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FRANCIS BACON: AN ALCHEMICAL ODYSSEY
THROUGH THE NOVUM ORGANUM

Pedro Cintas, University of Extremadura, Spain

One of the most fascinating and thought-provoking
periods in the history of chemistry is the coexistence in
Western Europe of the ancient alchemy (having most
likely arisen from Hellenistic and Arabic influences)
and the rational, scientific chemistry we know today.
By its own nature, this is a rather indeterminate period
ranging from the Renaissance (around the 15th and 16th

centuries) to early in the 19th century when chemical
gold making–transmutation–was conclusively refuted
by scientific evidence.  Although the origin of alchemy
is uncertain, it had a double aspect: on the one hand it
was a practical endeavor aimed to make gold or silver
from ordinary and abundant metals such as lead or cop-
per, whereas on the other it was a cosmological theory
based on the interaction between man and the universe.
Thus, basic goals of alchemy correspond to those of
astrology in an attempt to discover the relationship of
man to the stars and how to exploit that knowledge to
obtain wealth, health and immortality (1).  There is no
doubt, however, that alchemy largely contributed to the
development of chemistry with a variety of novel sub-
stances and techniques.  Superficially speaking, the
chemistry of alchemy involved a complicated succes-
sion of combinations or heatings of several materials,
operations supposed to be within reach of any initiated
person, with the ultimate objectives of obtaining gold
or an elixir of immortality (2).  Unfortunately, a clear-
cut distinction between alchemy and the then emerg-
ing field of chymistry or chemistrie (the Old English
words related to the present chemistry) cannot be made
(3, 4).

During that time, especially the 17th century, some
philosophers and artists were interested in alchemical

practices, although they did not waste their effort and
money in pursuit of the philosopher’s stone and other
alchemists’ dreams.  Among these natural philosophers,
the figure of Sir Francis Bacon (1561-1626) should
chiefly be mentioned.  Bacon is best known as a phi-
losopher of science and a master of the English tongue
(5).  In the former case, many of his writings were con-
cerned with the natural sciences and the theory of sci-
entific method, which he considered incomplete and tak-
ing little account of observation while giving too much
credit to tradition and authority.  He had an acute power
of observation and advocated the repetition of experi-
ments as a means to verify hypotheses, rather than to
consider the latter ones as if they were incorrigible axi-
oms.  Through his famous Idols (doctrines or attitudes
of mind that are seemingly corroborated by empirical
observations, but in fact ideas that are forced to be in
accord with a favored theory), Bacon ridiculed the learn-
ing methodology of his time.

Bacon was a prolific writer, even during his politi-
cal career as a member of Parliament and later Lord
Chancellor in the service of James I, a period spanning
more than 35 years (6).  He devoted much more time to
natural sciences and philosophy after his fall from power
in 1621.  Two major books constitute the core of Bacon’s
philosophy of science:  De Dignitate et Augmentis
Scientiarum (“On the Dignity and Advancement of
Learning,” 1605), and especially the Novum Organum
(“The New Organon or Method,” 1620) after the Greek
word organon meaning instrument (7).  Bacon in fact
prepared several drafts of the latter book between 1608
and 1620.  Other works also contain abundant references
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to empiricism, collections of observations, and interpre-
tation of natural phenomena.  Such works, along with
the two above-mentioned works, constitute what Bacon
called the Great Instauration (8).

The Novum Or-
ganum (NO) is, how-
ever, his most impor-
tant and lasting opus,
intended to be a collec-
tion of novel directions
for the interpretation of
Nature.  Globally con-
sidered, this work, also
published in two books,
is no more than a series
of short essays called
aphorisms which deal
with an enormous vari-
ety of subjects with
considerations often
rooted in metaphysics,
not to say that some
kind of occultism is
also present in his
thought.  It is, however,
possible to discover
Bacon’s achievements
in science which
emerge from his re-
markable power of ob-
servation.  He de-
scribed with admirable
detail phenomena taken
from both animate and
inanimate bodies, real-
ized his own measure-
ments, and suggested
further experiments.   In
addition, he gave new
interpretations to such
natural phenomena, of-
ten challenging the ac-
cepted theories of his time.

The present manuscript is a brief journey through
the Novum Organum with emphasis on chemical descrip-
tions and experiments.  The aim is to present Bacon’s
interesting work on physico-chemical phenomena and
his particular vision of alchemy.

Bacon’s Alchemy: Currents of Thought

At first glance it is difficult to understand the interest of
Bacon toward Chymistry (3,4) beyond that of a natural

philosopher occupied in
the observation of phe-
nomena.  Unlike other
branches of natural phi-
losophy, chemistry was
not deemed worthy of
academic study; and in
most cases it was consid-
ered a mere collection of
craftsmen’s recipes.  This
situation has been ana-
lyzed in detail by
Principe in his compre-
hensive biography of
Robert Boyle, which also
gives an overview of the
history of alchemy and
chemistry in the 17th cen-
tury (9).

Bacon’s works, and
the Novum Organum is
no exception, were influ-
enced, at least to some
extent, by the different
systems of thought that
prevailed in England in
the 16th and 17th centu-
ries: Aristotelian scholas-
ticism, humanism in-
spired by Plato and a
number of Italian phi-
losophers, and occultism.
Bacon largely deviated
from scholasticism, al-
though in the time Bacon
began to write an official
criticism of Aristotle’s
philosophy was focused

on logic and not, as Bacon’s critique was to do, on knowl-
edge of nature.   Bacon, however, was closer to human-
ism and shared with it the idea that knowledge of nature
derives from observation and perception by the senses
(10).    Bacon also added the key element of experimen-
tal verification, i.e., observations worthy to support theo-
ries must be repeatable (11).
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The third significant mode of thought in the
Baconian philosophy is occultism or esotericism:  that
is, the search for a mystical relationship between man
and the cosmos, as in alchemical speculations, and the
knowledge of magical or unnatural forces.  Occultism
was prevalent in Latin Europe for several centuries and
flourished especially with the work and legacy of
Paracelsus (1493-1541), who sought out the most learned
figures of practical alchemy, not only to discover the
most effective methods of chemical therapy, but also,
and importantly, to discover the latent forces of nature
and how to use them (12).  Occultism and its Paracel-
sian influences were also rooted in England at the time
of Bacon and his contemporaries, Robert Fludd (1574-
1637) being one of the most salient exponents (13, 14).
A vision of Bacon as a mystic has been supported by
some scholars (15), who regard Bacon’s writings as
steeped in alchemy and magic.  However, most laymen
will not find much of a mystical character in the Novum
Organum, even though Bacon often alludes to Paracelsus
and his theories and experiments (vide infra).  A consid-
erable portion of the Novum Organum is devoted to an-
swer how scientists should proceed in order to increase
knowledge of the natural world.   In doing so, Bacon
concentrates on the “how” rather than the “why” of
Aristotelianism.  Most hypotheses and explanations pro-
vided by Bacon through the second book of the Novum
Organum contain little theological and esoteric argu-
ments.

Bacon was arguably no great friend of alchemists,
although he was able to pick up the pluses of alchemy,
especially the value and technical importance of certain
chemical substances.  Bacon did not reject any experi-
mental evidence provided by the alchemists but rather
the way of making things, paying attention to minute
details not involved directly in the result of their experi-
ments (16, 17, 18):

The empirical school of philosophy yields more de-
formed and monstrous ideas than the sophistical or
rational, because it is based, not on the light of com-
mon notions…, but on the narrow and obscure foun-
dation of only a few experiments… A notable ex-
ample of this is to be found in the alchemists and
their teachings.
It is true that alchemists have some achievements
from their labors, but these came by chance, inciden-
tally, or by some variation of experiments, such as
mechanics are accustomed to make, and not from any
art or theory… Those too who have applied them-
selves to natural magic, as they call it, have made
few discoveries, and those trivial, and more like de-
ceptive tricks.

The alchemist nurses eternal hope, and when the thing
does not succeed, he blames error of his own, and in
self-condemnation thinks he has not properly under-
stood the words of his art or of its authors, where-
upon he turns to traditions and auricular whispers; or
else thinks that in his performance he has made some
slip of a scruple in weight or a moment in time, where-
upon he repeats his experiments endlessly.

As severe as these criticisms may be viewed, they were
also expressed by Bacon’s predecessors who were sworn
enemies of the malpractices of alchemists and, never-
theless, they also advocated the use of chemicals in
medicine (Paracelsus) or art.  For instance, Leonardo da
Vinci (1452-1519) was acquainted with the frauds of
alchemists (19):

The false interpreters of nature declare that quicksil-
ver is the common seed of every metal, not remem-
bering that nature varies the seed according to the
variety of the things she deserves to produce in the
world.

Bacon’s natural philosophy is frequently impregnated
with chemical studies and analyses of observable prop-
erties.  His rather eclectic approach is often obscure as
Bacon sometimes recurs to Aristotelian elements, while
other discussions are focused on Paracelsian principles,
or both, which were invoked by alchemists in the 17th

century.  The oldest Aristotelian vision that matter was
composed of air, water, earth, and fire, each represent-
ing a particular property or quality, was widely accepted
in Western Europe by natural philosophers.  Aristote-
lian philosophy also suggested that such elements com-
pared one with the other were in a proportion of ten to
one, an assumption that Bacon considered to be false
(20):

The ratio of density of the so-called elements is arbi-
trarily fixed at ten to one; and other dreams of that
kind.  And that sort of vanity is rife not only in dog-
mas but also in simple notions.

Bacon alludes to primary elementary qualities that can
be inferred from Aristotelian elements such as moist,
dry, hot, and cold, whereas he also suggests the exist-
ence of occult properties and specific virtues named sec-
ondary qualities.  These constitute a series of terms uti-
lized by physicians at that time such as attraction, re-
pulsion, attenuation, dilation, maturation, etc., which,
on the other hand, are close to Paracelsian concepts (21).

The Aristotelian elements are also discussed by
Bacon in his Clandestine Instances, that is, those that
show the nature at its weakest, in its rudiments, or hid-
den aspects (22):
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Although air plainly does not attract air nor water,
water in whole bodies, nevertheless a bubble placed
near another bubble more easily dissolves than if that
second bubble were not there, because of the ten-
dency to coition of water with water, and air with air.
And Clandestine Instances of this kind present them-
selves conspicuously in the small and subtle portions
of bodies.

Bacon also agreed with the principles identified by Ara-
bic alchemists, who conceived of sulfur and mercury as
basic constituents of matter, especially in metals.  The
idea of “philosophical” sulfur and mercury was once
again associated with specific properties of matter such
as combustibility and metallic character, respectively.
Later, Paracelsus extended this theoretical framework
to salt, which accounts for solubility (1, 2b).  Bacon was
willing to accept the first two of these alchemical prin-
ciples as sulfur consents with fatty fumes, oil, or inflam-
mable things, and mercury with water, vapors, interstel-
lar ether, and nonflammable substances.  However, he
refused the third salt principle (23):

It has been well observed by the chemists, in their
triad of first principles, that sulfur and mercury per-
vade as it were the whole universe.  For the case for
salt is absurd, and is added only so that their triad
can embrace bodies earthy, dry, and fixed.

This semi-Paracelsian scheme and the reasons for
Bacon’s rejection of this saline principle have been ana-
lyzed in detail by Rees, who suggests that Bacon ad-
hered to “axiological antitheses” rather than triads (24).
Although in his comprehensive essay (Aphorism 50 in
Book II), Bacon does not clarify the source of his rejec-
tion, Rees and others also suggest that Bacon’s beliefs
in a sulfur-mercury theory are related to cosmological
speculations (25).  To Bacon, the properties of matter in
the universe appear to be consistent with those of sulfur
and mercury only.  Bacon also writes (26):

Their first and chief diversity [of things] lies in the
fact that some bodies, while differing to some extent
in the quantity and rarity of their matter, yet agree in
their schematism, and others, on the contrary, agree
in the quantity or rarity of their matter, but differs in
their schematism.

There are some paragraphs in the Novum Organum
where a certain degree of occultism and magic can be
appreciated, although Bacon considered sorcery, divi-
nation, and invocation of spirits to be superstitious and
fraudulent practices.  Bacon speaks of magic in a “puri-
fied sense of the word” (27), as the knowledge of hid-
den forms of nature to the production of wonderful op-
erations.  This idea had been advanced by Bacon in his
Advancement of Learning, although its original source

should be attributed to Giambattista della Porta (1535-
1615) who, through his Magia Naturalis, first published
in 1558, had a profound influence on Bacon’s writings.
Porta deals with magic as a technique to be acquired in
order to control natural phenomena.  Bacon also ex-
tended this idea in his Magic Instances, “in which the
material or efficient cause is slight or small in relation
to the magnitude of the ensuing work and effect, so that
even when they are common, they seem to be miracu-
lous” (28).

Aside from alchemical and cosmological specula-
tions, Bacon was undoubtedly aware of numerous sub-
stances and minerals employed by the alchemists of his
time.  He often refers to preparations taken from
Paracelsus and others and, presumably Bacon carried
out empirical tests concerning the properties of such
substances.  These include pigments and salts such as
verdigris (basic copper acetate), mars yellow (an iron
oxide generated by combustion of iron or iron sulfide),
quicklime (calcium oxide), white lead (probably a mix-
ture of lead carbonate and lead oxide), loadstone (the
naturally occurring magnetite), saltpetre (potassium ni-
trate), and others which are mentioned through the
Novum Organum.  Common explosives of that time like
gunpowder (a mixture of sulfur, saltpetre, and charcoal)
(29), and the so-called Greek fire (30), an unknown flam-
mable mixture employed in naval warfare from the 6th

century A.D. are equally highlighted.

Bacon’s aphorisms often refer to spirit of wine (ethyl
alcohol) and vinegar, the former identified as a flam-
mable substance (31).  He also describes in detail a per-
sonal experiment for extracting scent of violets with vin-
egar (32).  Bacon mentions the term oil of vitriol, com-
mon among alchemists, which is generally agreed to be
sulfuric acid.  He also utilized the rhetoric name of oil
of sulfur presumably to denote the same substance.
Nevertheless, in his subsequent work on History of Den-
sity and Rarity, which constitutes a collection of obser-
vations within the third part of the Great Instauration,
Bacon listed the two oils separately with different den-
sities (33).  Similarly, he used freely the Latin terms
aqua fortis (nitric acid) and aqua regia (1:3 nitric
acid:hydrochloric acid) without a clear-cut distinction
between them, as well as the collective aquae fortes to
include both terms (34).  His aphorisms reveal the prop-
erties of such liquids, although some observations were
presumably taken from those of alchemists (35, 36):

Iron first dissolved by aquae fortes in a glass vessel,
even without being placed near fire; similarly tin, but
not so intensely.
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[Liquids] operate in proportion to the porosity of the
substance to which they are applied.  Aqua regia dis-
solves gold, but silver hardly at all.  On the other
hand, aqua fortis dissolves silver, but gold hardly at
all.  Neither dissolves glass, and so on with others.

Gold, the favorite metal of alchemists, is extensively
mentioned by Bacon through the Novum Organum, es-
pecially its particular properties with respect to other

m e t a l s

and substances.  Besides the solubility of gold in aqua
regia, Bacon noted its high density (37).  Bacon focuses
repeatedly on the virtues of gold such as its incorrupt-
ibility, poor affinity to mix with other substances, and
the extent of its weight.  He often uses the latter term as
synonym for density (38).

With alchemy in its heyday in the 17th century, it is
somewhat surprising that Bacon seldom mentioned

transmutation, although he, like other contemporaries,
presumably accepted this possibility (39).  In alchemy
and other forms of occultism, transmutation was origi-
nally related to the idea of change and its control, but
never involving degradation.. Examples were passing
from sickness to health, from sadness to happiness, and
even in passing from old age to youth.  Alchemists also
understood transmutation in the changes that were called

chemical, that is, in a magical relationship with nature
to accelerate the maturation of the “fruits of the earth”
(minerals) yielding noble substances (e.g.  gold and sil-
ver) with impressive character and qualities.  While the
first objective seems to have been important in Chinese
alchemy, the Western world was not resistant to the lure
of gold making and the latter became rapidly the almost
exclusive objective (2b).  Moreover, in Aristotle’s theory
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the four elements were believed to exist in every sub-
stance and transmutable each into the other.  Likewise,
“philosophical” sulfur and mercury, or the Paracelsian
triad were used as a starting point for transmutation, and
this turned out to be feasible to some scientists (40, 41).

In the Novum Organum, however, transmutation is
still viewed as a foolishness of alchemists and their fol-
lowers (42):

Empty talkers and dreamers who, partly from credu-
lity, partly by imposture, have loaded the human race
with promises, proffering and holding out the hope
of the prolongation of life, the delaying of old age,
the relief of pain,…the transmutation of substances,
strengthening and multiplying of motions at
will,…divination of future events, representations of
remote ones, revelations of things, concealed and
many more.

A more subtle idea on transmutation appears at the be-
ginning of the second book, where Bacon suggests that
if one wished to induce (43) on silver the properties of
gold, a series of precepts or guidances must be consid-
ered.  He then goes on with a philosophical discourse
about the transformation of bodies without reaching
definitive conclusions (44).  Bacon, however, does seem
to be rejecting the practices of alchemists; it is simply
more fundamental to discover what nature does or un-
dergoes (45):

When inquiry is made into the generation of gold,
or any other metal or stone; from what beginnings it
came, how and by what process, from its first seeds or
earliest rudiments down to the perfect mineral; or simi-
larly, by what process plants are generated, from the
first coalescence of juices in the Earth, or from seeds, to
the fully-formed plant…; similarly, how animals are
generated and develop through the stages from copula-
tion to birth.

Bacon’s Atomism: Facts and Fiction

Although, as mentioned before, Bacon’s natural philoso-
phy has been analyzed in terms of a semi-Paracelsian
cosmology (24), some scholars definitely suggest that
Bacon accepted atomism as a plausible explanation of
numerous phenomena, yet without reaching a consis-
tent view on this topic (46, 47).  Indeed, there are sev-
eral cases in which Bacon faced up to interpretations
based on what can be regarded as a variation of atom-
ism.  Nevertheless, atomism in Bacon cannot be sepa-
rated from the historical transition between philosophi-
cal and scientific atomism (from the 17th to the 19th cen-

tury), in which the original Greek philosophy of atom-
ism was adorned with important variations and specu-
lations.  Notable figures such as Descartes, Newton, and
Leibniz, to name a few, provided particular views about
the corpuscular nature of matter, the association and
qualities of such corpuscles, and the existence or ab-
sence of the void. (48).  There is no doubt that Bacon
also adhered to the concepts of mechanical philosophy,
concerned with explaining all the phenomena of nature
in terms of matter and motion, as well as a fashionable
corpuscular theory to which he also offered his particu-
lar insights.

Philosophical atomism focused on general aspects
of natural phenomena in order to reach a rational expla-
nation of such aspects.  Atomistical philosophers tried
in essence to explain the existence in nature of different
forms in continuous change (i.e.  multiplicity and
change), and not concrete phenomena in detail.  The
latter was only possible in the 19th century when chem-
ists supposed that each identified chemical element had
its own atoms, with specific properties, and was capable
of forming fixed combinations, that is, molecules in our
modern language (49).  Philosophical atomism in the
17th century, however, was associated with a realistic
and mechanistic view of the world.  Atoms were not
considered philosophical abstractions, but minute and
immutable particles, which are too small to be visible.
Furthermore, the mechanistic theory holds that all ob-
servable changes are caused by motions of the atoms
(50).

Apparently, Bacon suggests (51) that matter is com-
posed of indivisible particles without a vacuum (52):

We shall be led, not to the atom, which presupposes
a vacuum and immutable substance, both of which
are false, but to real particles, such are found.

