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THREE HUNDRED YEARS ago, more or less, the last serious alchemists finally gave up on their 
attempts to create gold from other metals, dropping the curtain on one of the least successful 
endeavors in the history of human striving.

Centuries of work and scholarship had been plowed into alchemical pursuits, and for what? Countless 
ruined cauldrons, a long trail of empty mystical symbols, and precisely zero ounces of transmuted 
gold. As a legacy, alchemy ranks above even fantasy baseball as a great human icon of misspent 
mental energy.

But was it really such a waste? A new generation of scholars is taking a closer look at a discipline that 
captivated some of the greatest minds of the Renaissance. And in a field that modern thinkers had 
dismissed as a folly driven by superstition and greed, they now see something quite different.

Alchemists, they are finding, can take credit for a long roster of genuine chemical achievements, as 
well as the techniques that would prove essential to the birth of modern lab science. In alchemists' 
intricate notes and diagrams, they see the early attempt to codify and hand down experimental 
knowledge. In the practices of alchemical workshops, they find a masterly refinement of distillation, 
sublimation, and other techniques still important in modern laboratories.

Alchemy had long been seen as a kind of shadowy forebear of real chemistry, all the gestures with 
none of the results. But it was an alchemist who discovered the secret that created the European 
porcelain industry. Another alchemist discovered phosphorus. The alchemist Paracelsus helped 
transform medicine by proposing that disease was caused not by an imbalance of bodily humors, but 
by distinct harmful entities that could be treated with chemicals. (True, he believed the entities were 
controlled by the planets, but it was a start.)

"We've got people who are trying to make medicines, which are pharmaceuticals; we've got people 
who are trying to understand the material basis of the world - very much like a modern engineer, or 
someone in technology," says Lawrence Principe, a professor of chemistry and the history of science 
at Johns Hopkins University who is a leading thinker in the revival of alchemy studies.
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The field has begun to coalesce as its own academic specialty. Last fall, alchemy scholars gathered at 
their second academic conference in three years, and in January, Yale University opened an exhibit of 
rare alchemical manuscripts. For the first time, the leading academic journal of scientific history is 
planning to publish a special section on alchemy.

To Principe and his colleagues, there is a larger goal. Beyond rehabilitating the reputation of the 
historical thinkers who considered themselves alchemists, they hope to encourage a broader view of 
science itself - not as a starkly modern category of human achievement, but rather as part of a long 
and craftsmanlike tradition of trying to understand and manipulate nature.

Alchemists might have been colossally wrong in their goals, but they were, in some fundamental way, 
part of the story of science, these scholars say. Robert Boyle and Sir Isaac Newton, fathers of modern 
chemistry and physics, were also serious students of alchemy. And the fact that alchemists have been 
marginalized as hand-waving mystics says less about alchemists themselves than about modern 
society's need to separate itself from the supposedly benighted past.

The roots of alchemy appear to touch nearly every developed culture - alchemists worked in the Far 
East, India, and the Islamic world. But it was in Europe in the 16th and 17th centuries when alchemy 
reached its peak of influence, a network of respected and often well-paid specialists laboring in the 
towns and princely courts of Germany and Italy, as well as in Britain and France. Some alchemists 
were independent operators, perhaps an assayer in a mining town who hoped to create a little gold on 
the side; some ran workshops with a dozen apprentices under the patronage of aristocrats. "It's really 
a surprising range of people who got involved in alchemy in the 16th century," says Tara Nummedal, a 
historian of alchemy at Brown University. "Alchemy was really part of the popular culture."

What they all shared was a belief that one natural substance could be transmuted into another. An 
ancient theory of nature held that all matter was in a process of slow but constant change, and the 
mission of alchemy was to nudge that process along. The highest and purest state of matter was gold, 
and gold is what alchemists prized most. But even a partial success could yield a valuable material like 
tin, copper, or silver.

In many ways the alchemists made it easy for later scientists to dismiss them as tall-hatted cranks. 
Their notebooks are deliberately cryptic; they wrote under arcane pseudonyms and invented fictional 
authorities. They assumed vast, secret connections between planets and the spiritual world; they saw 
metals as an expression of the divine.

Even their most serious research was infused with beliefs and terms that sound more like wizardry 
than like modern lab science - the Philosopher's Stone, the Chemical Wedding, an invisible 
"vegetative spirit" that suffuses the earth. It is hard to imagine a modern scientist choosing to express 
his lab findings, as the distinguished German alchemist Michael Maier once did, in a set of 50 musical 
fugues for three voices, in which mythological characters represented the interacting elements.

That might seem impossibly distant from the idea of modern science, a world of hard data about 
discrete physical problems, ruled by observable and reproducible fact. But as scholars reexamine the 
roots of chemistry, they are now seeing less of a clean break than a subtle evolution from one craft to 
another. Alchemists tried and discarded theories, like scientists did; despite their occult reputation, 
they often saw themselves less as conduits to the supernatural than as analytical thinkers trying to 
accelerate and manipulate real physical processes.



"They were essentially pursuing philosophy and pursuing the investigation of nature in a way that 
makes sense in the context of the time," says Bruce Moran, a science historian at the University of 
Nevada at Reno who has become a leading scholar in the reconsideration of alchemists.

It is alchemists who gave Europe some of its key discoveries. Alchemists discovered zinc and metallic 
arsenic. A German alchemist named Hennig Brand isolated phosphorus in 1669. The alchemist 
Johann Bottger, working for the Dresden court, stumbled on a material that allowed German 
workshops to make their own porcelain and break China's monopoly on one of the world's most 
lucrative industries.

If alchemy's achievements can sometimes seem accidental, its practices and their approach were 
deliberate, and often notably scientific in spirit. "We see for example some wonderful cases when an 
alchemical writer is really observing a laboratory phenomenon - some reaction, some operation - and 
racking his brains, trying to figure out what's going on under the surface," says Principe. "And that, in 
a way, is what chemists do."

Without alchemy, it's unlikely chemistry could have happened at all. Influential early chemists, such 
as Georg Ernst Stahl and Robert Boyle, were either practicing alchemists or former alchemists. A 
chemistry lab in the 18th century would have been almost indistinguishable from an alchemist's 
workshop.

Principe and Indiana professor William Newman found a deeply scientific mind at work when they 
edited and published the notebooks of George Starkey, a Harvard-educated alchemist whose 
teachings influenced Boyle. The federal government has allocated nearly $1 million in grants for 
Newman to translate and publish Sir Isaac Newton's immense body of alchemical writings, which are 
slowly being put online.

These scholars have occasionally been taken to task by historians who see them as apologists for 
alchemy, saying they ignore its shortcomings in the effort to reclaim it as a close cousin of modern 
science. The British historian Brian Vickers recently published a harsh critique of both Principe and 
Newman, saying their new published histories of alchemy willfully "airbush out of the record" 
alchemy's embarrassing qualities - its obsession with the occult; its long history of public failures. 
Unlike experimental scientists, he says, alchemists were unwilling to abandon their opaque ancient 
texts; and even in their own time, alchemists were derided as charlatans.

Newman says such criticism overemphasizes alchemists' occult interests, mistaking one piece of their 
belief system for the whole field. The evidence leaves no doubt that alchemists were practicing 
science, he says, and many early chemists were alchemists who had simply renounced the quest for 
gold.

Principe, for his part, says that trying to find crisp distinctions between material science and 
alchemical beliefs is just a modern preoccupation. "Alchemists, like everyone else in the pre-
enlightenment world, didn't separate studies that were going on in the laboratory from larger issues in 
philosophy and theology," he says.

Bringing alchemy under the tent of science does more than illuminate a turning point in a distant 
history, however: It suggests a different way to think about science in our own time. Science might be 
the most productive tool ever invented for understanding the world, but despite its claims on truth, it 
is still just that: a tool, and a man-made one.



Alchemy is an important reminder that modern science has a context, says Bernard Lightman, a 
historian and editor of the science-history journal Isis, and to grant scientists an exclusive claim on 
truth only ensures that our view of the world is limited to the scientific prejudices of the day.

"Science is a human creation, like a lot of other human creations. It's like art, it's like literature," says 
Lightman.

The early chemists often drew conclusions no more accurate than those of the alchemists who had 
preceded them. Georg Stahl, for instance, renounced alchemy but then explained fire by proposing 
that a fanciful substance called "phlogiston" infused all combustible objects.

Science in the modern era can still be seduced by a reigning metaphor - the tree of evolution, the wave 
theory of light, the "selfish gene," all deeply influential ideas whose limits have been exposed. Science 
is also no stranger to alchemy's immensity of ambition. Isaac Newton, the first great physicist, 
reached for alchemy when he tried to formulate a theory of the universe that could account for 
everything from plant life to gravity. Albert Einstein tried, and failed, to cap his career by formulating 
a single theory that explained all the universe's forces. And at the cutting edge of modern physics, 
string theory purports to offer a complete but possibly unprovable explanation of the universe based 
on 11 dimensions and imperceptibly tiny strings.

Alchemists wouldn't recognize the mathematics behind the theory. But in its grandeur, in its claim to 
total authority, in its unprovability, they would surely recognize its spirit.

Alchemy: the gathering

HISTORIANS AREN'T THE only ones resuscitating alchemy. A 40-year-old organization called the 
International Alchemy Guild attracts people who purport to be practicing alchemists, and holds an 
annual conference where speakers share wisdom on herbal elixirs, life extension, and the "psyche-
matter continuum." Its catalog (online at crucible.org) sells alchemical distillation equipment and 
helpful scrolls. Last year, the "Complete Idiot" line of guidebooks released a how-to volume on 
alchemy aimed at much the same constituency.

This revival of hands-on alchemy may seem profoundly New Agey, or at best a Harry Potter mania 
gone overboard, but it has its own history. The Victorian fad for the occult, which gripped much of 
Europe and America in the late 19th and early 20th centuries, claimed alchemy for itself, appealing to 
people who saw alchemy's mystical transformations as a metaphor for the purification of the soul, and 
who wanted to find a font of deep wisdom outside the science of the time.

How does a historian see today's practicing alchemists? Says Lawrence Principe, a trained chemist 
who researches historical alchemy at Johns Hopkins University: "You can just put me down as a 
groan."

Stephen Heuser is the deputy editor of Ideas.
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The twisted history of alchemy

Alchemists, ancient and modern
This year’s meeting of the American Association for the Advancement of Science looked at, among 
other things, the history of alchemy, deep carbon, the health of lonely people, tracking individuals in 
swarms and stuttering
Feb 24th 2011 | WASHINGTON, DC |From the print edition The Economist
 

IN CERTAIN southern English universities of medieval foundation it is still common for those students and 
academics whose disciplines require no more than lots of books, brains and a means of writing to sneer at the 
activities of a certain tribe who are known as “northern chemists”. Such troglodytes, as their nickname 
suggests, often come from unfashionable parts of the country. Worse, they think nothing of engaging in actual 
manual labour in their pursuit of knowledge. That sort of chap is not, my dear, you know, really quite one of 
us…

In the view of Lawrence Principe of Johns Hopkins University, in Baltimore, such thinking was also around in 
the 17th and 18th centuries. And it was, as he told this year's meeting of the American Association for the 
Advancement of Science (AAAS) in Washington, DC, one of the main reasons why modern minds equate the 
word “alchemist” with “charlatan”.

Dr Principe wants to rehabilitate alchemy. He believes that most alchemists were respectable seekers after 
knowledge and that they were working with well constructed (if ultimately misguided) theories. The reputation 
of the alchemists, he reckons, was deliberately undermined by gentleman amateurs who were trying to give 
the emerging science of chemistry the social respectability it needed to sit at the academic high table.

The work of Dr Principe, though, also serves as a useful reminder to modern scientists that even the most 
cherished theories need to be treated with constant scepticism. This is because, as the alchemists found out, it 
can be all too easy to see in your results what you want to see, rather than what is actually there.

The philosopher's song

Alchemy's roots lie in Hellenistic Egypt. It was compounded from a mixture of practical knowledge of things like 
metallurgy, pharmacy and glassmaking with the Greek practice of analysing and theorising about the world that 
is known as philosophy. These Hermetic ideas (Hermes was the legendary founder of alchemy) were picked 
up and developed by Arab scholars when Egypt fell to the armies of Islam in the seventh century, and then 
transmitted to Europe during the scholastic renaissance of the 12th century.

http://www.economist.com/printedition/2011-02-26
http://www.economist.com/printedition/2011-02-26


For the next five centuries, Dr Principe thinks, alchemists were the “northern chemists” of Europe. Their 
discipline, tinged with philosophy though it might have been, was not quite philosophical enough for the 
intellectuals who were creating the network of universities that spread from Bologna, via Paris, to Oxford, 
Cambridge and elsewhere. Though it brought practical benefits, and even attracted the attention of eminent 
scholars like Thomas Aquinas, alchemy was not granted admission to the curriculum.

Moreover, the most famous alchemical pursuit, chrysopoeia (the transmutation of base metals into gold), was 
viewed with a mixture of greed and terror by the political authorities of the time. Such knowledge might bring 
enormous wealth to those who had it, but it had the ability to destroy the currency. Many countries passed laws 
forbidding the transmutation of metals, even as their kings secretly patronised alchemy hoping to gain an 
advantage over other monarchs. Alchemists, to borrow a phrase from Winston Churchill, were to be on tap, not 
on top.

And thus it might have remained, but for Robert Boyle, a rich well-connected Englishman, who was interested 
in alchemy but embarrassed by his interest. In an essay written in 1663 he apologised for his curiosity about 
this “empty, vain and deceitful study”. Similarly, Herman Boerhaave, a famous Dutch scholar born in 1668, 
faced colleagues who described his interest in the field as “vulgar”. To distinguish themselves from the riff-raff 
Boyle, Boerhaave and their fellow gentlemen-scientists took to describing themselves as “chymists”. Indeed, 
Boyle's most famous book, “The Sceptical Chymist”, was published exactly 350 years ago, in 1661.

Over the next few decades, according to Dr Principe's analysis of their letters and publications, chymists in 
England, France and elsewhere deliberately distanced themselves from the alchemists, casting themselves as 
intellectuals, the alchemists as charlatans, and the two activities as distinct. They did not always think 
alchemical theory was wrong. Dr Principe can find no essays or papers from the period that attempt to refute 
the idea of metallic transmutation, and some socially respectable chymists were still looking for the secret of 
chrysopoeia as late as 1760. It was merely that the chymists thought alchemy unrespectable. They did, indeed, 
succeed in getting chymistry into the academy—even if it is still not quite top-table in the views of some. And 
they did so, in the end, by being right when the alchemists were not.

The real problem with alchemy—as the title of Boyle's book points out—was not that it was lower-class, but 
that it was not sceptical enough. Alchemical theories were not stupid. For instance, lead ore often contains 
silver and silver ore often contains gold, so the idea that lead “ripens” into silver, and silver into gold, is 
certainly worth entertaining. The alchemists also discovered some elements, such as phosphorous. But in the 
end, too many alchemists would not let go of their theories, even as knowledge advanced.

The ripening of knowledge

To illustrate how alchemists were thus bamboozled, Dr Principe conducted an alchemical experiment using the 
notebooks of George Starkey, an alchemist who was born in Bermuda, educated in Massachusetts and then 
lived in England, where he worked alongside Boyle. The experiment which Dr Principe reconstructed showed 
just how alchemists might truly have believed they were thinking the right way about the transmutation of 
metals.

Following Starkey's recipe, a formula that took weeks to prepare, Dr Principe made what Starkey had believed 
was philosophical mercury—a crucial ingredient of the Philosopher's Stone that would ripen lead into gold. 
Alchemical theory was rife with botanical analogies of ripening, growth and seeding. When Dr Principe 
prepared philosophical mercury (actually an amalgam of mercury, gold and a small amount of antimony) 
according to Starkey's instructions, a strange thing happened. As it solidified, it grew into a treelike structure. 
For someone primed by his theory to see transmutation as akin to a biological process, this must have been a 
wonderful confirmation that he was on the right line, and that the Philosopher's Stone was just around the 
corner.

It was not, of course. What was actually round the corner was disgrace and opprobrium at the hands of the 
chymists. But there is no shame in honest error. Those who believed, before Copernicus, that the sun goes 
round the Earth are not regarded as charlatans, even if the clerics who subsequently tried to stop the newer 
idea being accepted are usually consigned to intellectual purgatory. The pre-Copernicans were merely wrong, 
not foolish—as, no doubt, many dearly held theories of modern science will turn out to be wrong. Time, then, to 
rehabilitate the alchemists. They may not have been right. But they were wrong in interesting ways.
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Transforming the Alchemists
By JOHN NOBLE WILFORD
PHILADELPHIA — Historians of science are taking a new and lively interest in alchemy, the often 
mystical investigation into the hidden mysteries of nature that reached its heyday in Europe in the 
16th and 17th centuries and has been an embarrassment to modern scientists ever since.

There was no place in the annals of empirical science, beginning mainly in the 18th century, for the 
occult practices of obsessed dreamers who sought most famously and impossibly to transform base 
metals into pure gold. So alchemy fell into disrepute.

But in the revival of scholarship on the field, historians are finding reasons to give at least some 
alchemists their due. Even though they were secretive and self-deluded and their practices closer to 
magic than modern scientific methods, historians say, alchemists contributed to the emergence of 
modern chemistry as a science and an agent of commerce.

“Experimentalism was one of alchemy’s hallmarks,” said Lawrence M. Principe, a historian of science 
at Johns Hopkins University and a trained chemist. “You have to get your hands dirty, and in this way  
alchemists forged some early ideas about matter.”

Bent over boiling crucibles in their shadowy laboratories, squeezing bellows before transformative 
flames and poring over obscure formulas, some alchemists stumbled on techniques and reactions of 
great value to later chemists. It was experimentation by trial and error, historians say, but it led to 
new chemicals and healing elixirs and laid the foundations of procedures like separating and refining, 
distilling and fermenting.

“What do chemists do? They like to make stuff,” Dr. Principe said. “Most chemists are interested not 
so much in theory as in making substances with particular properties. The emphasis on products was 
the same with some alchemists in the 17th century.”

Pamela H. Smith, a history professor at Columbia, said alchemy “was the matter theory of its day” and 
was “incredibly multilayered and therefore a powerful way of viewing nature.”

Yet on the whole, historians say, the widespread practice of alchemy impeded the rise of modern 
chemistry. While physics and astronomy marched slowly but inexorably from Galileo to Kepler to 
Newton and the Scientific Revolution, chemistry slumbered under alchemy’s influence through what 
historians call its “postponed scientific revolution.”

The new research and revised interpretations concerning the role of alchemy in the history of 
chemistry as well as pharmacology and medicine were discussed at a three-day conference late last 
month at the Chemical Heritage Foundation in Philadelphia. The meeting, attended by more than 80 
scientists and historians, was organized by Dr. Principe, who said, “Only in the last 15 or 20 years 
have we learned how crucial alchemy was to the emergence of modern science.”

No one at the meeting tried to turn lead into gold. But the historians conjured up quite a lode of 
pyrite, fool’s gold, in the colorful characters they had found buried in previously neglected archives.
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A few practicing alchemists, it seems, may have been certifiably mad — probably, like mad hatters, 
from sniffing the mercury they worked with.

One notable alchemist of the 16th century, a Swiss named Paracelsus, was not mad, but cantankerous 
and iconoclastic. “He was equal parts metallurgist, pharmacist, physician and crackpot,” Dr. Principe 
said.

Historians have found that Paracelsus made some advances in the detection of disorders by analyzing 
urine and claimed marvelous cures through alchemy.

In his chemical cosmology, he saw the world as a great distillation vessel and its changes as parallel to 
the operations carried out in a laboratory. But he recorded his material and spiritual ideas in the 
deliberately opaque writing typical of many alchemists, who expressed themselves in codes, symbols 
and emblems to conceal their findings from the uninitiated.

From his study, Dane Thor Daniel of Wright State University in Dayton, Ohio, concluded that 
Paracelsus’s unwavering objective was to find a Christian alternative to pagan natural philosophy — 
science.

Other alchemists were outright charlatans or fools, ridiculed in contemporary art and literature. On 
display in a gallery at the conference hall were several 17th-century paintings by Flemish and Dutch 
artists, who depicted alchemists toiling in the disorder of dark workshops and the poverty of futile 
quests. The paintings were said to be popular among Dutch burghers as a caution to anyone 
contemplating a life in alchemy instead of steady trade.

But many an alchemist drew support from royal courts where visions of newfound wealth and power 
danced in crowned heads. It was not always a happy alliance.

In 1601, Hans Heinrich Nüschler signed a contract with his patron, Duke Friedrich of Württemberg in 
Stuttgart, to demonstrate his process for extracting a substantial amount of gold from a sample of 
silver. The duke, keen on mining technology, promised a generous reward. Nüschler agreed to 
conduct the experiments at his own expense.

After several months of failure and mounting debt, the desperate alchemist resorted to fraud. He 
asked his brother to help by surreptitiously adding gold to the alchemical sample. His ploy exposed, 
Nüschler was tried, convicted and hanged.

“Only a handful of alchemists actually ended their careers on the gallows,” said Tara E. Nummedal, a 
historian at Brown. “But this underscored that alchemy was very serious business in the Holy Roman 
Empire.”

In her report, Dr. Nummedal concluded that the relationships of patrons and alchemists showed that 
“alchemy was a direct engagement with the political, economic, religious and intellectual realities of 
the early modern world.”

At the turn of the 17th century, King Henry IV of France surrounded himself with alchemists who 
sought to resurrect plants from their ashes and experimented with ways to extend the monarch’s life. 
Even the diplomats had orders to seek out the cryptic methods of alchemists in other countries.



An alchemist in the court of a German prince scored a profitable success quite by accident. Looking 
for materials for creating precious metals, Johann Friedrich Böttger analyzed a “white earth” that 
duplicated the ingredients for imported Chinese porcelain. The discovery was the beginning of the 
Dresden china industry.

Even geniuses of the first order, like Isaac Newton, found alchemy irresistible. It was an accepted 
method of seeking knowledge — or confirmation of received truth — in early modern history.

Newton, whose laws of gravity and optics ushered in modern physics, also delved into alchemy with 
relentless energy. His notebooks contain thousands of pages on alchemic thoughts and experiments 
over 30 years.

William R. Newman, a professor of the history and philosophy of science at Indiana University, said 
many manuscripts had not received the scrutiny they deserved. He reported on a text in the 
Smithsonian Institution that he called “an overlooked gem.”

In these notebook entries, Newton cited the ideas of German alchemists for imitating the processes by  
which metals were generated in nature, deep inside the earth. These involved the familiar alchemical 
theory of metallic generation through interactions of sulfur and mercury.

But Newton, expanding on the theory, wrote: “These two spirits above all wander over the earth and 
bestow life on animals and vegetables. And they makes stones, salts and so forth.”

As Dr. Newman noted, “Thus we have passed from a theory of mere metallic generation to one that is 
intended to explain the totality of life on earth, as well as the production of all mineral materials, not 
just metallic ones.”

In this sense, Dr. Newman continued, Newton’s repeated experiments for the rest of his life were 
aimed at fulfilling the words of the Emerald Tablet of Hermes, considered the founding text of 
alchemy in ancient Egypt. Newton expected to achieve what the tablet said was the una res, “the one 
thing” by which “the world was created” and with which one could “perform miracles.”

So it seems that Newton was no ordinary alchemist interested in making gold. He apparently aspired 
to a theory of alchemy more comprehensive than even his laws of gravity. But it could be said, in a 
paraphrase of Newton’s famous expression of modesty, that the giants on whose shoulders he stood in 
this endeavor did not measure up to his antecedents in physics and astronomy.

Newton’s alchemical bent was not out of character, Dr. Smith of Columbia said. “He was drawn to the 
occult,” she said. “Gravity for him was an occult force, and so was alchemy as an explanation of how 
things transform into other things.”

The British chemist Robert Boyle, a Newton contemporary, also had a foot on each side of the 
alchemy-modern science divide. He dabbled for years in an alchemical obsession, the search for the 
philosopher’s stone — the long-sought agent for transmuting lead to gold and unlocking other 
material and spiritual secrets. The stone was the unified theory of everything in that time.

