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‘Chymistry’ and Isaac Newton: mystical myth?
by William R. Newman, Department of History and Philosophy of Science

Most of us are familiar with the idea of alchemists as 
unscientific or even anti-scientific charlatans. Ever since 
Geoffrey Chaucer described the alchemical cheats of his 

blear-eyed, decrepit Canon’s yeoman in the �4th-century Can-
terbury Tales, it has been popular to see alchemy as ignorant and 
clownish, as the embodiment of dishonest greed, or as a misguided 
attempt at mysticism. Despite the long popularity of this unflat-
tering picture, however, it is now under heavy fire from historians 
of science. For one thing, recent historical research has revealed 
that alchemy, up until its death in the �8th century, was not just a 
deluded attempt to transmute base metals into gold. Alchemy, or 
as many called it, “chymistry,” was a highly technological pursuit 
that included dye and pigment manufacture, the refining of salts, 
metallurgical assaying, the making of artificial gemstones, the 
improvement of glass and ceramic formulas, techniques for the 
improvement of brewing, research on incendiary weapons, the 
making of perfumes and cosmetics, the study and development 
of artificial fertilizers, and a variety of medical pursuits, such as 
the discovery and manufacture of entirely new pharmaceuticals as 
well as the analysis and purification of existing drugs, along with 
the more famous, if delusory, transmutation of metals. At the 
same time, alchemists were in the forefront of atomistic theories 
of matter between the �3th and �7th centuries. Long before 
René Descartes and Robert Boyle were popularizing the idea of a 
“mechanical universe” made up of corpuscles whose size, shape, 
and relative ordering accounted for the qualities of the world, 
alchemists were arguing that metals and minerals are composed of 
microscopic particles that could be interchanged and rearranged 
to produce qualitative change at the level of appearances. And it 
was alchemical writers of the Middle Ages who first argued that 
the elemental structure of matter could be revealed by chemical 
analysis, which merely broke unchanged bits of matter into smaller, 
more stable units without fundamentally altering them (see W.R. 
Newman, Atoms and Alchemy, Chicago, 2006). This was the path 
that Lavoisier would follow in his famous late-�8th-century claim 
that elements are merely “the last point which analysis is capable 
of reaching” rather than being metaphysical entities known by 
philosophical reasoning.

It is in the light of this newfound respect for alchemy that we 
should consider the fact that Isaac Newton, brilliant mathematician 
and father of modern physics, spent more than 30 years engaged 
in a passionate pursuit of “chrysopoeia,” or alchemical transmuta-
tion. But the mere fact of Newton’s deep devotion to alchemy is 
still bound to raise an element of cognitive dissonance in the minds 
of many, so it is worth recounting the evidence before considering 
the reasons for Newton’s belief. Humphrey Newton, who was his 
laboratory assistant for five years, gave an unforgettable picture in 
�727 of a feverish and sleep-deprived Newton refusing to leave his 
laboratory until daybreak for weeks on end. What was the purpose 
of his obsessive experimentation? At first Humphrey is coy, telling 
us that Newton’s goals were inscrutable, but at the end of his 
famous quotation he admits that “the transmuting of metals” was 
Newton’s “chief design.” Newton was an alchemist, and there can 
be no doubt of it.

But for those who refuse to be convinced by Humphrey’s testimo-
ny, there still remains the ineluctable obstacle presented by the �3� 
or more surviving manuscripts that Newton devoted to alchemy. 
Many of these, admittedly, are mere transcripts made by Newton of 

his reading, and one does not, of course, have to believe everything 
that one reads. And yet, among these manuscripts, there are two 
full laboratory notebooks recording Newton’s experimentation 
from the �660s up to �696. The two notebooks, both kept at the 
Cambridge University Library, record Newton’s dated alchemical 
experimentation alongside some of his most famous discoveries, 
such as the fact that white light is a mixture of distinct spectral 
colors rather than a homogeneous medium. This manuscript, 
along with many others, has been edited by the Chymistry of Isaac 
Newton project at IU, which can be consulted at www.chymistry.
org. It is these notebooks that record Newton’s attempts to make 
such alchemical products as the “Hollow Oak,” the “Net,” and 
the “Caduceus” of Mercury. With the aid of the Department of 
Chemistry’s Cathrine Reck, a small team of historical researchers 
is now trying to recreate these and other products of Newton’s 
“chymistry” in a lab at IU. Some of these products were recently 
featured in a Nova documentary devoted to Newton’s “secrets,” 
which featured a Web site based on the Chymistry of Isaac Newton 
project (www.pbs.org/wgbh/nova/newton/alchemy.html).