Moreover, he saw no reason to adopt an atomism in
which the ultimate particles had different sizes and
shapes.  Bacon coined the obscure term “latent
schematism.” used extensively in the second book, re-
ferring to the inner structure of a body or of matter, by
which physical properties emerge (53):

Every natural action proceeds through the smallest
particles, or at least those too small to be perceived
by the sense, no one should expect to control or alter
nature unless he has properly understood and noted
them.

But the concepts of “schematism” and “latent
schematism” are too vague to be precisely defined.  He
seems to mean that physical properties of matter arise
from its inner structure (54).  This idea appears to be
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related to the fundamental and broadest sense of philo-
sophical atomism, for which the multiplicity of visible
forms in nature is based upon differences in such minute
particles and in their configurations or arrangements
(50).  Remarkably, Bacon also suggested that latent
schematism might be seen through a microscope and,
in addition, there could be a chance to visualize atomic
particles (55):

Aids of the first kind are those recently invented op-
tic glasses (microscopes), which show the latent and
invisible fine details of bodies, and their hidden
schematisms and motions, by greatly increasing the
size of the inspected object…Microscope is only use-
ful for looking at very small things, and if Democritus
had seen such an instrument, he would perhaps have
jumped for joy, and thought that a method had been
found for seeing the atom, which he declared to be
completely invisible.

The different ways in which Bacon understood atom-
ism cannot be directly related to the idea of atoms as
lumpish corpuscles.  The more familiar the concept of
schematism becomes, the more clearly it is understood
in terms of an inner, but indefinite, structure character-
ized by bulk properties (56):

The more subtle structures and schematisms of things
(although visible or tangible over the whole body)
can neither be seen nor touched, so that information
about these also comes by deduction.  But the princi-
pal and most fundamental difference of schematism
is taken from the abundance or scarcity of matter that
occupies the same space or dimension…; Now the
aggregation of matter and its ratios are brought down
to what can be perceived by means of weight.  For
weight corresponds to the abundance of matter, in
respect of the parts of a tangible thing.

Thus, a main feature of schematism appears to be den-
sity, although he listed an extensive series of other
schematisms such as rare, heavy, light, hot, cold, tan-
gible, volatile, fixed, fat, crude, hard, soft, fragile, po-
rous, homogeneous, heterogeneous, specific, nonspe-
cific, animate, inanimate, etc., which would reflect a
particular arrangement of the intimate structure of mat-
ter (57).

With such qualities of matter or schematisms, Ba-
con tried to give more detailed explanations of concrete
phenomena, such as his detailed observations on the
relative expansion or contraction of matter in bodies,
that is to paraphrase Bacon, how much matter fills how
much space in each case, as noted in Aphorism 40 (58):

So one could rightly say that a given amount of gold
contains such an aggregation of matter, that for spirit

of wine to make up an equal quantity of matter,
twenty-one times the space occupied by the gold
would be needed.

This extended aphorism also contains an interesting sen-
tence concerning the transformation of matter (58):

Nothing is made from nothing, nor can anything be
reduced to nothing; the actual quantity of matter, its
sum total, remains constant, being neither increased
nor diminished.

Bacon was of course unaware of the principle of the
conservation of matter in chemical reactions, at least in
a quantitative form, which was firmly established by
Lavoisier in the late 18th century.  Bacon’s concerns are
more related to the properties and densities of bodies.
Thus, he notes that “if anyone were to assert that a cer-
tain volume of water could be converted into an equal
volume of air, it is as if he were to say that something
could be reduced to nothing.”

In a subsequent aphorism Bacon attempted to pro-
vide an explanation of expansion and contraction through
the concept of “folding of matter” (59), folding and un-
folding itself through spaces, within definite limits, and
without invoking the vacuum hypothesis as postulated
by Greek philosophers.  Based on his own calculations
of density, Bacon estimated that there would have to be
2,000 times as much vacuum in a given weight of air as
in the same weight of gold (60).

His explanations of color and heat constitute like-
wise two salient examples of a similar reasoning based
on latent schematisms.  Bacon considers that color is
just a modification of the appearance of the light that is
sent and received.  The nature of color in a body is due
to the arrangement of the body’s inner parts (61):

Bodies uniform in their optical portions give trans-
parency; those that are uneven but through a simple
structure give whiteness; those that are uneven but
through an ordered, composite structure give the other
colors, except black; a totally disordered and con-
fused structure gives blackness.

