BUCKMINSTERFULLER
a new form of carbon

Carbonis an element of biologiealimportance. s
on this element and one of its allies, hydrogen, that
the whole branch of rganic chemistry is based,
Apart from its organic connections, pure carbon s of
interest by itself, T Pradeep and § Balasubramanian
describe the discovery of the new molecule of
carbon, C; which resulted from the joint efforts of
chemical physicists and astronomers,
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suppret this ather widely acke
sreizdged thesis i the discov-
g of 3 new form of carbon
caled. buckmirsiertulrese of
in ehemicel notation Gen. A
 of scintiss headed by
i E Smaley of the Rice
Unneraty, Houston. USA, hit
upor hs pew molecule durin
ther: search for an uoderstand-
ing o the compositios of -
sigher dust,
Larteon s @ elepent of
bickgad imporance.  Apart
il Orgami comections,
rhan s of igierst by
el .2 two orvstatime forms
{elicope),  dumond  and
reze have been vers well
stutee? and used in 2 vane?y of
ippizzons, Both these forms
Save widely divesgent prt:j‘r
ertis For example. whik -
oz i 2 perie: mwulator,
graptie 15 an eletncat con-
dutor. diamond is the bardest
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%ubslance known to mankind.
ut graphite i wsed as a fubri-
cant - 0 oft thal i inds eady
tpplicaion n wnnnf peacils

diwovery of the new
malecule of carbon, Gy is 2
result of enliborafion betwean
chemical physicsts and astro-
nomers. It may wem 2 wierd
combinztion a firs ilfh( o
nomers were for 2 fong time
pizzled over sheir observation
of long cha moleculs of car-
bon both in stars and in inter-
stellar space and were tring lo
Froduoc these molecules in the

iboratory using sophisticated.

laser techniques. They worked
first at Exion Research Labs
and Jater &t Rice University. It
was al the latter, that among t¢
innumerable clusers, a hitherto

unknown form of carbon was  dant

disoovered. They observed that
the mass spectrum of 3 vapour
of graphite consiss of a tairy
inlense Seature af mass pmber
T, comespanding to 2 chster
of 60 carbon atoms. To their

v

susprie, it was later found that
the new feature wes infact due
Waverystable molecule. unlke

« the usually encountered chue

115,

The system used o generate
these moleculesessentially used
8 laser beam 1o evaporate
graphite. The sheets o graphite
coming out were quenched by a
e of helum gas end later
analysed by mass specrometry.
This tecoigue c2n reveal bow
much of amolecule of & partics-
ar weight s present i the
sample. Though almost allcus-
ters itheven numberof carbon
aloms were present in the pro-
duct, they found that vnder
cenain corbitons of eficiem
quenching, the chster contan-
ing 60 atoms slone was abun-
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The remarkable stabity of
this new molecule 2 found out
by its inertness to known reace
tants could not be explained by
any structure other than that of
the football, where every vertex

erlcdb v 3 carbon atom.
"This polvhedron has 37 faces, 12
of which are pentagons and 2
e hexagons, This woald mean
that of the carbon atoms are
equivalen, That this was deed
0 wis proved by nuclear
magetic resonance (NMR)

rsop).

The structure of 2 modem
football {socoer ball) which bas
Hcomers where cazbons can s

i one of the many geodesic
anciues Which Buckminses
Faller enunciated in the 19605,
These symmetric stctures with
which be constructed houses,
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domes‘etc are known for thei
remarkable structorel slabilty.
In the case of Cyo. stabilsation
results in the inertness of the
molecule.

The cavity within the mole-
oule is as large as 7 angsvom in
diameter. A variey of foreign
aloms and molecules can be
“pushed incide” the void, The
resuling materia) o hase in-
feresting propertes. The first
thcznon that the discoverers

mselves proposed. is ubrics-
tion. The mcscm day sofid Jub-
riants many confain shets o
aloms, fke graphie and molyd-

denum ulph|dr in which the
foree can be ‘sheared off, With
Cg. one can ol off the,
foes, This mokeuk can be
vsed in catalysis, 2 well & in
organometal chemisty, It can
be ued asa cavity forconfining
mdloaanc uclel - molecular
!

The discovery of this fasunat
ng molecule would reveal more

- ghaut sool, the black resicue we

find in our fiseplace. lts forma-
tion has long been an enigm,
particalaly 115 sphericity. The
tear spherical structre of Coe
may imply that it i the nuclews
for the formation of soet,
The structural unit of the
buckminsterfllrene s known
o chemisls for a long time.
Called corannuleae, it is an
orpani molecule which was first
synthesised in 1969, The struc-
ture of buckminsterfullerent s 2
superposition of 12 coranmulené
moleceles with ¢ach hexagon
shared by thrce pentagons. In
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The siractare of buckminstefullrene.

The apparates 1o produce and
deies CM molcue The whol
nsrumenl & kgl in high
wacuum. A waporisaion laser
opories rophite and the
vapowrt @t comed avey by o
pulse of elim gas. The micture
15 made into @ moleculer beam
and i ionised by he probe lser.
The s spectometer angyses
the resibing ions.
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fact.the possibliv of synchesie
ing such amolecule by wrippraz
up of raphite sheel was spece-
fated 1n 1986 ftself.

Very recently, researchess
froim Germany have been able
10 make MACTOs0Opic quantibes
of ths substance Lhrough 2
much simpler medhod of arcing
rephie elecrodes, The eser-
il ﬁmm ie of quanching the
sheels of gaphite remiins.
boweser. After some processig
of the esultant 00k, ont isabie
to get the footballene in sufi-
ciently large quantites, whick
m nccdctf to do other expen-

The reverberations of this die
covery i being felt in all isce

‘pines. Whle astronomerstry ¢

xplan ther observations iyt
Tignt of this pew-found knos-
ledge, crganometalic chemiss
would ke to study the cavy-
and the seactvty of this moe-
aule. And material sienisls ar, -
busy developing applictions
Further experimentation on !
molecule may perhaps anss:
mety unsesclsed problems,
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