Diamonds in NATURE

By IVARS PETERSON

4 n eccentric inventor, a private labora-
ory and a secret recipe for making
diamonds seem more like the ingredients
for an alchemical tale or a gothic mystery.
Yet these elements provide the back-
ground for an intriguing scientific puzzle.

Eighty years ago, in a brief letter pub-
lished in the Aug. 24, 1905 NATURE, physi-
cist Charles V. Burton claimed he had syn-
thesized microscopic diamonds. His un-
usual method involved dissolving carbon
in a molten lead-calcium alloy, then forc-
ing the carbon to crystallize out of solu-
tion —in the form of diamonds.

Although Burton promised “shortly to
return to the subject of these experi-
ments,” he published nothing more on this
topic. No abstracts of his original letter
appeared in the three major journals that
in those days monitored chemical re-
search. His name practically disappears
from later books and papers on carbon
and synthetic diamonds.

One of the few references to Burton’s
chemical work appears in the recent book
Diamond (Adam Hilger Ltd., Bristol, 1984),
written by Gordon Davies of King’s College
in London, England. Davies lumps Burton
with several other turn-of-the-century in-
vestigators who all tried various ways of
getting diamond crystals out of solution—
apparently unsuccessfully.

A few years ago, Felix Sebba, a chemical
engineer at the Virginia Polytechnic Insti-
tute and State University in Blacksburg,
Va., stumbled across Burton’s work. “I
found it by accident,” says Sebba. “I was
intrigued by it. It struck me that here was a
thing that had been completely lost.”

More as a joke than anything else, Sebba
applied to the National Science Founda-
tion (NSF) for a small grant to see if Bur-
ton’s method really worked. To his sur-
prise, NSF provided funds, and together
with graduate student Neal Sugarman,
Sebba tried to duplicate the process.

“There were certain difficulties because
there was so little information given in
[Burton’s] letter to NATURE,” says Sebba.
“We had to do some research on our own
to solve the problems.” In the end, the re-
searchers managed to obtain small quan-
tities of microscopic crystals, a few mi-

A recently rediscovered recipe for synthesizing
diamonds at low pressures may actually work

they're diamonds,” says Sebba. The black
powder in which the crystals are found
can scratch glass, and the crystals them-
selves have a high refractive index. X-ray
diffraction studies also point to the pres-
ence of diamond.

Sebba‘s method, as outlined last month
in a letter in the July 18 NATURE, in-
volves dissolving a small amount of cal-
cium carbide in molten lead. When steam
at 550°C is passed over the alloy, it reacts
with the calcium (but not with the lead) to
form calcium hydroxide, which is not so-
luble in lead. The calcium hydroxide
comes out to form a layer of scum on the
metal’s surface.

But carbon by itself is less soluble in
lead than in a lead-calcium alloy. The re-
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moval of calcium forces some of the car-
bon present to crystallize. When the re-
sulting gray crust is treated to remove all
traces of lead and calcium salts, the prod-
uct is a considerable amount of black
powder containing tiny diamondlike crys-
tals.

Although almost all current processes
for making synthetic diamonds involve
high temperatures and high pressures,
Sebba says his experiment shows that
diamonds may form under other condi-
tions. Applying an old chemical idea that
“metastable” forms of a substance some-
times appear before the final stable form is
achieved, Sebba argues that at 500°C, the
conversion of metastable diamond to sta-
ble graphite is so slow that diamond crys-
tals can be detected.

“This principle doesn’t appear in any
modern textbooks, so people don't know
about it,” says Sebba. “I'm pretty ancient
now, so | do know about it. It struck me at
once that there was no scientific reason
why diamond shouldn’t come out first.”

Sebba now wants to redo his experi-
ments more carefully under better con-
trolled conditions. “I want to see exactly
what we've got,” he says, “and | would like
to see if we can make the diamonds big-
ger.”

qually intriguing to Sebba is “the fact

that what could have been a very im-
portant and certainly very romantic dis-
covery was so completely ignored and so
completely forgotten.” Very little is known
about the circumstances that led Burton,
who was already recognized as an ingeni-
ous inventor, to do his diamond-making
experiments, apparently on his own time
at a friend’s laboratory. Then, shortly after
the publication of his letter, Burton mys-
teriously left the instrument company
where he was employed and devoted his
time, until his death in a 1917 automobile
accident, to theoretical studies of gravity
and the aether, a light-carrying medium
once thought to permeate all space.

“I'm very keen to give him some sort of
posthumous recognition,” says Sebba. “It
was a very ingenious idea. | often wonder
how many other useful discoveries have

crometers in size, that looked like dia- w been lost, simply because they have been
monds. D asry s neglected or haven’t been properly
“I'd say 'm about 90 percent certainthat 3L " abstracted.”
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