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This book covers the many different 
forms and applications of carbon 

materials. Chapter 1 provides introduc-
tory content on carbon materials, namely 
the diamond family, the graphite family, 
and the fullerene family. All of these 
forms differ in structure, properties, appli-
cations, and fabrication methods.
 The main body of the book (chapters 
2–7) covers graphite, graphene, carbon 
black, activated carbon, carbon fibers, and 
carbon nanofibers (CNFs) and nanotubes. 
In chapter 2, graphite is described as the 
largest family and consists of graphite, 
turbostratic carbon, intercalated graphite, 

graphite oxide, exfoliated graphite, flex-
ible graphite, graphene, activated carbon, 
carbon black, and carbon-carbon com-
posites. Graphite is used in electrical and 
medical applications. Pyrolytic graphite 
has highly oriented layers of graphite 
in contrast to polycrystalline graphite. 
Magnetic and electrical properties are dis-
cussed along with different compounds 
and intercalation compounds. 
 Chapter 3 on graphene describes a 
single or small number of layers of three-
dimensional graphite. The small size of 
graphene along with its excellent elec-
tronic, mechanical, and antimicrobial 

properties allows it to be used in many 
applications, such as sensor electrodes, bio-
sensors, tissue engineering scaffolds, bio-
imaging agents, and drug delivery carriers. 
Activated carbon is a partially crystalline 
form of graphite consisting of amorphous 
carbon in the form of turbostratic carbon 
interconnecting graphitic regions.
 Chapter 4 on carbon black talks about a 
low-cost material made by the incomplete 
combustion of heavy petroleum products. 
Carbon black is a compressible nanopar-
ticle used as a thermal interface material 
to increase electrical conduction in batter-
ies and supercapacitors, to improve the 
strength and abrasion resistance of rubber, 
and as a pigment for paints and inks.
 Chapter 5 on activated carbon de-
scribes a partially graphitic and amor-
phous material in which various surface 
treatments are used to increase the pore 
area and properties of the material. Water 
and air purification, carbon dioxide cap-
ture, electrochemical devices, and catalyst 
support are among the many uses of acti-
vated carbon. 
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This book provides a comprehensive 
description of photovoltaic (PV) 

technology, presenting the fundamental 
concepts for solar energy, types of solar 
cells, solar PV (SPV) modules, and SPV 
systems, which makes it a useful reference 
text in this field. The chapters are well 
written, illustrated, and organized, and the 
end of each chapter includes a summary 
and a list of homework problems.
 The book begins by discussing solar 
energy and photovoltaics, first with a 
general presentation on solar-energy-
conversion principles and semiconductor 
properties, and subsequently describing 

solar cells and their efficiency. Chapters 
2–5 address the different types of solar 
cells: crystalline silicon cells, thin-film 
solar cells, III–V semiconductor solar 
cells, and organic and polymer solar 
cells. These chapters explain the syn-
thesis and properties of the materials, 
operation, efficiency, and applications 
of each type of solar cell. 
 The focus of chapter 6 is upon manu-
facturing technology of the main types of 
solar cells, such as the baseline processes 
of crystalline silicon cells and III–V 
semiconductor-based cell technology. 
Chapter 7 explains the manufacturing of 

solar PV modules. The description of the 
characterization techniques used during 
SPV module manufacturing continues 
throughout chapter 8. Chapter 9 intro-
duces SPV systems, covering topics such 
as solar inverters and power condition-
ing units, classification of SPV systems, 
energy production, and the economic 
viability of these systems. The book 
concludes with a chapter devoted to the 
design and implementation of off-grid 
and on-grid SPV systems.
 This book is an excellent choice for 
an introductory course in PV technology 
for graduate and undergraduate students. 
It is also a good reference for scientists 
and engineers working in this area. 
Overall, it provides a good overview of 
fundamental concepts, principles, and 
applications of photovoltaic devices and 
systems, including an extensive list of 
relevant and updated references. 

Reviewer: Mariana Amorim Fraga, visit-
ing professor at the Universidade Federal 
de São Paulo, Brazil.
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