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PREFACE

OWING to the death of the author whilst this work was
passing through the press, it has fallen to a colleague to
complete the revision and to write these prefatory
remarks.

The text is as the author left it, save only for those
few slight amendments and additions which current
events rendered necessary. The addendum completes
the author’s tables and includes the latest published
returns.

Mr. Simmonds’s exceptional experience of the appli-
cations of alcohol to commercial and scientific uses,
and his wide and precise knowledge of the subject in
all its phases should warrant for this little book recogni-
tion as a useful and reliable introduction to a knowledge
of the part played by alcohol in industry and commerce.
To those who are already cognizant of the great and
increasing extent to which alcohol functions in the arts
and manufactures, it should also prove helpful, as
affording a brief but inclusive survey of the production
and applications of a commodity which presents so
many features of social, scientific, and economic interest.

Thanks are tendered on behalf of the author to Messrs.
Blair, Campbell & McLean, Hall & Co., and Macmillan
& Co. for the loan of blocks of the various illustrations.

L.F. B
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ALCOHOL

IN COMMERCE AND INDUSTRY

CHAPTER I
INTRODUCTION

HuxLEY once remarked that it was a curious speculation
to think what would have become of modern physical
science if glass and alcohol had not been easily obtainable.
With glass we are not specially concerned here, but the
remark 1s certainly true as regards alcohol. To take
only one branch of physical science—namely, chemistry—
it 1s assuredly the fact that, lacking alcohol, the aston-
ishing progress which this branch of knowledge has made
during the last few decades would have been quite
mmpossible.

And 1if this is true of physical science, it 1s no less true
of industry, and therefore of commerce also. Chemistry
permeates all our industries. Lord Moulton has re-
corded that during the great war, when he was deputed
to supervise the supplies of explosives, the “ omni-
presence ” of chemistry was a revelation to him. “I
had never realized,” he says—*‘ I do not suppose many
people in England do realize—how chemistry permeates
every industry that exists, how omnipresent it 1s In
every human effort, how its own prosperity brings
prosperity to every other form of human industry. . .”
And again : “ I had to show to the English people how
chemistry went into every portion of its life, and how

1



2 ALCOHOL

the fibres of its rootlets were inextricably mixed with
every industrial enterprise.”

No doubt Lord Moulton was concerned more especially
with chemistry in relation to explosives; but his
remarks, it will be seen, are quite general, and they
aptly describe the bearing of chemistry upon industry
at large. They are true of normal times, and apart
altogether from the special rdle of chemistry in modern
warfare. Both in peace and in war, chemical science
is indispensable to our well-being ; and its progress
and development have been largely dependent upon
alcohol.

As regards war, however, we may remark that it was
not merely indirectly, by its influence on the general
development of chemical and physical science, that
alcohol was of importance during the great national
struggle. It is a matter of common knowledge that
the large distilleries of the country were diverted from
their normal activities, and utilized by the State for
producing alcohol to be employed directly in the manu-
facture of explosives and other chemicals, without which
the war could not have been carried on at all.

So much then for the importance of alcohol in the
ordinary arts of peace and in the making of war. But
there 1s yet another domain, and one of transcendent
interest to all, in which the production of alcohol has been
allied with progress and with developments having
inestimable value for mankind—namely, the relief
of human suffering. In this respect, also, very few
people realize how great 1s the debt which the race owes
to studies and experiments originating in questions
connected with alcohol. We do not speak here of
the anaesthetics—ether, chloroform, ethyl chloride,
and so on—produced directly from alcohol. Great as
have been the benefits which the wuse of these has
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conferred on suffering humanity, they pale almost into
insignificance when compared with the developments
in medical practice, in surgery, and in modern hygiene
which have followed, directly or indirectly, from re-
searches upon the nature of alcoholic fermentation.
This process—fermentation—was at one time thought
to be a purely chemical one. Yeast was regarded as a
chemical reagent, which produced alcohol from sugar
by breaking the latter substance down into a simpler
body, much in the same way as caustic soda will split
off glycerine from fat. Further study showed that
yeast was, in fact, a living organism, not a chemical
reagent. The microscope revealed it as being made up
of very small cells, which, under suitable conditions,
could grow, and reproduce like cells to an indefinite
extent. Alcoholic fermentation—the decomposition of
sugar into alcohol and other products—was intimately
connected with, and dependent upon, the vital activity
of the cells. But yet further researches showed that
there were other kinds of cells, which produced by
their wvital activities quite other products than the
wholesome beer or wine yielded by ordinary yeast.
Pasteur, in particular, after studying normal alcoholic
fermentation, passed on to investigate the abnormal
processes which gave rise to unsound beer or wine.
These researches, in their turn, led to inquiries into the
cause of certain abnormal conditions in animals—
namely, into the origin of anthrax, and of certain
diseases to which silkworms are liable. Definite proof
was obtained that these ailments were due to the action
of microscopic living organisms—bacteria—and hence-
forth the science of medicine was revolutionized. The
clue to the real nature of infectious disease was obtained.
The possibility of rendering subjects immune from
disease could now be visualized, and the prevention of
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epidemics foreseen. These researches, in fact, ‘‘laid the
foundation for the subsequent wonderful developments
which have taken place in the spheres of preven-
tive medicine and hygiene ”’ ; and they had their
origin in the patient and laborious investigations
undertaken by many workers with a view to elucidating
the natural processes involved in the production of
alcohol. As Dr. Horace Brown has well remarked,
“modern surgery, like preventive medicine, is a child
of the fermentation industries.”

