
Sustainable Green Chemistry in Polymer Research

Volume 2. Sustainable Polymers and Applications



The paper used in this publication meets the minimum requirements of American National Standard for Information
Sciences—Permanence of Paper for Printed Library Materials, ANSI Z39.48n1984. | ISBN 9781713888574 (pod)

Copyright © 2023 American Chemical Society

All Rights Reserved. Reprographic copying beyond that permitted by Sections 107 or 108 of the U.S. Copyright Act
is allowed for internal use only, provided that a per-chapter fee of $40.25 plus $0.75 per page is paid to the Copyright
Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, USA. Republication or reproduction for sale of pages in
this book is permitted only under license from ACS. Direct these and other permission requests to ACS Copyright Office,
Publications Division, 1155 16th Street, N.W., Washington, DC 20036.
The citation of trade names and/or names of manufacturers in this publication is not to be construed as an endorsement or
as approval by ACS of the commercial products or services referenced herein; nor should the mere reference herein to any
drawing, specification, chemical process, or other data be regarded as a license or as a conveyance of any right or permission
to the holder, reader, or any other person or corporation, to manufacture, reproduce, use, or sell any patented invention or
copyrighted work that may in any way be related thereto. Registered names, trademarks, etc., used in this publication, even
without specific indication thereof, are not to be considered unprotected by law.
PRINTED IN THE UNITED STATES OF AMERICA



Contents

Sustainability Metrics and Analyses

Sami Fadlallah and Florent Allais

Zoriana Demchuk, Vasylyna Kirianchuk, Oleh Shevchuk, Na Wu, Ghasideh Pourhashem, and
Andriy Voronov

Novel Polymers and Polymerization Methods

Antoine Adjaoud, Dhahabia Abdallah Boina, Vincent Boulic, Channya Hesse, Charles Jehl,
Celia Ziane, Laura Puchot, Alexander S. Shaplov, Daniel F. Schmidt, and Pierre Verge

Jiabei Zhou and Tatsuo Kaneko

Ziyu Huo, Xiaoyu Xie, and Rong Tong

Zhen Chen, Huimin Wu, Xianming Deng, and Xin Wang

Hima Davit, Nicholas J. Galan, Chase E. Cromer, and Johnathan N. Brantley

Joseph Hadel, Sohaima Noreen, Marco Nazareno Dell’anna, Dhananjay Dileep, Brent H.
Shanks, Jean-Philippe Tessonnier, and Eric W. Cochran

Preface .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� ix

Sustainability Appraisal of Polymer Chemistry Using E-Factor: Opportunities,
Limitations and Future Directions .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

1.
3

Sustainability and Economic Analyses of Triglycerides Catalytic Transesterification
with N-Hydroxyethyl Acrylamide to Yield Plant Oil-Based Monomers for Free
Radical Polymerization .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

2.

31

Enhancing Sustainable Plastics: Introducing Bio-based Benzoxazines with Dynamic
Bonds for Exceptional Performance and Circularity.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

3.
49

Bio-derived Polybenzimidazole Films with Enhanced Thermal and Mechanical
Properties .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

4.
85

Recent Advances in the Functionalized Poly(α-Hydroxy Acids) Synthesized fromO-
Carboxyanhydrides .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

5.
99

Green Synthesis of Polymers under Solvent-Free Conditions .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��6. 125

Progress toward Sustainable Methods for Polymer Synthesis and Editing .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��7. 149

Toward Intrinsically Flame-Retardant, Bioenabled Nitrogen Aromatic Nylon 6,6
Comonomers .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

8.
163

���



Emanuele D’Angelo, Jasmin Z. Vasquez, Laura Mazzocchetti, Tiziana Benelli, Loris Giorgini,
James A. Newell, and Joseph F. Stanzione

Sustainable Polymer Applications

Jessica R. Levin, George Daisey, Katherine C. Elbert, Joseph Mallardi, Mark Westmeyer, and
Drew Williams

Ligeng Yin, Matthew Carter, Stephanie Barbon, Randara Pulukkody, Wenshiue Owen Young,
and Jim DeFelippis

Meghan Davis Lord, Hannah Dewey, and Januka Budhathoki-Uprety

Nanomaterials and Applications

Masuki Kawamoto and Yoshihiro Ito

H. N. Cheng, Qinglin Wu, Zhongqi He, K. Thomas Klasson, Jacobs H. Jordan, Michael W.
Easson, and Atanu Biswas

Indexes

Toward More Sustainable High-Performance CFRPs by Coupling Bio-based Epoxy
Resins and Recycled Carbon Fibers .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

9.
177

Acrylic Binder and Formulation Design for More Sustainable Elastomeric Cool Roof
Coatings (ERCs) .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

10.
203

Backbone-Degradable Poly(acrylic acid)s as Carbonate-Scale Inhibitors .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��11. 219

Application of Polymeric Materials for Removal of Dyes from Textiles Wastewater .��.��.��.��.��12. 239

Noncovalent Functionalization of Single-Walled Carbon Nanotubes with Polymer
Dispersants for Energy Materials.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

13.
265

Sustainable Green Polymers with Agro-Based Nanomaterials: A Selected Review .��.��.��.��.��.��.��14. 277

Editors’ Biographies .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 289

Author Index .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 293

Subject Index .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 295

����




