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Alchemy,
the Ancient
Science

For centuries a number of men of science and
learning spent their lives in the practice of
alchemy, searching for a way to change
ordinary metals into gold. Why did they try?
Did any of them succeed? We know that
alchemists today continue the old tradition
and the age-old quest. Will they succeed?
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The Meaning
of Alchemy

It is late at night. In a room hidden away
from prying eyes, an old man bends over a
flask of bubbling colored liquid. All around
is a clutter of jars, bottles, and apparatus
that looks somewhat like the equipment in a
modern school chemistry laboratory. The
walls are hung with animal skulls and astrol-
ogers' charts. A stuffed owl sits amid a
jumble of thick leatherbound books with
iron clasps. From time to time he stirs the
liquid, muttering strange words to himself.
His fur-collared cloak is in tatters, and he
shivers slightly from the chill draft leaking
through a broken window. His supper, en-
tirely forgotten and long cold, lies untouched

Absorbed in the long labor of a
dual search—for the secret that
will enable him to transmute base
metal into gold and to achieve
spiritual perfection—the alchemist
pursued his involved experiments,
laying the foundations for the
science, then still unborn, that
we now know as chemistry. Often
his experiments had unexpected
results: sometimes a new element
would be isolated, sometimes a
mixture went up with a bang.

Right: Explosion in the Alchemist's
Laboratory, a painting that shows
the dangerous result of a sudden
and violent chemical reaction.
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" The whole
of his adult
life has been
devoted to a
single task"

on a nearby bench. Nothing disturbs his concentration as he
patiently watches the liquid evaporate. Then disappointment
clouds his face. Something has gone wrong. He pores over an
old manuscript, puzzling at the strange language and symbols.
With a sigh, he sets up some more apparatus. Perhaps a grain
more of this and a grain less of that? His excitement returns.
The years have slipped by unnoticed. His whole life has been
dedicated to one task. He is determined to discover the secret
of turning ordinary metals into gold.

Although there is some truth in this popular description of
an alchemist, it is by no means the whole story. There is far
more to alchemy than a desire to make gold, and serious
alchemists were not crazy old men. They were often among the
leading scientific and religious thinkers of their time.

The word alchemy is an Arabic one, but no one is wholly sure
where it came from. The most popular explanation is that it
originally meant "the art of the land of Khem." Khem was the
name the Arabs gave to Egypt, and it was from Egypt that they
acquired their knowledge of this strange science, which they
later transmitted to the West. Another possibility is that the
word derives from the Greek chymia, which means the art of
melting and alloying metals.

Alchemy is extremely complicated. It is based on the practical
skills of early metalworkers and craftsmen, on Greek philo-
sophy, and on Eastern mystic cults that sprang up in the first
centuries after Christ and influenced so much of magic and
occult thought. It must be remembered that when alchemy
flourished there was no dividing line between science and magic.
Ideas such as the influence of the planets and the effect of certain
numbers or letters on people's lives might today be regarded as
superstitions. At that time they were perfectly acceptable to
those who were making the kind of accurate observations about
the material world that paved the way for modern science.

Long before the beginning of alchemy gold was regarded as
the most valuable metal. Its possession indicated wealth and
power, and it was prized for its beauty. Known as the most
perfect metal, it soon acquired symbolic meaning. It came to
stand for excellence, wisdom, light, and perfection. For serious
alchemists gold had both a real and a symbolic significance,
which at first seems confusing. The reason is that alchemists em-
barked on two different and difficult quests at the same time,
and success in one meant success in the other. The first aim is
the one that most people know about. The alchemist was
attempting to find a way of transmuting, or changing, ordinary
metals into the most perfect metal, gold. The second aim is less
well-known but was far more important. The alchemist was
trying to make the soul progress from its ordinary state to one of
spiritual perfection.

For many centuries Western alchemists ceaselessly searched
for the Philosopher's Stone. What was this elusive object? It
was not some giant boulder on which ancient sages sat and
meditated. Nor was it a closely guarded tablet inscribed with
words of wisdom. It was a substance that alchemists were con-
vinced they could make, with divine assistance, by subjecting
certain raw materials to complex and lengthy chemical pro-
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Above: the obvious goal of alchemy
and the best-remembered one was
the production of gold from base
metal. Here in a 19th-century
engraving, executed long after
alchemy had lost its preeminent
position as a respectable science,
an alchemist displays a small
nugget of gold to his patron.

Left: the Spanish mystic Raimon
Lull, traditionally believed to
have been an alchemist. Whereas
the making of gold has been well
remembered by posterity, the
second, hidden part of the quest
is mainly forgotten. The alchemist
was also searching for a way to
reach spiritual perfection, and
believed that purifying base
metals into the "perfect" metal,
gold, was the outward symbol of
transmutation of his soul from an
ordinary state to a condition of
union with God. In this illustra-
tion, Lull holds a newborn baby—
the personification of the soul.





