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JOSEPH PRIESTLEY, NATURAL
PHILOSOPHER*

Robert E. Schofield

In this two hundredth anniversary year of his death, we chemistry and the denigration of its major defender (3).
are met to celebrate the life and career of Josephlt was the Lavoisians who created the caricature slav-
Priestley—and most of us celebrate the wrong man, forishly adopted for nearly two centuries by chemists and
the wrong reasons. We celebrate the pneumatic chemhistorians of chemistry.
ist who, in a flurry of random experiments made over a D las McKie. th lar bi h f
period of five years, isolated and partially identified nine Lavor qughas CRIE, 3 Eo.pu ar. |oir§p ero
new gases, including oxygen—and the man who spent avoisier, has §ummar|z§ their version (4):
roughly five times as long perversely fighting the new  As an experimenter, Priestley has been represented
chemistry based on his own discoveries. This man, as 2San amateur and dilettante chemist, capriciously flit-
Georges Cuvier was to put it in the éloge written for the  ting from one haphazard experiment to another, and
. - . despite the scientific absurdity of his method, hav-
Académie Nationale des Sciences, was a father of mod-

hemi b fused iz hi d h ing the good fortune to make classic discoveries; and
ern chemistry but refused to recognize his own daugh- o', theorist, he has been described as ingenuously

ter (1). weaving these discoveries into the tattered fabric of

o . Dri the phlogiston theory, to which he was so blindly
Now some small part of that pictuisdrue: Priestley devoted that no amount of hostile evidence could con-

did iSOlate_ a”‘?' partially describ_e hineé new gases, <'.:1nd vince him of its falsity. . . .Both these views are inex-

that does justify some celebration (2). But the major 5. the first entirely so . . and the second requires
and false part of the picture is the continuing conse-  gualification.

guence of a scenario created for us by that master o
rhetoric and public relations, Antoine Lavoisier, and his

followers. Their campaign for personal recognition and

the new chemistry required the destruction of the old

Now the Lavoisians were not entirely to blame. They
were justly elated at their quite remarkable achievement
and dismayed at Priestley’s continued opposition—an

NOTE FROM THE EDITOR

Most of this issue of thBulletinis devoted to papers presented at the symposium held at thea2@Bal
American Chemical Society meeting in Philadelphia in August, 2004. Organized by Dr. James J. Bohning
and Dr. R. A. Olofson and titled “Joseph Priestley, Universal Catalyst: A Bicentennial Celebration of his
Life,” the program provided a broad perspective of Priestley the ‘whole man.’ As the symposium partic
pants demonstrated, Priestley was only secondarily a practicing scientist whose concerns and scholarly
pursuits spanned the fields of religion, education, social change, and, inevitably, political life.
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opposition, moreover, in the apparent framework of con- denial that there was any essential difference between

fusing appeals to contradictory applications of

phlogiston theory. Frederic Holmes has suggested, how-

ever, that Priestley differed from Lavoisier, not because
he was defending Georg Stahl's discredited chemical

theory of phlogiston, but because he was defending his

own collection of phlogistic explanations for a number

of phenomena never considered by Stahl. Holmes was

certainly on the right track here but could have gone
much further, as John McEvoy did in declaring (5):

So long as ‘science’ is viewed in isolation from its
cultural content. . . will Priestley’s scientific thought
be found wanting. For the order, unity, and aim of
his natural philosophy does not derive from any nar-
rowly defined chemical principles or problems . . .
When placed in a wider intellectual context,
Priestley’s scientific thought takes on a very differ-
ent complexion. . . . [He] subjects his scientific
conceptualizations to the dictates and demands of
intellectual principles that are far wider in scope than
eighteenth-century chemistry and that seek to encom-
pass the totality of reality . . . . Order informs appar-
ent chaos when this methodology is located in the
overall programme of an earnest study of nature that
promised to reveal the greater glory of God . . .

In short, Priestley was not a scientist nor—you will, |

body and spirit (or soul). He was a monist.

It was not his primary concern to discuss the fun-
damental nature of matter, but to prove the uniform com-
position of man. He wished to demonstrate that mind,
or the principle of perception and thought, is not a sub-
stance distinct from the body, but the result of corporeal
organization. This monistic assumption was, he claimed,
independent of any consideration of the internal struc-
ture of matter, “about which we know very little, hav-
ing few data to argue from.” (8) But, like Isaac New-
ton, who followed his declaratioklypothesis non fingo
with hypotheses on the nature of the aether, Priestley
could not resist speculations on the nature of matter.

In fact, Priestley had been intrigued by the ultimate
nature of matter long before he articulated his monism.
His History and Present State of Electric{ty767) was
prefaced by the statement (9):

Hitherto philosophy has been chiefly conversant
about the more sensible properties of bodies; elec-
tricity, together with chymistry, and the doctrine of
light and colors, seems to be giving us an inlet into
their internal structure on which all their sensible
properties depend.

trust excuse his lapse—a chemist, something which helLater in the same work, his first scientific publication,

several times explicitly denied being (6). Priestley was
a Natural Philosopher, which he defined as an investi-
gator of the Wisdom of God in the Works and Laws of
Nature (7). Itis well to keep in mind that Priestley was,
by profession, a minister—for an aberrant, Unitarian,
Christianity, if you will, but nonetheless a calling which
he thought the most important and most satisfying of
any that existed. He chiefly valued his work in natural
philosophy for the discoveries which lent authority to
his religious opinions. He perhaps never quite realized
the extent to which that work informed his religious
opinions; or was ivice vers&

Priestley’s denial of the Trinity was partly based
on the conviction that primitive Christianity had been
corrupted by a mixture of Eastern religions (notably
Hinduism), Platonism, and Gnosticism, all of which held
that the body was an imperfect container for Divine
Spirit. There was, he thought, no historical justification
for a belief in the existence of the spirit of Christ prior
to the creation of the world. The philosophical justifi-

Priestley wrote (9):

...chymistry and electricity are both conversant about
the latent and less obvious properties of bodies; and
yet their relation to one another has been little con-
sidered . .. . Among other branches of Natural Phi-
losophy, let the doctrine of LIGHT AND COLOURS
be also particularly attended to. It was this that New-
ton thought would be the key to other, at present oc-
cult properties of bodies.

It should then come as no surprise that Priestley’s next
major scientific book waghe History and Present State
of Discoveries relating to Vision, Light, and Colours,
for short,History of Optics(1772), nor that this work
should contain speculations on the nature of matter.
These speculations took something of the form of the
elaborate matter theory of the Jugo-Slavian astronomer
and philosopher, Roger Joseph Boscovich, whose
Theoria Philosophiae Naturalisf 1758 was to capture
the imagination of physicists, such as Michael Faraday,
James Clerk Maxwell, and J. J. Thomson into the twen-
tieth century. Because that theory contained no provi-

cation for that belief was based upon the false principle sjons for quantification or verification, it has also earned
of duality, which held that substances could be divided the scorn of phi|050phers and historians, for whom
into the material and the spiritual, each totally and ab- priestley’s “Boscovicheanism” is yet another excuse for
solutely different from the other. Priestley was led to a hijs belitlement. But Priestley’s “Boscovicheanism,”
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like Boscovich'sTheoriaitself, had its roots in the specu- sistance, sufficient to . . . appear perfectly hard . . .
lations of Isaac Newton. Matter is by this means resolved into nothing but the

divine agency, exerted according to certain rules.

Starting from the_ corpuscular theories of the sev- a4 if his opponents chose to call this “matter” by the
enteenth century, which had held that all matter was ul- .o o of spirit, Priestley would not object; all he was

timately the same, manifesting differences only in the ,nenging for was a conjunction of powers so as not
sizes, shapes, and motions of its ultimate partlcle_s, NeW‘needIesst to multiply substances.

ton had added the concept of forces—of attraction and

repulsion. In those “bold and eccentric thoughts* of the It was a mistake, for Priestley’s reputation as a theo-
Queries to hi©pticks particularly numbers 20 to 23 logian, thathe did not adopt the name “spirit,” for his

of the Latin edition of 1706, Newton had even argued persistence in using the term “matter” led the orthodox
that the same particles might alternate attractive and re+o claim he was an atheist—which he clearly was not—
pulsive forces at different distances (10). That argu- and even offended the transcendental Unitarians of the
ment was taken up by several eighteenth-centurynineteenth century. It was an even greater mistake, for
Newtonians, including John Rowning, whddempen- his reputation as a scientist, that he did not attack
dious System of Natural Philosopfiy37-43) Priestley ~ Lavoisian chemistry on monistic, corpuscular grounds.
had used as a student at Daventry Academy in the earlyHe had used monistic arguments against the Scottish
1750s and as a reference intistory of Opticsn 1772; Common-Sense philosophers, whose proposal of a “vain
John Michell, whom Priestley knew in Leeds, and con- multiplication” of separate, arbitrary, instinctive prin-
sulted for theHistory of Optics was another dynamic  ciples of perception not only denied the agreeable sim-
corpuscularian; and, most important, Stephen Hales,plicity shown in other parts of nature, but also forestalled
whose\egetable StaticksPriestley read in 1770 and any attempt to examine the ultimate nature of percep-
found his major early inspiration for pneumatic experi- tion (13). Consider then the possibilities of a monistic

ments, had written there (11): attack on the taxanomic chemistry of Lavoisier, with its
If all the parts of matter were only endued with a endless multiplication of separate, arbitrary, determinate
strongly attracting power, whole nature would then elements, forestalling any investigation as to why they
immediately become one unactive cohering lump; differed or how they interacted. Such an attack could

wherefore it was absolutely necessary, in order to the not have defeated the new chemistry, but, at least, its
actuating and enlivening this vast mass of attracting proposer would not have gone down in history as a be-

matter, that there should be every where intermix’d nighted supporter of phlogiston.
with it a due proportion of strongly repelling elastick
particles, which might enliven the whole mass . . . . Priestley never explicitly attacked Lavoisian chem-

istry on metaphysical grounds, although there are sug-
gestions throughout his work that he had larger aims
than an exploration of the permutations and combina-
tions of substance that were to characterize the chemis-
try of his day. In 1776 he wrote (14):

