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PREEFACE

THrsr Fasays on Chemieal History anid Bingraphy, and oo
chemical copied, have beon delivered as leetures, or pub-
lisherd as magazine arficles ab various times in the course
of the lask bwenty-five years. A liude alleralion has bean
necasrary bo avold onduve repecition, and in some cases
[note: have becn added, to correet stelements which
have been rondered inacoumts by the progress of dis
COVELY,

I have to thank the Univerdty of Glasgow for perinis
siom oo reprint the oration on Tlack | the editor of the
Veirth's Comepaneon for poonission te repring the sketch
of Lord Kehan, * What is an Element 7' *On the Periodic
Arvangomenl of the Elemeots! Hudium amd its Pro.
ducts,” * What is Electrieity 7' and * How Drscoverics are
Made': the editor of the Confemporersy Reelew for
perinisson fo reprint the articls on ' The Beeguerel Roys":
ancd the Royal Seeiety, which baz kindly granted similar
permisaion Lo republish the Life of M, Berchalot,

WITLLETANM AM=AY.
Chcholier [d,
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I HISTORICAL ESSAYS

THE FARLY DAYS OF CHEMISTRY

1% the early days of the world's history, the study of
seience wag unknown, Tha state of society was insecnre;
notion was constuntly foveding poation, asd men had
little letsure for ocher pursuils save wor and the chase.
Yet we nd, among those nalions which were snificlently
powerful te resist che atiecks of their neighbours, and
suffisiently prosperous to dispense with invasions of the
territory of others in quest of plunder, some attempts to
ingquirs into the mysteries of nature. In some countries,
as in Egpypl, a leisured class of pursons, the priests, urged
no doubt partly by s desire for knowlalge, partly by a
wish to impeess the people with o sense of thetr superior
powors, made some progress in whoat may be ecalled
‘natural  philesophy, wonderstandging by that term
elementary physics and chemiscry, To these they added
a considerable sequaintance wich astronomy sad mathe-
maLics,

For practical purposes of life, toe, certain of the arts,
notably metallurgy and dyeing, which are based on
chemical principles, wers cultdvated. But these were
earried on by rula of thumb, and their development was
glow. Indeed, they were for the most part in the hands
of slaves, the freemen finding it move profitable to
engage in commeree, or in administration, The state of
Turkey or Moroeco, in the presont day, gives a pood
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idea of the condition of life in the conturies before the
Christian ora, in 5o far ag pursuit of sclence is eoncorned,
Evon with the example of adjsining nations, whose
prosperity is in great part due to the abtention they
have paid to the ealtivation of scientific knowledge, the
Turks and the Moors display o total lack of interesi
Much less, then, eould people such a2 those be expocted
to show sny eagerness in the discovery of Nature's
secrels,

Yer from tirme to tone thers have heen minds whoe
refnsad to accept the daily drodgery of e as sufficient
for their needs Questions sueh as; Whenee did thie
world arise# What does it consist of ¥ What will be its
ultimate fate ] perplexed them, as they parplex us; and
. an andeavonr Lo answer gquestions like thera, =spientific
discovery was begun.  Many natlons, however, were
imstencted by the priests of their religion thal it s
impious to make sich Inguiries ; ond it is not until the
era of the early Greel givilization, when the corrent
mythology had caused to retain ite hold on abler minds,
Lhat we find any serious altcinpd to grapple with funda-
mental problems like those stated.  Bul even amony the
Gresks we meet with s disinclination to take troubls
aboot matters which were imagined o have little if any
rolation Lo human atfaira; aven Bogrates, one of their
grestest Lhinkers, luught thak it was foolish to abandon
those things which more nesrly concern man for.
things extarnal to him,  Plao, who chronieled the sayings
of Bocratos, weota in the seventh Look of the Hepubdie:
' We shall pursue astronomy with the help of problems,
just as we pursue geometey; Lut if it i3 our desive to
becoma acquainted with tho true natire of sstronomy,
we shall lot the heavenly bodies alone” And he states
in another place, that even if we were to ascertain these
things, we could neither alter the course of the stars,
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nor apply our knowledge so as to benefit mankind, And
in Timaens, Flato remarks, ' God only has the knowledge
and the power which are abla to combine many things
mto one, and to dissalve the ono into the many. Hut
no man sither ia, or ever will be, able to aceomplish either
the one or the other operntion.’

Even in the widdle nges, the sume spirit of content
with insuffioient olservation, and the same disposition
to draw conslusiona from inauthicient premises, 18 (o he
noticed. Tt is difffeull for us, in s sge when a certain
pequaintanes with seienlilic motlinds of thought, if pet
with seientifie facts, is common to almost every ome, io
imagine the kind of reply 1o elementary questions which
satiefiod our predecessors, even those who devoted time
and, ene would hope, zome powers of mind to o con-
sideration of the subjaot.  Let us take & few exanples.

The anawer which oma of the schoolmen wonld give
to tha guestion : *OFf what ure bodies eomnposed 7 i3 thus
paraphrased by Le Fobure, apethocary to His Majesty
Charles the SBecond : ‘I the substanee 13 o body, it musg
possess quantity ; and of necessity, it must be divisible;
now, bodies must be composzed eicher of things divisible,
or indivisible, that 15, sither of points, or of parts: & body,
however, cannok be composed of points, for a point is
indivisible, possessing oo quanlity, sml, consequently,
it pannot communicale quantity W a body, siuce it does
not itsall possess it. Henece §t must be concluded that
a body must be composed of divisible parts; 1o this,
howsver, it may be satd that such parts wust either be
divisible or imcdivisille; 1f Lhe former, then the part
eannot be the smallest possible, sinee it may itself be
divided into others still more minote; and 17 Lhis smallest
part is indivisible, the same difficulty confronts us, for
it will be withount guankity, which, therefore, it cannot
communicata to a body, for it ilzelf dops not possess it
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gecing thal divisibility is the essential property of
quantity.’ The logte ta unanswerable, bul we are left
where we were,

Let us next se¢ whal idess were held by Du Clos,
physician Lo Louiz xiv,, on the cause of the solidification
of liquids. These are his memorable words:

‘The reason of the concrotion of liquids s obviously
dryness | for this quelity, being Whe oppesite of meistness,
which renders bodies liquid, may well produce an effect
opposite o that produced by the latter, to wit, the
concretion of Hquida®  Again, we have not gained much
information by the profoumd alterance.

Oue more gquotaidon.  1iis [romoa work by Jean Rey,
Doctor of Medicine, published in 1630, cotitled, *On an
luguiry wherefore Tin ond Lead inerense in Weighi vn
Caleination.' Tle i srguwing chat “Nature abhors a
vacuum, & favourite thesia i former days, ' Tt is quite
gertain thatl o khe boonds of neture, a vacuom, which
is nothing, est Lnd ne place.  Thore is pe power in
Nature from which nothing eould have made the universe,
and none which could reduce the universe to nothing:
thot requires the suine yirtne. Now the wmatter would
be othorwizo If there could be a vacuum, For if it conld
be here, it could also be there; snd being here and thers,
why not elsewhera ! and why not everywhere ! Thus the
universe conld rench annihilation by its own forees; but
to Ilim along who eould make ii is due the glory of
aompassing 1ts descraction,’

Wo must remembor, thorefore, n studying the early
history of chemistey, that not only wera faels, vmiliar to
many of ns now, wholly unknown ; but we must alse bear
in mind that the polnt of yview from which the early
chemists surveyed cho phenomena of nature wae entirely
different from that to which wo sre vew acenstomed,
Iy is evident, from Lhe gxumnples quoted, which are not
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taken from the writings of those whe lived at a very
romaote time (rom Lhe present day, but only six or ssven
penerations ago, thet our great-great-grent-grandfuthers
differed from ourselves not merely in lack of knowledge,
but in the way thoy reparded the faets which they
observed.  And it is consequently somewhat difficult for
us to adopt their point of view, and to think their
thoughts. DBut we must attempt to do s, 1F we are to
realise the progress of our science.

The progress of the selence of Chemistry, indeed, forins
one phase of the prograss of knman thought  The ideas
which bave been held, Bovwever, Tion in certain channels,
They wmay all ba refeered to speculadons on the nature
of wattee; but the spooulations teke different forms,
For it may be ingquired: What forins is matter capable of
assuming ! Or, what is the minute structure of maiter
(r, what changes does matter undergo? These three
nueations wera for the ancients, as they are siill for ns,
fundamental ; and i will he tha aim of these esrays to
endeavour to give Lhe rewler some ides of the history
of these three lines of thought. We shall see thal
our presenl kuowledge coables us in some  measure
te counect these three liones of inquiry by victue of
certain hypotheses; but ic will ke convenlent to treat
of ench separately, ob least np to a certain stage.

THE ELEMEXTS

The wond *Element,'in Lthe old days, had o meaning
diffevent from that which we now ascribe to it or, to be
more exack, it had two mesniogs, which were frequently
eonfounded with one ancther, The suppested derivation
of the word indicates one of these meaninge; it is thal
which we usually pive it; for, just as¢] “m," snd ‘n’ are