Boyle wrote enviously in 1680 that “there exists conceal’d in the world” a group of chemists “of a 
much higher order able to transmute baser Metalls into perfect ones.”
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At the same time, Boyle hurled harsh criticism at alchemists, particularly Paracelsians and the 
obscurity of their language and concepts. His purpose, he wrote, was to draw “the Chymists Doctrine 
out of their Dark and Smoakie Laboratories into open light” and to engage in “better Experiments and 
Arguments.”

Citing Boyle’s “swinging critique” and even earlier attacks on alchemical practices, Stephen Clucas, a 
University of London historian, raised questions that he said require deeper research by historians: 
Why did a “scientific revolution” in experimental chemistry not occur earlier in the 17th century? Why  
was a clear separation of alchemy and exact chemistry delayed until the 18th century?

Bruce T. Moran, a historian at the University of Nevada at Reno and the University College London, 
said it was not all that unreasonable at the time to be attracted to alchemy. “For a variety of practical 
and intellectual reasons,” Professor Moran said, “the idea of transforming one thing into another was 
to be expected.”

In everyday life, grapes were turned to wine and wheat to bread. A sour green apple grew into a sweet 
red one. It was in the nature of things to change, even metals. Miners and refiners already knew that 
lead ore almost always contains some silver, and silver ore almost always contains some gold. This 
implied that the metals changed one into the other over time.

In the booklet “Transmutations: Alchemy in Art,” written with Lloyd DeWitt, an art historian, Dr. 
Principe noted that in 1600, chemists knew of just seven metals — gold, silver, iron, copper, tin, lead 
and mercury. (Since then scientists have discovered another 60.) The original seven known metals 
had properties in common. They were shiny and, except for the liquid mercury, could be hammered, 
shaped and cast.

“The commonality of properties implied to early thinkers a commonality of composition,” Dr. 
Principe wrote., “And thus it was theorized that all the metals were composed of the same essential 
ingredients in different proportions and degrees of purity.”

“Even if in the modern view alchemy is all nonsense or very spiritual,” Dr. Moran said, “many people 
drawn to it for whatever reasons were actually creating very useful, practical chemistry and bringing 
to it an artisan know-how.”

The conference on the history of alchemy opened with a program of chamber music called “The 
Philosophers’ Tone.” The scholars delighted in Handel’s transmutation of Ben Jonson’s “The 
Alchemist” into pure gold. Over coffee between sessions, they pondered new directions of research 
and topics for dissertations. They said, for example, that more attention should be paid to alchemy’s 
role in the history of medicine.

They also remarked, somewhat conspiratorially, over parallels between the misguided certainties and 
self-delusion of alchemy and today’s political and religious attacks on modern science. Of Boyle’s 
efforts to replicate experiments from alchemical writings, Joseph E. Early, a retired Georgetown 
University professor who studies the philosophy of chemistry, said, “He couldn’t do it any more than 
we could find the weapons of mass destruction in Iraq.”

Then the scholars departed Philadelphia, leaving the city’s lead-to-gold ratio unchanged.

Copyright 2006 The New York Times Company

http://topics.nytimes.com/top/reference/timestopics/organizations/u/university_of_nevada/index.html?inline=nyt-org
http://topics.nytimes.com/top/reference/timestopics/organizations/u/university_of_nevada/index.html?inline=nyt-org
http://topics.nytimes.com/top/reference/timestopics/organizations/g/georgetown_university/index.html?inline=nyt-org
http://topics.nytimes.com/top/reference/timestopics/organizations/g/georgetown_university/index.html?inline=nyt-org
http://topics.nytimes.com/top/reference/timestopics/organizations/g/georgetown_university/index.html?inline=nyt-org
http://topics.nytimes.com/top/reference/timestopics/organizations/g/georgetown_university/index.html?inline=nyt-org
http://www.nytimes.com/ref/membercenter/help/copyright.html
http://www.nytimes.com/ref/membercenter/help/copyright.html
http://www.nytco.com/
http://www.nytco.com/

