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A U T H O R ' S P R E F A C E

I N placing these lectures before a wider section of the

pub l i c , I consider it essential to indicate the point of view

iVom which they have been prepared. I regard them as an

u t t e m p t to follow the development of our ideas of to-day

f r o m those that were formerly current. Hence I have only

g o n e back as far as Lavoisier ; because our science assumed

ii new aspect in his hands, and because it may be held that,

u s regards development, we are still passing through the

e p o c h inaugurated by him.

It has been my wish to arrange the matter of the

lec tures in such a way that the student may be enabled to

o b t a i n a survey of this portion of the history of chemistry

w i t h little trouble, and at the same time so that it may

. s e r v e as a guide for those who may desire to engage their

a t t en t ion more particularly with special investigations in

t h i s department. On this account I have expressed myself

a s concisely as possible, whilst, on the other hand, I have

suppl ied moderately complete references to the original

l i t e ra tu re in connection with the subjects treated of. A
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twofold result appears to me to be attained in this way,

inasmuch as the reader is placed in the position of being

able to form an opinion forthwith regarding the value of

the narrative, and to correct errors and omissions, while

the labour of subsequent investigators is lightened. While

I could scarcely consider it possible to give an absolutely

accurate representation of the period in question, with its

great wealth of discovery, still it has been my aim to furnish

a useful contribution towards the history of the chief

chemical facts and theories.

It is almost unnecessary to say that the book has no

pretentions to completeness. I only felt justified in taking

notice of those investigations and ideas which have exer-

cised an influence upon the further development of chemistry,

whereas I have at most merely referred to other investigations

which, in my opinion, will still exert such influence. An

objective treatment of the subject appeared to demand that

it should be handled in this way.

I have not hesitated to carry the history of the develop-

ment of chemistry down to the present day, although the

difficulty of the task has been greatly increased by my

doing so. It is certainly in this part in particular that

many corrections will still be necessary before the end in

view is attained. How different the latest phases of our

science will appear to subsequent investigators I And yet

the opinion of a contemporary is not without value also,

when it is moderate and free from prejudices or special
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leanings. This is exactly what I have striven to attain. If

I have not always been successful in doing so—if here and

there I may have underestimated the merits of some and

unduly asserted those of others—this has been unintentional.

If I have been severe in my judgment, I have at least been

free from any personal feeling, and it has always been the

matter alone that I have attacked. Should I have ap-

proached in some cases too closely to the limits of historical

accuracy, or should I not have succeeded in representing

fairly the claims of every one, I am fully prepared to rectify

my error as soon as I am convinced of it.

If my colleagues are interested in the subject, and assist

me with their knowledge and advice, it may soon be possible,

perhaps, to obtain an objective picture of the chemical

theories of the last hundred years. I desire that this book

may be regarded as an attempt in that direction, and that

it may be judged indulgently.
A. LADENBURG.

KIEL, December 1886.



A U T H O R ' S P R E F A C E T O T H E

E N G L I S H E D I T I O N

THIRTY years after the appearance of the first edition of

this book, an English translation of it is now being pre-

pared. I regard this as a favourable indication of the per-

manent value of the book, since it is evident that the

standpoint then adopted is intelligible at the present day

and is still unsuperseded. Moreover, it may be concluded

that the exposition of the subject is not marred by national

prejudices.

In order to keep pace with the constant progress of the

science, two new lectures have been added to the original

fourteen. One of these appeared fourteen years ago, upon

the publication of the second German edition of the book;

whilst the other—the sixteenth—is here published for the

first time.

The English edition is a faithful translation, and so far

as I am able to judge, it is written in a good style. For

these features my best thanks are due to the translator.

I venture to express the hope that the book will find

friends amongst the English-speaking peoples, and that it

may contribute to stimulate interest in the history of our

science.
A. LADENBURG.

GRASSKNDAT.E, SOUTHBOURNE-ON-SEA,
September 1899.
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NOTES RESPECTING THE REFERENCES TO
JOURNALS, ETC.

IT is not anticipated that the abbreviations employed for the

titles of journals, etc., will, as a rule, present any difficulty.

The following unfamiliar abbreviations may be explained :-—

A. C. R. * Alembic Club Reprints.

E . (following a reference to a foreign book) =• English

Translation. (This contraction is only employed in the

cases of a few well-known translations.)

In cases where journals have been issued in two or more

series, references to volumes belonging to the second or

any subsequent series have the series indicated by prefixed

numerals enclosed within square brackets.



H I S T O R Y O F C H E M I S T R Y .

L E C T U R E I.

