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Fuel and the Future.

HE World Power Conference to be held at
Wembley on June 3o0-July 12, and the Empire
Mining and Metallurgical Congress held on June 3-6,
cover between them a very wide field in the production,
distribution, and utilisation of power. If we ignore the
fascinating but remote possibilities of the utilisation
of atomic energy, the future of power production in
Great Britain means the future of coal production and
utilisation. The great increase in the cost of coal
during the last decade has brought the question of its
more efficient utilisation into prominence, and the
present is an appropriate time to review the situation,
In order to see what scope exists for economy.

Increased economy in the use of coal does not neces-
sarily imply that less will be used, but that more of the
energy latent in our coal-fields will be usefully employed.
Some of the coal raised is used for the purposes of the
colliery, the rest either with or without further treat-
ment is transported over the country ; then it is either
burned in the raw state or converted into other fuels
by some system of carbonisation, with or without the
recovery of by-products. Each process of treatment
and each transportation entails the expenditure of
energy; the fuel remaining contains less of the latent
energy of the coal, but is in a form giving it greater
availability.

Coal as mined consists of a mixture of coal and
inorganic matter. The large lumps of both coal and
dirt are easily separated, but in the past the finer
sizes of coal, which often contain a high percentage of
ash, have been largely wasted. Improvements in
mechanical stokers, and later in the use of pulverised
fuel, have made possible the economical use of fine coal
even when it has a large ash content. The ash content
may easily amount to 10 per cent. or even to zo per
cent. or more, and this not only may cause trouble in
the furnaces and in the disposal of the ash, but also
necessitates transporting several hundredweights of
waste material in every ton of fuel. The importance
of this depends on the distance the fuel is moved before
burning ; if the coal is to be burned at the colliery, it
may not be worth incurring the cost of separation, but
if it is to be used at a distance, the tost ot treatment
may be much less than the cost of transporting the ash
to the furnaces, heating it up, and carting it away.

For many purposes the presence of impurities such
as sulphur or phosphorus is most deleterious, and the
problem of their removal is a part of the general question
of coal purification. The attention now being paid to
this question should lead to a smaller proportion of
fine coal being left in the mine and a larger proportion
of the coal raised being usefully employed.
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Some 40 per cent. of the coal consumed in Great
Britain is burned in the raw state under boilers, and the
average efficiency of the boiler plants leaves much to
be desired. This point was discussed In a recent issue
of NaTurE (June 7, p. 810); it is unnecessary to go
into details here, but there is certainly room for great
improvement in this direction, and this will come when
users realise the importance of efficient supervision in
the boiler-house and efficient maintenance of the plant.

There are two large industries dealing with the
carbonisation of coal, and there is much talk of a third
being started. The oldest of these is the metallurgical
coke industry, which is of vital importance to our iron
and steel manufacturers. Here, too, great advances
may be hoped for in the future. Old as is the industry,
there is still much to learn concerning the essential
differences which make one coke more valuable than
another for metallurgical purposes, the properties
required in the coal for the production of good coke,
and the best methods of production with due regard to
blending and the conservation of the by-products. The
second carbonising industry is concerned primarily with
coal-gas production, but yields also important by-
products in coke and coal-tar. The Gas Regulation Act
of 1920 gave a great impetus to the more economical
manufacture of gas; the benefits resulting from the
Act and from the experiments of the Fuel Research
Board and others will become increasingly evident as
time goes on.

The third industry, which may become of great im-
portance in the future, is that dealing with low tempera-
ture carbonisation, where the products are a smokeless
solid fuel for domestic and industrial purposes, a
comparatively large yield of tars which in turn yield
fuel oil and motor spirit, and a comparatively small
but not negligible yield of gas. The advantages and
difficulties of this process are discussed at some length
elsewhere in this issue (p. gzo).

There remains for consideration the steadily increas-
ing use of liquid fuels—heavy oils for steam raising,
and both heavy and light oils for internal combustion
engines—mostly for transportation purposes. The
advantages of fuel oil for steam raising at sea are that
it makes for ease and speed of bunkering, is easy of
stowage, there is a reduction of labour all round,
ready control and great flexibility, the results being
that oil fuel has almost replaced coal in the Royal
Navy and the tonnage of vessels on Lloyd’s Register
which are fitted for burning oil fuel has increased
nearly twelve-fold between 1914 and 1923. The
possibility of producing from coal an appreciable
proportion of the oil required is one of the main reasons
why low temperature carbonisation would be of great
national importance if developed on a large scale.
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There are, however, other ‘means by which liquid fuel
may conceivably be obtained from coal; the possi-
bilities indicated by recent work on hydrogenation of
oil and coal should be given serious consideration.

These processes all result in the conversion of the
coal into forms of fuel of higher availability, but some
of the original energy is necessarily dissipated in the
process. The availability of any form of fuel depends
on both the efficiency and the ease with which its
energy can be applied and controlled, and this again
depends on the purpose for which it is used. The
availability is reflected in the prices which consumers
are prepared to pay for a unit of energy in the various
forms. A treatment or conversion will not be economic-
ally sound unless the price obtained for the products
covers the cost of the energy, fabour, and plant used
in the process as well as the cost of the raw material.

One of the important problems awaiting solution is
how to avoid the smoke nuisance which results from
the burning of raw coal, more especially in domestic
grates, in the smaller industrial plants, and in certain
metallurgical furnaces. Dr. Ferranti remarked recently
that the ideal solution of this would be to abolish the
burning of any fuel in populous areas, and to supply
all the necessary power, heat, and light from large
electric generating stations on the outskirts. From
many points of view this would be excellent, and so
far as the supply of power and light are concerned it
might prove economical ; but as regards heat it would
mean that, at the outside, zo-25 per cent. of the energy
of the coal burned would be available, while it is easy
to get three times this efficiency for such purposes as
heating water when coal or coke is burned direct.
The conversion of the energy of the coal into electrical
energy without the intervention of a heat engine might
lead to an efficiency of conversion which would make
the use of electricity practically universal, but the
possibility of this appears almost as remote as the
utilisation of atomic energy.

A more probable line of development would seem
to be one which confines the burning of raw coal,
elsewhere than at the collieries, to large and efficient
power stations, and converts the remainder to coke
of sorts, liquid fuels, or gas. At the same time the
coal as produced would be carefully cleaned, graded,
and blended so that the different qualities of coal
would be used for the purposes for which they were
best fitted, with a minimum of waste. For this ideal
to be reached much investigation is still necessary.
Far more knowledge is required as to the properties
of the coal in the various seams, the relative quantities
of the different classes which are available, and the
most appropriate treatment for each class, and all
speed should be made in pursuing these inquiries.
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