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Preface

If you want to find the secrets of the universe, think in terms of energy, frequency and
vibration. Nikola Tesla

Energy is a major challenge for humans in the context of climate change and
increasing population. In particular, global warming is partly due to CO2 emissions
from the excessive use of fossil fuels such as oil, coal and gas. Research has thus
recently focused on sustainable biofuels and energy storage. In particular,
nanomaterials and metal oxides are enhancing the efficiency of batteries,
supercapacitors, fuel cells and electronics. For instance, optoelectronic devices
consume much less power than classical devices. Materials for rechargeable batteries
are presented in Chap. 1 by Balaji Sambandam et al., with emphasis on electro-
chemical properties of metal oxide-based electrode materials for energy storage. In
Chap. 2, Akhila Das et al. review molybdenum disulphide supercapacitors and high
performance electrodes. Chapter 3 by Ryan D. Corpuz et al. highlights the devel-
opment of manganese oxide as cathode material in rechargeable zinc ion batteries
(Figure). Shanmuga Sundar et al. review conductive oxides in the fabrication and
application of flexible electronic devices in Chap. 4. Chapter 5 by Ramarajan et al.
summarizes major findings on SnO2 doped with Sb and Sb-Ba, Nb and Ta using
spray pyrolysis.
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Figure. MnO2-based zinc ion battery, from Chap. 3. A typical MnO2-zinc ion battery consists of a
Zn anode and MnO2 cathode. A layered or tunnel structure MnO2 as cathode is used together with
an aqueous electrolyte such as ZnSO4 solution

Advances in optical communication are discussed in Chap. 6 by Samuel Paul
David et al., who review metal oxide semiconductors and optoelectronic applica-
tions such as light emitting diodes, solar cells, photodetectors, gas sensors and heat
mirrors. Energy applications of zinc oxide in biomedicine, energy conversion and
electrochemical sensing are presented by Barbosa et al. in Chap. 7. Chapter 8 by
Dutta reviews metal oxides and sulfides-based gas sensors. In Chap. 9, Chintagunta
et al. explain the role of metallic nanomaterials for algal biofuel production.
Chapter 10 by Khan et al. discusses the fabrication of humidity sensors based on
nanostructured Al2O3 using the thin-film sol-gel method. Muneeswaran et al. present
in Chap. 11 the multiferroic properties of rare earth doped BiFeO3 and their
spintronic applications.

The main credit for this book goes to the contributing authors. We thank them
very much for their high quality chapters.

Arica, Chile Saravanan Rajendran

Bangkok, Thailand Jiaqian Qin

Santiago, Chile Francisco Gracia

Aix-en-Provence, France Eric Lichtfouse
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