elizabeth Hoekstra, Jacob Franz, Ravneet Kaur Kailey, Joshua Pearce, 

Rebecca Ong 

Switching Bioprocesses into Zero-Waste Virtual Power Plants by Flexible Operation of 

Electrochemical pH-Swing Extraction Processes ............................................................................................... 29 

Marcel Gausmann, Andreas Jupke 

Electrokinetic Modeling of Salt Transport and Rejection in Graphene Oxide Nanofiltration 

Membranes ......................................................................................................................................................... 31 

Zhongzhen Wang, Qiang Fu, Chunyan Xu, Chen MA, Scott A. Sinquefield, Meisha L. Shofner, 

Sankar Nair 

Rapid and Real-Time Mixed-Plastic Waste Analysis Using Infrared Spectroscopy and Machine 

Learning ............................................................................................................................................................. 32 

Shengli Jiang, Victor M. Zavala 

Efficient Biodegradation of Poly(ethylene Terephthalate) with Leaf-Branch Compost Cutinase ...................... 34 

Ya-Hue Soong, Akanksha Patel, Na Liu, Hsi-Wu Wong, Margaret J. Sobkowicz, Dongming 

Xie 



The Use of Life Cycle Assessment to Identify Sustainability Characteristics of Plastic Recycling 

Systems: A Review ............................................................................................................................................ 35 

Md Nurus Sakib, Rui Shi 

The Nano-F-Pores Process for the Production of Nanocarbons Form Waste Plastic ......................................... 36 

Nicolas Abatzoglou, François Gitzhofer, Jasmin Blanchard 

Design and Simulation of Thermo-Chemical Plastic Waste Recycling to Produce Di-Methyl Ether 

(DME) ................................................................................................................................................................ 37 

Mohammed Awwad, Umer Zahid 

Estimating Plastic Flows in the U.S.: Processes for Recycling PET .................................................................. 38 

Raymond Smith, Sudhakar Takkellapati, David E. Meyer 

Technoeconomic Analysis of Torrefied Pellets Produced from Municipal Solid Wastes .................................. 39 

Pralhad Burli, Yingqian Lin, Damon Hartley, Jordan Klinger, Shreyas Kolapkar, Zhuo Xu, 

Stas Zinchik, Ezra Bar Ziv 

Global Prediction of Mass Distribution of Plastic Waste in Environment ......................................................... 40 

Maryam Hoseini, Thomas Bond 

Understanding the Phase Behavior of Conjugated Polymer Composites by Using AFM-IR ............................. 41 

Xiaodan Gu, Nathaniel Prine 

Fabrication of Polystyrene/Graphene Quantum Dots Nanocomposites for Enhanced Flame 

Retardant Properties Via Pickering Emulsion Polymerization ........................................................................... 42 

Rong Ma, Ruiqing Shen, Dali Huang, Qingsheng Wang 

Self-Assembly and Fibrillization of Waste Protein into High-Performance Films ............................................ 43 

Yiping Cao, Bradley Olsen 

Burn-Dry: Aerogel Fabrication by Polymer-Assisted Rapid Thermal Annealing .............................................. 44 

James N. Pagaduan, Todd Emrick, Reika Katsumata 

Gill-Structured Composites for Sustainable Energy Collection and Self-Powering Wearable 

Devices ............................................................................................................................................................... 45 

Yuxiang Zhu, Weiheng Xu, Dharneedar Ravichandran, Kenan Song 

Effects of Zeolitic Imidazolate Frameworks (ZIFs) on Fire Behaviors of Intumescent Flame-

Retarded Polypropylene (PP) Composites .......................................................................................................... 46 

Yufeng Quan, Ruiqing Shen, Qingsheng Wang 

Modeling Evaluation for Pyrolysis of Biomass and Plastic Waste ..................................................................... 47 

Abhishek Patil, Akash Bongane, Dr. Utkarsh Maheshwari 

Author Index 

 




