


Rachel C. Evans - Peter Douglas

Hugh D. Burrows
Editors

Applied Photochemistry

@_ Springer



Editors

Rachel C. Evans Hugh D. Burrows
School of Chemistry, Trinity College Department of Chemistry
The University of Dublin University of Coimbra
Dublin Coimbra

Ireland Portugal

Peter Douglas

Chemistry Group, College of Engineering
Swansea University

Swansea

UK

ISBN 978-90-481-3829-6 ISBN 978-90-481-3830-2 (eBook)
DOI 10.1007/978-90-481-3830-2
Springer Dordrecht Heidelberg New York London

Library of Congress Control Number: 2013931951

© Springer Science+Business Media Dordrecht 2013

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission or
information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed. Exempted from this legal reservation are brief
excerpts in connection with reviews or scholarly analysis or material supplied specifically for the
purpose of being entered and executed on a computer system, for exclusive use by the purchaser of the
work. Duplication of this publication or parts thereof is permitted only under the provisions of
the Copyright Law of the Publisher’s location, in its current version, and permission for use must
always be obtained from Springer. Permissions for use may be obtained through RightsLink at the
Copyright Clearance Center. Violations are liable to prosecution under the respective Copyright Law.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt
from the relevant protective laws and regulations and therefore free for general use.

While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility for
any errors or omissions that may be made. The publisher makes no warranty, express or implied, with
respect to the material contained herein.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Contents

1  Foundations of Photochemistry: A Background
on the Interaction Between Light and Molecules . . . ... .. ..... 1
Peter Douglas, Hugh D. Burrows and Rachel C. Evans

2  Photochemical Synthesis. . . .. ......... ... ... ............ 89
Valentina Dichiarante and Angelo Albini

3 Inorganic Photochemistry. .. ........................... 105
Julia A. Weinstein

4  Photochemical Materials: Absorbers, Emitters, Displays,
Sensitisers, Acceptors, Traps and Photochromics. . . .. ... ... .. 149
Matthew L. Davies, Peter Douglas, Rachel C. Evans
and Hugh D. Burrows

5 Atmospheric Photochemistry. . .. ........ .. ... ... . ... . ... 217
Rod S. Mason

6 Photodegradation of Pesticides and Photocatalysis
in the Treatment of Water and Waste. . . ... ............... 247
M. Emilia Azenha, Andreia Romeiro and Mohamed Sarakha

7 Solar Energy Conversion . . ... ......................... 267
Luis G. Arnaut, Monica Barroso and Carlos Serpa

8 Radiolytic and Phetolytic Production of Free Radicals
and Reactive Oxygen Species: Interactions
with Antioxidants and Biomeolecules . . .. ... ... . ..... ...... 305
Ruth Edge

vii



viii

9 Photomedicine . . ... ...... .. ... ... ..
Marina K. Kuimova and David Phillips

10 Photochemistry in Medical Diagnostics . . ... .............
Huw D. Summers

11 Photochemical Imaging. . . . ... ................... ....
Gareth B. Evans, Michael B. Ledger and Henry H. Adam

12 Optical Sensors and Probes . .. .......................
Rachel C. Evans and Peter Douglas

13 Photochemistry in Electronics. . ... ...................
Owen J. Guy, Gregory Burwell, Ambroise Castaing
and Kelly-Ann D. Walker

14 The Photochemical Laboratory. . ... ..................
Peter Douglas, Rachel C. Evans and Hugh D. Burrows

15 Experimental Techniques for Excited State Characterisation . . . .
J. Sérgio Seixas de Melo, Jodo Pina, Fernando B. Dias
and Anténio L. Macanita

Index . . ... ... e

Contents