Admitting, then, the importance of our subject—
alcohol—Ilet us proceed to obtain a fairly definite idea of
what this important substance is like. Most people
know that it is the intoxicating principle contained in
beer, wine, whisky, and other spirituous liquids ; but
many persons have only a very hazy, indefinite notion
as to what it is in appearance, or what its properties,
other than those of an intoxicant, are. Assuming,
therefore, that the reader has little or no preliminary
knowledge of the subject, we will devote a few pages to
describing some simple experiments which will enable
him to form a clear mental picture of this interesting
commodity, and, incidentally, will explain certain
technical terms such as “ distillation,” * specific gravity,”
and so on.

Suppose we take a quantity of ordinary beer or wine,
and distil it. To do this, we boil it in a flask or other
vessel, from which the vapours given off by the boiling
liquid can be led away through a tube and cooled, thus
condensing them into a liquid again. Alcohol, like
water, is converted into vapour when boiled, so that the
vapours given off by the boiling beer or wine contain
a mixture of water-vapour (steam) and alcohol-vapour.
Hence the condensed liquid, or “ distillate,” as it is
termed, will contain the alcohol originally present in
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the beer or wine, mixed with more or less water, but
separated from the sugars, colourings, and other solid
matters, which remain behind in the distilling flask.
(Besides alcohol and water, the distillate will include
traces of oily and other volatile matters, but for the
present purpose these can be disregarded.)

If the operation is continued until about two-thirds
of the beer or wine has been distilled over, practically
all the alcohol will be obtained in the distillate ;: but
as it 1s still mixed with a large proportion of water,
it is only a weak spirit. Note, however, that we have
eliminated about one-third of the water. The alcohol
is now concentrated into two-thirds of the original
bulk.

On re-distilling the distillate in the same manner,
part of the water is again eliminated. Repeating this
operation as often as may be necessary, we obtain
a product in which the proportion of alcohol becomes
greater and greater, until eventually the distillate
consists mainly of alcohol, with only a very little water
remaining.

In practice, various devices are employed to shorten
the process by reducing the number of re-distillations
required. Some of these devices are described further
on. It will suffice here to say that in modern stills
alcohol of very high strength (96 per cent or more)
is produced at a single distillation. The last traces of
water cannot be eliminated by distillation alone, however
often repeated ; but they can be removed by chemical
treatment (see later,  absolute ” alcohol).

Suppose, then, that we have obtained our final
product, either quite free from water or nearly so.
It will be a clear, colourless liquid, looking very much
like water. One might almost say, however, that the
resemblance ends here. On cautiously tasting the

2—(14667F)



6 ALCOHOL

liquid it will be found, unlike water, to have a very
pungent flavour ; and its odour, though not very strong,
1s a pleasant, characteristically ‘‘ spirituous ”’ one.

Alcohol is a much lighter substance than water, as
the following experiment will show. Suppose we have
a bottle which, when filled with pure distilled water
at the temperature 15-6°C. (= 60° F.), holds exactly
100 grams of the water. If this bottle 1s filled with
pure ““ absolute ” alcohol (that is alcohol entirely freed
from water) at the same temperature, it will be found
that the weight of the alcohol is only 79-36 grams
(more exactly, 79-359). The alcohol, therefore, weighs
less than four-fifths as much as the same volume of
water.

It we divide the weight of the alcohol by the weight
of the water, we obtain 79-359 — 100 = 0-793539. This
is the “ specific gravity >’ of alcohol at 15-6°C., that is
the relative weight of alcohol at this temperature,
compared with the weight of the same volume of water
at the same temperature. Special bottles are obtainable
for such experiments—* specific gravity bottles ™ or
“ pyknometers "’—arranged so that the determination
may be made as accurately as possible.

When a light is applied to it, alcohol readily ignites,
burning with a pale blue flame, practically non-luminous,
but very hot.

It mixes freely with water, and develops heat in doing
so. If about an equal volume of water is stirred into
a quantity of alcohol, both being at the ordinary room
temperature, the increased warmth of the mixture
can be felt even with the hand, and a thermometer will,
of course, show it very plainly.

Another important property of alcohol is its power of
dissolving many substances which are quite insoluble in
water. If, for instance, we powder some resin and shake
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it up in a test-tube with water, none will dissolve ;
but on repeating the experiment with alcohol, the resin
can be completely brought into solution. This property
is utilized to an enormous extent in the making of var-
nishes and polishes. Similarly, alcohol will dissolve
castor oil (though not other fixed vegetable oils, except
to a limited degree). Mixed with ether, it dissolves
guncotton to form collodion, extensively used in
photography and in medicine. It is also a good solvent
for a great many other “ organic ' compounds. Indeed,
it 1s largely, though not by any means entirely, due to
this solvent property that alcohol has proved of such
signal service in the development of chemistry, with
all that this development implies for the arts and
manufactures.

From the foregoing outline the reader will, it is hoped,
have gained some definite preliminary ideas as to what
alcohol 1s and what i1t does ; and we may now proceed
to a more detailed study of the subject.

Before doing this, however, it may be well to explain
that, in chemistry, the term * alcohol” has a wider
significance than we have given it in these introductory
remarks. It is a generic term, denoting not merely one
particular article, but a class of substances which have
certain chemical properties in common. These substances
are therefore all called ‘‘alcohols,” and there are
many members included in the group. They differ
from one another in their chemical composition, and also
in their physical properties, such as specific gravity,
boiling point, solvent power, and so on. The ordinary
alcohol of wine, beer, and spirits is only one member
of the group, albeit the most important one. It is
known as ““ethyl” alcohol. Another member of the
alcohol class is distilled from wood, and termed “ wood
spirit ”’ or “ methyl ” alcohol ; this is a liquid resembling


























































































































































































































































































































































