Now that we have established the fact that Newton was a serious 
alchemist, we are in a position to ask where he obtained his convic-
tion that the Hermetic science held something genuine. People 
often wonder why scientific figures of the caliber of Robert Boyle, 
the so-called “father of modern chemistry,” and, above all, Newton 
believed in the possibility of transmuting one metal into another. 
There are two ways to approach this question, one theoretical, 
the other practical. From the viewpoint of theory, it is enough to 
say for now that the mechanical philosophy of the �7th century, 
which postulated a uniform material out of which all things are 
composed, was quite amenable in principle to the transmutation of 
many if not all things into one another just as the alchemists also 
supposed.

But the mere theoretical possibility of one corpuscle turning into 
another does not alone account for the decades of hard work that 
Newton, for one, devoted to transmutational alchemy. For he, 
and others like him, were the beneficiaries of hard evidence that 
minerals could grow and vegetate beneath the earth as well as in a 
flask. Saltpeter, alum, and vitriol, for example, were all known to 
replenish their supply after having been collected by miners. Salt-
peter underwent continual efflorescence out of basements and dry 
soil in the form of niter growing on walls and floors. As for alum, 

❖ ❖ ❖

And just as one can pick an apple when it is 

still green or wait for its sweet red fruit, so 

— alchemists argued — it was possible to 

collect the minerals of base metals such as 

lead or copper before they had a chance to 

mature into silver or gold.
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Faculty news
(continued from page 14)

they conducted a much-anticipated experiment 
in Normandy, France, to study the reaction of 
�24,�36Xe + ��2,�24Sn at E/A=50 MeV. This experi-
ment, which was spearheaded by the Indiana 
group, also involved collaborators from the Unit-
ed Kingdom, France, and Germany. Heading over 
to Grand Accelerateur National d’Ions Lourds in 
Caen, France, were Bloomington’s James Black, 
Alan McIntosh, Sylvie Hudan, and Romualdo 
deSouza. The aim of the experiment was to 
study the equilibration of neutrons and pro-
tons (“isospin diffusion”) in nuclear matter that 
provides information on the density dependence 
of the nuclear asymmetry energy. The experiment 
required measuring both charged particles and 
neutrons emitted in the reaction. Combining 
highly segmented silicon arrays together with a 
set of neutron detectors called DEMON provided 
by a French-Belgium collaboration made for a 
unique experiment. As usual, experimentation 
would not have been possible without the expert 
help of the technical staff in the Department of 
Chemistry, in particular the EIS and MIS shops. 
The development of MASE, our new multiplexed 
analog system for processing signals from highly 
segmented silicon detectors, was a major ac-
complishment for the EIS shop. We expect to 
be reaping the benefit of MASE for the next few 
years. Happily, the two-and-a-half-month visit 
allowed for a couple of daylong excursions to see 
the sights and soak in the history.

Professor David Giedroc joined the faculty in 
May 2007 following more than �8 years in the 
Department of Biochemistry and Biophysics 
at Texas A&M University. The Giedroc group 
is currently engaged in two major avenues of 
research. While very different from one another, 
they are united by efforts to understand nucleic 
acid (DNA, RNA) structure and dynamics and 
interactions with regulatory proteins and ribonu-
cleoprotein machines, e.g., the ribosome, in the 
cell. In one project, the Giedroc group is study-
ing a large class of specialized proteins, coined 
metalloregulatory or “metal sensor” proteins. 
These proteins control the expression of genes 
that allow all organisms, from bacteria to man, to 
quickly adapt to chronic toxicity or deprivation of 
both biologically essential metal ions and heavy 
metal pollutants found in their environments. In 
work highlighted by Chemical & Engineering 
News (C&EN, Dec. ��, 2006, p.�2), Giedroc’s 
laboratory recently reported the discovery of a 
novel copper-sensing metalloregulatory protein, 
termed CsoR, from the human pathogen Myco-
bacteria tuberculosis.

In a second project, the Giedroc laboratory is us-
ing the tools of biophysical chemistry and NMR 
spectroscopy to understand the structure and bio-
logical function of the very “tips” of the corona-
virus genome, the 5’ and 3’ untranslated regions. 

These RNA elements direct the replication and 
propagation of the causative agent of severe acute 
respiratory syndrome, the SARS coronavirus, 
and closely related viruses. For example, they 
have recently discovered a critical RNA hairpin 
that is essential for coronavirus viability. They are 
in the process of understanding the molecular-
level details of how this RNA hairpin functions; 
these findings in turn may aid in the discovery of 
antiviral therapeutics that target this and related 
RNA motifs.

Recent activity in the Hieftje lab has included the 
development, testing, and optimization of a new 
source for ambient mass spectrometry. AMS is a 
relatively new field in mass spectrometry that is 
oriented toward measuring mass spectra of solid, 
liquid, or gaseous samples without prior sample 
treatment. For example, they can detect the 
presence of trace amounts of minimally volatile 
explosives adsorbed onto surfaces or present 
in the atmosphere. Similarly, they can deter-
mine whether a reaction vessel used for pharma 
products has been cleaned adequately: a polyester 
swab is rubbed on the surface of the vessel and 
placed in front of the source. If any traces of the 
products from the vessel remain, their spectra ap-
pear. Conveniently, the mass spectra produced by 
the source are relatively simple and usually consist 
of the molecular ion or protonated molecular 
ion plus some adducts if the atmosphere is fairly 
humid. The source is simple in design, operates 
in air at atmospheric pressure, requires only about 
50W of power and a low flow of helium, so it is 
relatively inexpensive. It has already been pro-
tected by a provisional patent through IURTC.

Stephen Jacobson’s group continues to develop 
micro- and nanofluidic platforms for chemical 
analysis. Over the past year, they have demon-
strated the most efficient electrophoretic separa-
tions yet reported on microfluidic devices for 
rapid sample screening. To further improve the 
separation peak capacity of these systems, they are 
developing sample handling strategies for two-
dimensional separations by evaluating serial-to-
parallel and planar interfaces to efficiently transfer 
samples between separation techniques. To these 
separation devices, they plan to couple mass 
spectrometric analysis and have developed laser 
machined nozzles to electrospray the separation 
effluent from the microfluidic devices to a mass 
spectrometer. In addition to optimizing separa-
tions at the microscale, they are studying how to 
shrink these devices to nanometer-length scales 
and are evaluating the potential benefits of mov-
ing to smaller dimensions. With these nanofluidic 
systems, they recently reported the smallest vol-
umes dispensed to date on a nanofluidic device, 
e.g., 50 aL (�0-�8 liters), with approximately  
2 percent reproducibility. On similar systems, they 
are creating tunable filters by coupling alternat-
ing electric fields with nanoscale conduits to trap, 
sort, and concentrate particles and cells.

(continued on page 16)
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After nearly 50 years of association with the De-
partment of Chemistry, John C. Huffman, senior 
scientist in chemistry, “officially” retired this year, 
although his colleagues know that this will not 
keep him from continuing to do the research he 
so thoroughly enjoys. Huffman is one of those 
unique individuals who completed his academic 
training at Indiana University and then decided 
to establish a career within the university. He has 
spent this time entirely within the Department 
of Chemistry, with the exception of the past few 
years when he accepted a joint appointment with 
the new School of Informatics to pursue his re-
search interests in crystallographic informatics.

