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Is belief in magic compatible with a
commitment to scientific knowledge?
Although the answer to this question

might seem simple to many contempo-
rary scientists, it was a subject of much
debate in the 17th century. Indeed, for one
of the forefathers of modern chemistry, the
line separating magic and science was not
as wide as some might think.

Jan Baptista Van Helmont was born on
January 12, 1579, in Brussels, Belgium.
His father, Christian, was a member of the
Flemish landed gentry, and his mother,
Marie de Stassart, was also of noble stock.

As a teenager, Van Helmont entered the
University of Louvain and studied classics
and philosophy, then expanded his course
of study to astronomy, mathematics, and
logic. Dismayed by the low intellectual
standards of university life, Van Helmont
refused to accept his master of arts degree,
shunning the title because he felt that he
had learned nothing of abiding importance.

When he left the university, Van
Helmont was offered a church canonry,
which would bring him a steady income,
but he refused on moral grounds. He did
not wish to live on “the sins of the people,”
as St. Bernard had warned.

Disillusioned Doctor
Disappointed by almost every intellectu-
al path he had trod in his young life, Van
Helmont returned to Louvain and took
up the study of medicine. He had grown
interested in herbal healing techniques,
and read the works of Hippocrates, Galen,
and Avicenna. While earning his M.D.,
Van Helmont read over 600 ancient and
contemporary medical texts, hoping to
learn practical solutions to human suffer-
ing. Yet he found the advice of most
medical authorities sadly deficient. Van
Helmont was convinced that contempo-

rary medicine was highly proficient in
theoretical argument, yet ignorant in useful
approaches to healing the sick.

After earning his medical degree in

1599, Van Helmont embarked on a grand
tour of Europe. He visited Switzerland,
Italy, France, and England. During a visit
to Antwerp in 1605, he treated patients
during an outbreak of plague but was
dismayed by how little good he did in his
attempts to alleviate real human suffering.
After this disillusioning experience, Van
Helmont refused to practice medicine
professionally. His time in Antwerp had
convinced him that to grow rich on the
suffering of others was immoral. He did
occasionally treat patients in the succeed-
ing years, but never charged a fee.

Van Helmont’s feelings about the rela-
tionship between medicine and money
were sincere, but he also had no pressing
financial need to practice medicine profes-

sionally. Of noble birth himself, he
enhanced his status by marrying a noble-
woman named Margarita Van Ranst in
1609, a bond that made him a manorial
lord. Socially and financially secure, Van
Helmont retreated from public life (besides
providing free medicine to the poor) and
initiated a research program in natural
philosophy and practical chemistry that
he carried out in his personal laboratory.

The Call to Chemistry
Van Helmont believed that he was called
by God to perform chemical research.
He spent most of the next 15 years trying
to unlock the secrets of chemistry—or
what he called the “art of fire.” It was
chemistry that would reveal ultimate truth,
Van Helmont thought, for chemistry
uncovered the mysteries of nature not
through faulty Aristotelian syllogism but
through practical experimentation.

Years of reading in medicine and natu-
ral philosophy had convinced Van Helmont
that the ancient system of the elements and
humors, considered essential from Aristo-
tle’s time onward, was false. He deemed that
Aristotle’s theory of the four building blocks
of nature was incorrect. Instead of four, Van
Helmont proposed that there were only two
basic elements, water and air. He argued
that fire and earth were not elements. Ever
the religious man, Van Helmont argued
that the Aristotelian concept of four
elements was unscriptural and “heathen” at
heart. According to Van Helmont, water
was the primary element. He sought to
prove this by what has since become known
as the “willow tree experiment.”

Van Helmont placed a 5-lb willow
tree in a container of 200 lb of dried earth,
then regularly doused it with rainwater.
In five years, the tree had grown to approx-
imately 170 lb, while the weight of the soil

Inspired by the 
“Art of Fire”
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alchemist and magician as scientific pioneer.
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had changed insignificantly. The principle
underlying the experiment was, of course,
that water was the primary element and
that all things in nature emerged from it.
Van Helmont did not create this concept,
but through his experiment he exercised
significant influence on his contemporaries
and successors, most famously the British
“father of chemistry,” Robert Boyle. Today,
of course, we know that the tree grew
through the photosynthetic fixation of

carbon dioxide—ironically, a gas that Van
Helmont himself discovered.

Despite his criticism of ancient world-
views, Van Helmont cannot be considered
a true scientific modernist, as a more
detailed examination of his beliefs demon-
strates. But some of his theories did antic-
ipate later developments in the rise of early
modern chemistry and physiology.

Like Paracelsus, Van Helmont believed
in the existence of a supernatural agent

called the “archeus,” which directed the
affairs of the individual human body. The
archeus was not simply spiritual or mate-
rial, but both simultaneously, and its exis-
tence could be demonstrated experimen-
tally, according to Van Helmont.

In Van Helmont’s view, each human
possessed a central archeus that controlled
subsidiary archei, each of which contained
the “genetic” plan given by the divine
creator. Thus, each individual organ in the
body had its own archeus, but the various
archei ultimately relied on the central
archeus for direction. This neo-Platonic
worldview underlay Van Helmont’s under-
standing of the very nature of existence. Van
Helmont was therefore not a “scientific
materialist” in the modern sense of the term.

Alchemy and Aspirations
Even more distinctive was Van Helmont’s
intellectual relationship with the European
alchemical and mystical traditions. Van
Helmont was very interested in what was
then called “natural magic.” A confirmed
Catholic, he believed that the secrets of
nature could be revealed through biblical
knowledge, visionary experience, and empir-
ical testing. But he also believed that nature
could be mastered through the use of the
“philosopher’s stone,” the alchemical key to
the transmutation of base metals into gold.

Van Helmont believed, as did Robert
Boyle in later years, that alchemical prac-
tice was not heretical but endorsed by
Christian scripture. To him, the purifying
power of God’s love found its earthly simi-
le in the ability of the philosopher’s stone
to transmute metals like lead into gold.
Alchemy was therefore not heretical, but
emblematic of the truth of Christianity.

According to Van Helmont, this was
more than simple theory. He claimed to
have used a small piece of the philosopher’s
stone to convert mercury into pure gold.
Using one quarter of a grain of the philoso-
pher’s stone, Van Helmont wrote that he
instantly converted 1 lb of boiling mercu-
ry into an 8-oz cake of gold. Yet Van
Helmont never employed the obscure mysti-
cal jargon of the alchemists, but instead he
seemed to view transmutation as a general
chemical reaction. Hence, alchemy was not
devilish heresy but “natural magic.”

Still, alchemical issues were at the center
of a controversy that enveloped Van
Helmont for the latter portion of his life.
Beginning in 1617, a debate raged over a
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method of physical healing that its propo-
nents termed “sympathetic”—in particu-
lar, a healing technique called a “weapon
salve” that was applied not to a wound but
to the weapon that inflicted it. The salve
was supposed to work on the wound by
sympathetic magic, no matter what the
physical distance between the patient and
the doctor treating the weapon.

Van Helmont claimed that his inclu-
sion of sympathetic magic within a natu-
ralistic worldview was a “Christian philos-
ophy.” He had attacked the “heathenish”
views of Aristotle and other ancients, and
he believed that his own doctrines were a
biblically sound natural philosophy. But
when he began to criticize and ridicule
Jesuits like Roberti, the Church moved
against him. In 1625, the General Inqui-
sition of Spain declared 27 of his propo-
sitions as suspect of heresy, impudent arro-
gance, and association with Lutheran and
Calvinist doctrine.

Two years later, Van Helmont main-
tained his innocence but submitted to an
ecclesiastical court for discipline. In 1630,
he revoked his “scandalous pronounce-
ments” but was convicted of adherence to
the school of Paracelsus, which was heresy
in the eyes of the Church. He spent four
days in an ecclesiastical prison and was
placed under house arrest until 1636.
Church proceedings against him were not
formally ended until 1642.

A Deathbed Legacy
For almost 20 years, from 1624 to 1644,
Van Helmont published nothing. The
world’s knowledge of Van Helmont’s work
comes primarily from his private works,
which were published posthumously by his
son in 1648. They reveal the achievements
that made Van Helmont a major transi-
tional figure in the history of chemistry.

Van Helmont is considered the founder
of pneumatic chemistry for his extensive
study of gases. He was the first to recog-
nize and characterize gases distinct from
air. Indeed, he coined the term “gas” from
the Greek word “chaos.” Van Helmont
described 15 different gases, and he iden-
tified carbon dioxide, carbon monoxide,
nitrous oxide, and methane. He was also
an exact experimenter who was the first
scientist to take the melting point of ice
and the boiling point of water as standards
for temperature. His use of the balance
in observations convinced him that matter

was indestructible, as he demonstrated in
the recovery of metal from acid solu-
tions. And in an important achievement
for the study of human biology, he demon-
strated that acid was responsible for diges-
tion in the stomach.

Although silenced through most of his
productive years, Van Helmont left a
significant legacy for the future of chem-
istry. His rejection of the ancient “humoral
balance” theory of health and disease

would lead to a transformation in the prac-
tice of medicine. He developed a new
concept of disease in which diseases were
understood as entities separate from the
body that assaulted it from outside. 
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