
Plastic Degradation and Conversion by

Photocatalysis (Volume 1): A Sustainable Approach



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 9798331309817 (pod)

Copyright © 2024 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

Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

Email: curran@proceedings.com 

Web: www.proceedings.com 

 

 



Contents

Leena V. Bora, Maitri Bhatt, Arya Patel, and Nisha V. Bora

Aayushi Kundu and Soumen Basu

Saiful Islam, Mariyam Saniya, Saman Shaheen, Iqra Sadiq, Syed Asim Ali, Mohd Fazil, and
Tokeer Ahmad

Meera Geetha, Indu M Sasidharan Pillai, and Priya Krishnamoorthy Lakshmi

Manviri Rani, Meenu Meenu, and Uma Shanker

Zhihao Liu, Zhijie Chen, Daijun Zhang, and Bing-Jie Ni

Chiara Canovi, Nicoly Milhardo Lourenço Nohara, and Erika Iveth Cedillo-González

Keshu, Manviri Rani, and Uma Shanker

Amandeep Kaur, Ritu Bala, and Sushil Kumar Kansal

Vibhav Shukla and Kafeel Ahmad Siddiqui

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

Plastic Degradation by Photocatalysis: Basic Concepts and General Mechanisms .��.��.��.��.��.��.��1. 1

Lighting the Way to Greener Solutions: Photocatalytic Breakthroughs in Plastic
Degradation.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

2.
23

Photocatalytic Perception for Degradation of Macro- and Micro-plastics .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��3. 45

Photocatalytic Degradation of Microplastics: Mechanism, Recent Developments,
and Associated Threats .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

4.
65

Utilizing Cutting-Edge Nanomaterials for Photocatalytic Degradation of Waste
Plastic: A Sustainable and Eco-Friendly Approach .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

5.
89

TiO2-Based Catalysts for Photocatalytic Degradation of Plastics .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��6. 115

TiO2-Based Photocatalysis for Plastic Degradation .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��7. 137

Recent Advances in Photocatalytic Degradation of Plastics and Plastic-Based
Chemicals .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

8.
163

Recent Advances in Photodegradation of Various Plastics .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��9. 185

Photocatalytic Plastic Degradation: Challenges and Sustainable Pathways .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��10. 223

Editors’ Biographies .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 247

���



Indexes

Author Index .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 251

Subject Index .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 253

����




