ALEMBIC CLUB REPRINTS,
NO. 8; THE DISCOVERY
OF OXYGEN, PART 2



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649282111

Alembic Club Reprints, No. 8; The Discovery of Oxygen, Part 2 by Carl Wilhelm Scheele

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



CARL WILHELM SCHEELE

ALEMBIC CLUB REPRINTS,
NO. 8; THE DISCOVERY
OF OXYGEN, PART 2

ﬁTrieste






Hlembic Club Reprints—Ho. 8

THE DISCOVERY OF OXYGEN
PART 2

! FEPERLMENTS HY

CARL WILHELM SCHEELE

{rrrsl

EDINBURGH
THE ALEMBIL CLUB

CHICAGD
THE UKIVERSITY OF CHICAGO PRESS
19065






PREFACE.

i

HE portions of Scheele’s “ Chemical Treatise on
Air and Fire™ here reproduced in English are
intended to form a companion volume to No. 7 of the
Club Reprnts, which contains Priestley’s account of
his discovery of oxygen. Not only have the claims of.
Schecle to the independent discovery of this gas never
been disputed, but the valuable volume of * Letters and
Memoranda ™ of Schecle, edited by Nordenskjold, which
was published in 18gz, places it beyond doubt that
Scheele had cbtained oxygen by mote than one method
at least as early as Prieatley’s first isolation of the gas,
although his prmted account .of the discovery only
appeared about twa years after Priestley’s, The evi-
dence of this bas been found in Schecle’s laboratory
notes, which are stall preserved in the Royal Academy of
Beience in Stockholm,
In his “Chemical Treatise” Seheele endeavours, at
considerable length, to prove by experiments his views

as to the compound character of hemt . i of light = .

These pottions of the wotk have becn entirely omitted
fromi what is reproduced bere, All the places where
omissions have been made are indicated.

Every care has been taken in the endeavour to make
the transiation a faithful reproduction of the meaning of
the original, whilst literal accuracy has been aimed at
rather than literary elegance.

8 L. D,
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CHEMICATL TREATISE ON AIR AND
FIRE.*

S —

1. IT 1s the object and chief business of chemistry to

skilfully separate substances into their constituents,
to discover their properties, and o compound them in
differsnt ways.

How difficult it is, however, to carry aut such opera-
tions with the greatest accuracy, can only he unknown to
onc who cither has never undertaken this occupation, or
at least bas not done so with sufficient attention.

2, Hitherto chemical invesligators are not agreed as to
how many elements or fundamental materials compose all
substances, In fact this is one of the most difficult
problems ; some indeed hold that there remains neo
further hope of scarching out the elements of substances,
Poor comfort for those who feel their greatest pleasure in
the investigation of natural things!  Far {s he mistaken,
who endeavours to confine chemistry, this noble science,
within such narrow bounds! Others belicve that carth
and phlogiston are the things from which all material
nature has derived s originn The majority seem com-
pletely attached to the peripatetic elements,

3 I must admit that T have bestowed no little trouble
upon this matter in order o obtain a ¢lear conception of
it. One may reasonably be amazed at the numerous
ideas and conjectures which authors have recorded
on the subject, especially when they give a decision
respecting the fiery phenomenon ; and this very matter was

* Carl Withelm Scheele’s Chemische Abhandlung von der Laft
und dem Feuer, Upsala und Leipaig, 1777



6 Schieele.

of the greatest importance to me. 1 perceived the
necessity of a knowledge of fire, because without this
it is not possible to make any experiment; and with-
out fire and heat it is not possible to make use of
the action of any solvent. I began accordingly to
put aside all explanations of fire; 1 undertook a multi-
tude of experiments in order to fathom this beautiful
phenomenon as fully as possible. I soon found, however,
that one gould oot form any true judgment regarding the
phenomens which fire presents, without a knowledge of
the air. T saw, after carrying out a series of experiments,
that air really enters into the mixture of fire, and with it
forms a constituent of flame and of sparks. 1 learned
accordingly that a {reatize like this, on fire, could not he
drawn up with proper completeness without laking the
air also into consideration. .

4. Air is that Auid invisible substance which we con-
tinually breathe, which surrounds the whole sorface of
the earth, is wery elastic, and possesses weight. It is
always filled with an astonishing quantity of all kinds of
exhalations, which are so finely subdivided in it that they
are scarcely visible even ib the sun's rays.  Water vapours
always have the preponderance amongst these foreign
particles.  The air, however, is also mixed with another
clastic substance rasembling air, which differs from it in
numerous propertics, and js, with good reason, called
acrial acid by Professor Bergman. It pwes its presence
to organised bodies, destroyed by putreficiion or com-
bustion. i

5. Nothing has given philosophers more trouble for
some years than just this delicate acid or so-called fixed
air. Indeed it is pot surprising that the conclusions
which one draws from the properties of this elastic acid
iire not favourable to a1l who are prejudiced by previously
conceived opinions. These defenders of the Paracelsian



On Air and Five i

doctrine believe that the air is #n itself unalterable ; and,
with Hales, that it really uniles with substances thereby
losing its elasticity ; but that it repains its original nature
as soon as it 15 driven out of these by fire or fermen-
tatign. But since they see that the air so produced is
endowed with propertics quite different from common air,
they conclude, without experimental proofs, that this air
has united with foreipn toaterals, and that it muost be
purified from these admixed foreign particles by agitation
and filtration with various Ngoids. I believe that there
would be no hesitation in accepting this opinion, if one
could only demonstrate clearly by experiments that a
given quantity of air is capable of being completely con-
verted inlo fixed or other kind of air by the admixture of
foreign materials ; but since this has not been done, I
hope I do not err if E assume as many kinds of air as
experiment reveals to me.  For when I have collected
an elastic fluid, and observe concaming it that its cxpansive
power is increascd by heat and diminished by cold, while
it still uniformly retains its elastic Buidity, but also discover
in it properties and behavieur diflerent from those of
commen air, then I consider myself justified in believing
that this 15 a peculiar kind of air. I say that air thus
collected must retain its elasticity even in the greatest
cold, because otherwise an innurnerable multionde of
varieties of air would have to be assumed, since it is very
probable that all substances can be converted by excessive
heat into a vapour resainbling air.

8. Substances which are suhjected to putrefaction or
to destruction by means of fite diminish, and at the same
time consume, a part of the air; sometimes it happens
that they perceptibly increase the bulk of the air, and
sometimes finally that they neither increase nor diminish
a given guantity of air—phenomena which are certainly
remarkable, Conjectures can here determine nothing

dl




8 Scheele,

with certainty, at least they can only bring small satis-
faction to a chemical philosopher, who must have his
proofs in his hands. Who does not see the necessity of
making experiments in this case, in order to obtain light
concerning this secret of nature #

7. General properties of ordinary air.

{1.) Fire must burn for a cerain titne in a given
quantity of air. (2.} If, so far as can be seen, thic fire
does not produce during combustion any fluid resembling
air, then, afler the fire has gone out of itself, the guantity
of air must be diminished between a thind and a fourth
part. {3} Tt must not unite with common water.  (4.)
All kinds of animals must live for a certain time in a
confined quantity of air. (5.} Seeds, as for example
peas, in a piven quantity of similarly confined air, must
strike roots and attain a certain height with the aid of
some water and of a moderate heat.

Consequently, when I have & Auid resembling air in its
external appearance, and fingd that it has not the properties
menticned, even when only one of them 15 wanting, I fecl
convinced that it is not ordinary air.

8. Air must be composed of elastic fluids of
two kinds.

- First Experiment—T dissolved one ounce of
alkaline liver of sulphur in eight ounces of water; I
poured 4 ounces of thiz solution into an empty bottle
capable of bolding 24 ounces of water, and closed it most
sccurely with 3 cork: I then invertad the bottle and
placed the neck in a small vessel with water; in this
position I allowed it to stand for 14 days. During this
time the solution had lost a part of its red colour and had
also deposited some sulphur : afterwards I took the bottle
and held it in the same position in a larger vessel with
water, 5o that the mouth was under and the bottom above
the water-level, and withdrew the cork under the water ;