His m_ost _ComP'ete exposition_ of that theory i_s prob- This is not now a business of aironly . . . but appears
ably that in his printed debate with the theologian and (g pe of much greater magnitude and extent, so as to

It is hardly surprising that Priestley should adopt some
form of this Newtonian-Rowning-Hales-Michell-
Boscovich theory for his own metaphysical speculations
on a theory of matter.

mathematician, Richard Price (12): diffuse light upon the most general principles of natu-
Suppose . . . that the Divine Being, when he created ral knowledge, and especially those about which
matter, only fixed certain centers of various attrac- chymistry is particularly conversant. And it will not
tions and repulsions extending indefinitely in all di- now be thought very assuming to say that . . . we
rections, the whole effect of them to be upon each may perhaps discover principles of more extensive
other; these centers approaching to, or receding from influence that even that of gravity itself.
each other, and . . . carrying their peculiar spheres of And in the following year (15):
attraction and repulsion along with them . . . these

The reason of my great expectations from this mode
of experimenting is simply this, that, by exhibiting
substances in the form of air, we have an opportunity
of examining them in a less compounded state, and
are advanced one step nearer to their primitive ele-
ments.

spheres may be diversified infinitely so as to corre-
spond to all the kinds of bodies that we are acquainted
with . . . A compages of these centers placed within
the sphere of each other’s attraction will constitute a
body that we term compact and two of these bodies
will, on their approach meet with a repulsion, or re-
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There is even one published reference to the dynamicgestion that Priestley’s resistance to Lavoisier was based

corpuscularity of his matter theory (16): on imperfections of his experiments compared to those
| went upon the idea, that the change of consistence ~ Of Lavoisier. In the accuracy of his observations,
in water was brought about by extending the bounds Priestley was superior, or equal, to his contemporaries,
of the repulsion of its particles, and at the same time particularly Lavoisier (18). That resistance focused,
preventing their actually receding from each other, instead, on the experimental errors in Lavoisian chem-

till the spheres of attraction within those of repulsion istry, errors equal in their numbers to those found in the
should reach them. The hypothesis may still be not chemistry of Stahl.

amiss, though | did not properly act upon it.

And, finally, there is one comment, of 1801, that may Of the four essentials in Lavoisier’s new theory of
be an oblique philosophical attack on Lavoisian chem- combustion, for example, only that on change of weight
istry (17): has survived its publication in 1785. In 1794 the Dutch

chemists, Deiman, van Troostwyk, Nieuwland, and
Bondt, found combustion taking place in the absence of
oxygen. Oxygen is not, as hamed by Lavoisier, an acid

A knowledge of the elements which enter into the
composition of natural substances, is but a small part
of what it is desirable to investigate with respect to

them, the principle, and the mode of their composi- former, for Priestley and others demonstrated that ma-
tion: as how it is that they become hard or soft, elas- rine acid (hydrochloric acid) contained no oxygen.
tic or non-elastic, solid or fluid, &c. &c. &c. is quite Moreover, if phlogiston was to be attacked, for its lack
another subject, of which we have, as yet, very little of weight, so also should light and heat, each named a
knowledge, or rather none at all. material element in Lavoisier’s system.

Priestley’s negative responses to Lavoisian chemistry
were soon overshadowed by political events: the 1791
Birmingham Riots and the 1794 French Republican ex-
ecution of Lavoisier. Most of those responses were
therefore, contained in the forty-five papers and four
pamphlets Priestley published during his decade in the
United States—more scientific items than he had pub-
lished during all his years in England. These items are
sometimes cited by title, but the contents were ignored
by his contemporaries and by modern historians of chem-
!‘stry a“!fe' They were ignored becguse 'P'rlestley Was iews that the properties of compounds reflected the
wrong, becau_se a few errors were insufficient to over- elements composing them (19):

turn an otherwise successful system, and because ex-
planations were later (sometimes much later) found for
Priestley’s objections.

Despite the titles given his American pneumatic
publications—The Doctrine of Phlogiston established
and that of the Composition of Water refutg803) (19),

' for example—few were, in fact, concerted defenses of
phlogiston. They were, instead, detailed attacks on
French chemistry; and Priestley developed a disconcert-
ing instinct for weaknesses in the French system. He
had a knack for selecting substances with widely vary-
ing properties (the multiple oxides, for example, of sul-

fur, phosphorus, and nitrogen) to question Lavoisian

Substances possessed of very different properties may
be composed of the same elements, in different pro-
portions, and different modes of combination.

Attacks on Priestley’s phlogistic chemistry have Metallic calxes were not all oxides. Reduction of
emphasized errors and incongruities; and there wereferrosopheric oxide (finery cinder) produced inflam-
plenty of these, but they seldom involved experimental mable air, without the presence of water. When Will-
error. Verbruggen has effectively answered any sug-iam Cruickshank identified this heavy inflammable air

“Dr. Priestley began his career of discovery without any general knowledge of chemistry, and with a very|imper-
fect apparatus. His characteristics were ardent zeal and the most unwearied industry. He exposed all the sub-
stances he could procure to chemical agencies, and brought forward his results as they occurred, without at-
tempting logical methods or scientific arrangement. His hypotheses were usually founded upon a few loose
analogies; but he changed them with facility; and being framed without much effort, they were relinquished with
little regret. He possessed in the highest degree ingenuousness and the love of truth. His manipulations, though
never very refined, were always simple, and often ingenious. Chemistry owes to him some of her most important
instruments of research, and many of her most useful combinations; and no single person ever discovered so
many new and curious substances.”—Humphrey Dalments of Chemical Philosopty812.
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as a separate species of air, carbon monoxide, in 1801gf electrical attraction inspired the classic experiments
Priestley declared, somewhat ingenuously, that he hadof Henry Cavendish; whose reference to the purifica-
found that air as early as 1772. Moreover, its designa-tion of air by vegetation inspired the photosynthesis stud-
tion did not solve a problem for the Lavoisians; it in- ies of |ngenhousz, Senebier, and Saussure; whose ph|o_
creased their number. Priestley could not understandgjistic explanation of respiration inspired the oxidation-
why the chemists in Paris boasted of a finding that aban-respiration work of Lavoisier and LaPlace; and whose
doned a critical part of the new chemistry: that water constant attacks on the antiphlogistionists—in the face
was essential to the formation of inflammable air; and of almost universal opprobrium—forced the tightening
he quoted from LavoisierElementdo that point (19).  of their experimental evidence. Let us celebrate the man
whose observations of gaseous diffusion, for all his mis-

The salient issue, for the Priestley detractors, has i ) o
understandings of them, encouraged the investigations

usually been his attack on the nature of the composition -~ : .
of water. Nothing seems more revealing of prejudice of John Dalton and OT W',”'am Graham inio the chemi-
and experimental incapacity than Priestley’s insistence,Cal problems of the kmeztlc the_ory c1)1f gases. We should
from the 1780s to the 1800s, that the combination of honor the man whose “materialist” view of matter as

hydrogen and oxygen sometimes produced an acid. ButPIMt, or powers, hi; insisten_ce that qua_nti_ties, time_ and
the evidence is clear that, in experiment after experi- temperature, were involved in differentiating chemical

ment, Priestley and his critics did produce a weak nitric processes, and his persuasion that material differences

acid from that combination. The explanation, as Henry could be explained by the arrangements of the matter of
Cavendish early showed, was due to nitrogen impuri- which things were made, which all foreshadow the chem-

ties in the gases used. But when Priestley deIiberater:;Stry 'that developr(]eda gnce the' wqpro(;/ements of the
introduced quantities of nitrogen into the hydrogen-oxy- avoisian system had been assimilated.

gen mixture, he all but eliminated production of the acid! Above all, let us celebrate the man whose persis-
In time, he could produce pure water or acid, at will, by tent freedom of speech and of religion forced his exile
varying the quantity of nitrogen or hydrogen and/or the to this country; the man who, despite his homesickness
intensity of the combustion in his experiments. Unable for the land of his birth, could praise the constitution of
to explain his work, the Lavoisians ignored it. Thanks the |and of his refuge and who affectively thanked Tho-
to the physical chemistry which Priestley’s questions mas Jefferson that, for the first time in his life, he lived

sometimes seem to have previsioned, the explanation isn a country where the government was friendly to him.
to be found in the different energies of combination of

oxygen with hydrogen and with nitrogen.

Priestley’s experiments were sound, but in the end
the failure of his criticisms lay precisely in his depen-

dence upon those experiments. He had a particularly * This paper is based on the presentation at the sym-

virulgnt im_‘ection of that eighteenth-century Bri_tish ob- posium at the Philadelphia ACS Meeting, Philadelphia,
session with Francis Bacon and mistakenly believed thatoqgs HIST 025.

experiments could stand by themselves, with interpre-
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