Left:Tfte Alchemists by Pietro
Longhi, painted about 1757. The
alchemist on the right points to
the Philosopher's Stone, the
gold-colored magical liquid that
could be produced only by a series
of mysterious, intricate processes.
Below: a detail from the painting
showing the retort that was called
the Philosopher's Egg, in which
it was believed the Universal
Spirit could be given a material
form as the strange gold-making
essence sought after by so many.

cesses. The problem was to find the right raw materials and the
correct chemical processes. It was a widely held belief that the
Universe was permeated by a spirit that linked everything to-
gether. Alchemists thought that this spirit could somehow be
reproduced and compressed into a magical substance which they
named the Philosopher's Stone. Once discovered, a small
quantity of this magical substance added to ordinary metal
would change it into gold. Taken as a medicine, the Stone would
act as a miraculous cure. It was even believed by some to confer
immortality, and was often called the Elixir of Life.

All the patient experiments that alchemists carried out in their
laboratories over the centuries were motivated by one over-
whelming desire—to produce the Philosopher's Stone. In the
course of their painstaking and dedicated work they established
many important chemical facts which, even if they did not lead
to the Philosopher's Stone, helped to form the basis of chemistry
as we know it today.

The greatest alchemists were skilled in many fields. The scope
of knowledge in those days was small enough that a person
might hope to master all there was to know about subjects as
diverse as medicine and religion, philosophy and alchemy, logic
and magic. The seeker of knowledge would see nothing incom-
patible in the different fields of study. Magic would not conflict
with medicine, or philosophy with religion. Knowledge was
thought of as a unity, and all the different branches were dif-
ferent aspects of this unity. They all led toward a greater under-
standing of the Universe.

Above: The Elixir of Life by the
19th-century caricaturist Phiz.
Medieval alchemists believed that
the transmuting agent—the Philo-
sopher's Stone—would also act as
a universal cure if taken as a
medicine, ending disease and old
age by conferring immortality upon
the fortunate beings who drank the
magical and elusive substance.
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Roger Bacon,
the Scholar Alchemist
Roger Bacon was a medieval
scholar of wide learning. Al-
though some of his supposed
inventions have been shown to
be purely legendary—he did
not, for example, invent gun-
powder—he was certainly well
ahead of his time in many ways.
Two of his suggestions that
show his many-sided brilliance
were that imperfect sight could
be aided by using suitably
shaped lenses, and that the
globe could be circumnavi-
gated. It was perhaps this gift
of thinking beyond others of
his time which led to the idea
that Bacon was aided by the
Devil, and because of his will-
ingness to oppose many of the
notions current at the time, he
suffered persecution.

In his alchemical work Bacon
distinguished between theoreti-
cal alchemy and practical
alchemy. He believed practical
alchemy superior to other
sciences, and more likely to
produce material advantages.
Like the other medieval think-
ers, he thought experiments did
not provide a basis for inferring
general laws, but only gave
confirmation of conclusions
that are reached by deduction
from already accepted general
principles.

In this respect, Bacon was a
man of his time. That reasoning
lies behind much of the tradi-
tional alchemical work.

The greatest Arab alchemist, Jabir, who lived from about A.D.
722 to 815, was a widely read scholar who wrote treatises on an
enormous variety of subjects including geometry, poetry, magic
squares, and logic. Although his main concern as an alchemist
was discovering how to convert ordinary metals to gold, he also
recorded many important chemical observations, and his design
of apparatus led to the development of the modern still.

Al-Razi, the celebrated Persian alchemist and physician who
lived from about A.D. 866 to 925, wrote books on medicine,
natural science, mathematics, astronomy, logic, philosophy, and
theology, as well as many works on alchemy. For the first time
in the history of chemistry, facts about chemical substances,
reactions, and apparatus are carefully observed and verified in
his books.

When we come to 13th-century Europe we find Albertus
Magnus among a distinguished selection of alchemists. He was
one of the greatest scholars and teachers of the Middle Ages, and
as recently as 1932 was canonized as a Catholic saint. Among his
many works were treatises on alchemy, and he was the first to
describe the chemical composition of such substances as cin-
nabar, white lead, and minium.

Below: even Cleopatra was considered by tradition to have been
an alchemist, as shown in this illustration of her gold-
making process, from a Coptic manuscript of the 3rd century A.D.
Part of the inscription reads, "One is All, and through it is All,
and by it is All" and "if you have not All, All is nothing."
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