INTRODUCTION—THE PHLOGISTON THEORY IN ITS FIRST AND IN ITS
LATER ACCEPTATIONS—CHEMICAL KNOWLEDGE OF THE PHLO-
GISTIANS—FALL OF THE SYSTEM.

THE value of historical narratives is undisputed. This
value no doubt varies with the subject matter which

is dealt with ; but the history of human actions and of human
knowledge always forms one of the most interesting inquiries.
If we are adherents of the Darwinian theory, and grant to
this theory a warrantable latitude, the importance of a
retrospect of bygone centuries is thereby enhanced. We
are then obliged to recognise a steady progress of develop-
ment ; history is no longer a mere enumeration of isolated
facts in chronological order, as these succeeded one another
fortuitously, but it embraces the development of the human
mind and of human civilisation. It shows us the results of the
influence which the most varied causes have exercised upon
the most different natures, and may perhaps at some time
enable us to discover the laws which regulate these results.
From this point of view it cannot be denied that the
development of the present condition out of any former
one becomes of increased importance ; and hence the
interest which the thinking public has taken in Buckle's
" History of Civilisation J) is easily understood.

I do not, however, go so far as to assert that this actual
standpoint is necessary in order to lend due importance to the
representation of the past. The facts cannot be overlooked,
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that knowledge itself affords a certain satisfaction to the
human intellect, and that every one eventually seeks to
draw lessons for the present from the destinies of nations in
former times. The most pronounced opponents of Darwin,
for example, must admit that a connection exists between
the predominating character and the fate of a nation, and
even they will attribute the success or the non-success of
great undertakings to material causes and circumstances.

Assuming as a basis, then, the standpoint mentioned
above, it may be asserted that a historical account of any
science possesses an interest extending beyond that particular
science. In a comparative study of the history of all intel-
lectual sciences, certain general tendencies of speculation
may perhaps be recognised which were predominant at
particular times, and owed their existence to real, definite
circumstances. In this respect the history of philosophy, in
particular, is of importance for early times ; while for modern
times the historical exposition of the natural sciences, in my
opinion, possesses just as great, and probably even greater,
importance. The subject matter treated of in the present
work may hence find an application some day : it may be
regarded as one of the many preparatory studies which will
be required if the question of writing a history of the
development of the human intellect should ever arise.

If we limit our view, however, and inquire as to the
interest which the historical representation of a science pos-
sesses for that science ; or, what concerns ourselves still more
closely, if we merely consider the advantage which accrues
from it for the study itself, or for the student, the points of
view which then become paramount are entirely different.

A retrospect of the past, especially in the exact sciences,
alone affords a proper comprehension of what is accepted
to-day. It is only when we are acquainted with the theories
which preceded those accepted at present, that the latter
can be fully understood ; because there is almost always an
intimate connection between them. It might appear in our
science (where any final result is arrived at by the test of
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experiment) that the earlier views, which give expression to a
limited number of facts only, must not merely be supplanted
by the later theories, which deal with a larger class of pheno-
mena, but that they must lose their importance altogether.
For the most part, however, this is not-the case. On the
contrary, a certain connection between successive hypotheses
can very frequently be observed. When the general develop-
ment is followed up, the effects of the earlier ideas can be
recognised in the later views, and it is in this way that the
latter first come to be properly understood. The abandon-
ment of a theory is not always accompanied by a revolution.
Such, indeed, is scarcely conceivable in the higher stages of
the development of science ; and even when new modes of
explanation are proposed, traces of former opinions may still
be recognised in the direction which these take.

But quite apart from this real advantage of the study of
history, which thus, in my opinion, leads to a clearer under-
standing of our present position, yet another advantage may
be adduced which is perhaps of still greater value to the
student: namely, the accurate estimation of the value of
theories. An examination of the past shows us the muta-
bility of opinions ; it enables us to recognise how hypotheses,
apparently the most securely established, must in course of
time be abandoned. It leads us to the conviction that we
live in a state of continuous transition ; that our ideas of to-
day are merely the precursors of others ; and that even they
cannot, for any length of time, satisfy the requirements of
science. We learn from any historical exposition that our
natural laws are not incontrovertible truths or revelations,
but that they can be regarded as the expression, for the time
being, of a certain series of facts, which are thereby summa-
rised and, as we say, explained in the most practical way for
us. We recognise that these laws do not originate suddenly
in the head of a single individual, like Minerva in the head
of Jupiter. It is only slowly that the fundamental ideas
which underlie them mature, and that the requisite facts are
ascertained by the labours of many ; until, at last, the law