Bacon paid considerable attention to the observation of
flames and the actions of heat and cold on bodies.  He
utilized the inductive reasoning to reject early specula-
tions about the necessary attributes of heat.  Thus, bright-
ness should be rejected as a necessary condition for the
existence of heat, because boiling water reveals that a
body may be hot without being bright.  Furthermore,
brightness cannot be a sufficient condition for heat ei-
ther as the bright Moon evidences that a body may also
be bright but not hot (62).  Bacon advanced the idea that
heat was not an indestructible fluid as suggested by the
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caloric theory, but rather that heat was some form of
motion of particles, thereby invoking the corpuscular
variation of atomism, and thus, to some extent, he an-
ticipated the modern kinetic theory of heat (63):

Heat is a motion that is not a uniformly expansive
motion of the whole, but a motion that is expansive
through the smaller particles of a body.

Baconian Influence on Chemistry and
Science

Bacon’s scientific achievements are based on a detailed,
often rhetorical description of natural phenomena.  Al-
though Bacon often deviated from Aristotelianism and
scholastic philosophy because “they have come to deci-
sions and axioms without taking proper account of ex-
perience” (64), it is likewise difficult to unravel their
metaphysical explanations.

Bacon’s language is essentially philosophical and
his conception of natural phenomena is markedly dif-
ferent from the more elaborated and precisely defined
concepts of posterior centuries which rest on accumu-
lated experiments.  Intellectually, Bacon claimed all
knowledge as his domain and, as an immediate conse-
quence, he lacked depth; and very often he paid atten-
tion to superficial events.  His style is often authorita-
tive, giving the impression that his rationale constitutes
the last word.

Bacon described a vast collection of physical,
chemical, and biological phenomena.  Descriptions of
chemical substances and their properties are sometimes
close to previous observation of alchemists.  Although
a certain occultism is present in his writings, Bacon was
one of the first figures to disapprove of the superstitious
practices and claims based on authority criteria of al-
chemists.  Bacon had a profound influence on the
founders of the Royal Society, such as Robert Boyle and
Robert Hooke (1635-1703), as well as on other British
scientists.  Although he was both attacked and applauded
by other philosophers in the 18th and 19th centuries, his
chemistry was nevertheless ignored (65).  Evaluation of
Bacon’s works cannot be ahistorical as such an analysis
lacks perspective.  In a series of one lecture and two
dissertations, published between 1863 and 1864 in the
Augsburger Allgemeine Zeitung (66), the eminent Ger-
man chemist Justus von Liebig (1803-1873) strongly
censured Bacon’s learning method and his natural phi-
losophy.  Obviously, Liebig ignored the context of sci-
ence in the 17th century, and even worse, the poor status
of chemistry within natural philosophy.

Neither Bacon’s observations nor even the method
of arriving at truth have exerted much influence upon
the progress of science.  But the way in which Bacon
understands the advancement of science, leaving all pre-
conceptions aside and based on systematic experiments,
is significant.  One of the least mentioned attributes of
Bacon’s philosophy is the conception of science as an
impersonal and collaborative activity undertaken for the
benefit of mankind, an utopian idea that appears more
clearly in his literary testament The New Atlantis (67).
The Novum Organum gives a glimpse of something that
should reflect the attitude of man towards nature and
the use of science (68, 69):

We can only command nature by obeying her, and
what in contemplation represents the cause, in op-
eration stands as the rule.
So much then for the several kind of idols and their
trappings, which must be steadily and sternly dis-
owned and renounced, and the understanding entirely
rid and purged of them, so that the entry into the king-
dom of man, which is founded on sciences, may be
like the entry into the kingdom of heaven.

In conclusion, Bacon was a man with extraordinary in-
sight who, as a key figure of the 17th century in Europe,
remains unsurpassed.  His inductivism and contributions
to educational methodologies are noteworthy.  Bacon
cannot be considered a scientist, but it is hoped that his-
torians of chemistry, and of science in general, will be
able to discover novel aspects of his natural philosophy
(70).
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