Huffman first arrived in Bloomington in the fall 
of �959, when he enrolled as a freshman. After 
completing his BS in chemistry, he continued 
on to obtain an MS degree in physical chem-
istry. An elective course in geology introduced 
him to the beauty of crystallography, a relatively 
new technique that was just being introduced as 
research tool in the department, and he jumped 
at the opportunity to enter this exciting field. He 
completed his PhD thesis in inorganic chemistry, 
determining the structures of a series of highly 
reactive compounds using X-ray diffraction. After 
receiving his PhD, Huffman was named director 
of the newly formed Molecular Structure Center, a 
position he has held to this date. He developed this 
facility into an internationally recognized center of 
excellence in the area of small-molecule crystallog-
raphy and through the years has earned the respect 
of his peers and many collaborators. Huffman 
has authored or co-authored nearly 800 scientific 
papers and has been involved with nearly 200 
presentations at scientific meetings. This high level 
of productivity has resulted in his current ranking 
as the �4th most significant contributor to the 
Cambridge Structural Database (an international 
database that includes all small molecule structures 
determined using crystallographic techniques). 
The Institute of Scientific Information included 
Huffman as one of the charter members of the 
ISIHighlyCited.com database “of the world’s most 
cited and influential scientific authors” when it was 
established in 200�. He was listed as fifth most 
cited chemist in the world for the period �98�–97 
and was the ��th most cited for all sciences.

Huffman’s interest and involvement in computing 
issues on campus dates back to those early days 
when crystallography was one of the primary uses 
of the central computing resources. Throughout 
his career, he has served on many of the university-
wide policy and advisory committees that shape 
and define the academic computing environment, 
and he has assisted in the preparation of major 
computing infrastructure proposals for university 
resources that we all use and take for granted to-
day. His interest and involvement in computing is-
sues on campus led to his being invited to assist in 
the planning and organization of the new School 

John C. Huffman retires after nearly 50 years at IU
of Informatics. Huffman was one of the “found-
ing faculty” and for the past few years has served 
an adjunct professor of informatics as well as being 
co-director for the Informatics Research Institute.

Because his field is highly collaborative in nature, 
Huffman has been a strong proponent of col-
laboration technologies, and most of his funded 
research over the past decade has dealt with devel-
oping systems to share information and provide 
remote access to instruments and laboratories. 
He led a team that developed a system that allows 
crystallography laboratories throughout the world 
to share freely the molecular structures determined 
in those laboratories. This new methodology is 
presently in use in �9 laboratories in four different 
countries. One of the highlights of the system is 
that it allows anyone with a Web browser to eas-
ily view and manipulate the molecular structures 
in the collection without any formal training. A 
popular section describing common molecules was 
selected by Scientific American as one of the top 
science and engineering sites in 2004. The system 
is widely used by both researchers and educators 
and averages more than �5,000 users per month. 
Huffman is currently working on a project that will 
allow Web access to complex instruments that have 
been “grid enabled.” A virtual laboratory environ-
ment allows a researcher to monitor and control 
instruments and to collaborate with colleagues at 
another site. This system has already been used in 
collaborative studies he is pursuing with research-
ers at the synchrotron light source at Argonne Na-
tional Laboratory and with collaborators at several 
colleges in Indiana.

In addition to his academic pursuits in crystallog-
raphy and informatics, Huffman has always been 
a strong proponent of informal science education. 
He is well known for his significant contributions 
to science fairs at the local and state level over the 
years, and he remains active in this area. Having 
been raised in a “scouting” family and having two 
sons, he also became deeply involved in the local 
scouting program where he emphasized science 
and engineering skills as well as the natural scienc-
es. He was chair of the Youth Activities Commit-
tee of the Indiana Academy of Science for many 
years, during which time he helped organize and 
direct the state Science and Engineering Fairs.

Huffman’s university service activities have not 
been restricted to computing and information 
technology. He has willingly accepted assignments 
that cover nearly all aspects of university life, from 
participation on the Staff Council in his early 
career, to his valuable work as director of technical 
services in chemistry, to his recent service on the 
Faculty Affairs Committee. In recognition of his 
many and diverse contributions to the university 
and community, Huffman was awarded the Distin-
guished Service Award in 2006, a fitting culmina-
tion to his long, productive career at IU.

— Jack K. Crandall
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