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Preface

Introduction

Energy is necessary for a number of reasons, the most basic and obvious involve the
preparation of food and the provision of heat to make life comfortable, or at least,
bearable. Subsequently, a wide range of technological uses of energy have emerged
and been developed, so that the availability of energy has become a central issue in
society.

The easiest way to acquire useful energy is to simply find it as wood or a
hydrocarbon fossil fuel in nature. But it has often been found to be advantageous
to convert what is simply available in nature into more useful forms, and the
processing and conversion of raw materials, especially petrochemicals have
become a very large industry.

Wood

Wood has been used to provide heat for a great many years. In some cases, it can be
acquired as needed by foraging, or cutting, followed by simple collection. When it
is abundant there is relatively little need for it to be stored. However, many societies
have found it desirable to collect more wood than is immediately needed during
warm periods during the year, and to store it up for use in the winter, when the needs
are greater, or its collection is not so convenient. One can still see this in some
locations, such as the more remote communities in the Alps, for example. One
might think of this as the oldest and simplest example of energy storage.

It was discovered long ago that it is possible to heat wood under oxygen-poor
conditions such that some of its volatile constituents are driven off, leaving a highly
porous carbon-rich product called charcoal. Charcoal has a higher heating value
per unit weight than the wood from which it was produced, approximately



30,400 kJ kg*', instead of 14,700 kJ kg_'. Thus, it is more efficient to store and to
use to produce heat. This is an example of the conversion of a simple fuel into one
with a higher energy value before storage.

Fossil Fuels
Coals

Natural deposits of carbon were also discovered long ago, and it was found that they
can likewise be readily burned to produce heat. These solid carbon-rich materials
are often described as various types of coal, with different energy contents. The
lowest energy content form is called peat, followed by lignite (brown coal),
subbituminous coal, bituminous coal, and then hard coal, or anthracite. Their
approximate specific energy contents are shown in Fig. 1.

The harder forms have sufficient energy contents that it is economical to not only
store them, but also transport them to other locations. Coals constitute the largest
fossil fuel resource in the world and are now the most important energy source in a
number of places. Where it is available, coal is the least expensive fuel, less than oil
or natural gas.

and mineral —free weight)

Heating value (MJ kg™ dry
Fractional composition of
dry and mineral —free coal
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(and wood)
Type of Coal

Fig. 1 Energy content and carbon, and oxygen contents of the different types of coal. Based on US
DOE data



