
Er-nrapcra araAeMr.rf, Ha HayKr.rre. Bulgarian Academy of Sciences
AeporocvuvecKlr r,r3cJre.qBaHuxnBrtraput 15. Aerospace Research in Bulgana
CoQur. 1999. Sofra

@ynepeHlrre -cbrrlHocT V npkrJro)KeHue

Llu4eau Veys

Ilucmumym 3a Kochtuqecrcu uscnedeauun, EAH

<Dynepeuure [peAr,r3B]rKBar roJr.f,M r,IHTepec Karo Bb3-
MOXHOCT 3a HOBII HayrIHI,I LI3CJIeABaHZs. ur 3a HoBIa rrpaKT[rrecK[ Ilpr,uloxeHr{.s.
3arosa He e cryqafiHo, ve Ho6erosa HarpaAa za 1996 r. 6erue \p,rcrr\eHa Ha
Tpr'rMa yrreHu 3a rexHr{re [ocr[xeHr{.fi s o6racrra Ha synepeHr,rre.

I4cropuvecrra 6enexru

l[cropuxra va
aHrnr,rfi crurr Surnxo-xr{Mr{K Xapo
oTKpr{TLI B MeXAy3Be3AHOTO rrpocTpaHc
oT [Io-BrlrcoK peA - rroJrr{Htr. IIpeO 198
cbBMecrHo c Pu'rapA Krpn. V gP,av,ara o6prular BHr,rMaHr,re Bbpxy pe3ynrarHTe
na P,lauapA Cuefinu, xofiro c JIa3epHo-[Jra3MeHu ycrpoficrna cri1aBacrrJrkrrl[eBo-
XAP6I,I4HT KJIICTEPI,I. TPUVATA YIIEHI,I rrpEAIIOJIATAT, qE B ME)KAY3BE3AHOTO
rrpocrpaHcrBo r{Ma Bb3MOxHOcr sa o6pasyBaHe Ha rap6r4un rpo:qone. rlpes
cerITI{MBpI{ 1985 r. Tpvv^ara rlpoBexAar cbBMecrurd eKcnepr{MeHTr{ r{ B reqeHr{e
Ha Aecer rEr4ycIJflBar Aa AoKaxar cbrrlecrByBaHero Ha MoJryKyna cuo. onpegenxr
uefinara crpyKrypa u .s Ha3oBaBar Ha r{Mero Ha aMepr{KaHcKrrf, ap*iire*i @yrep,xofiro 

''ocrpoH na cserosHoro r{3JroxeHrre n MoHpeaJr [pe3 nel rt:
aMepr.rKaHcK[tr fiaBl/.rrvon c noAooHa KOHCTpyK{r4.rr, Kof,TO e 6Uta ]irapucyBaHa
orrle or Jleonapgo Aa BraHqN.

Morexyrara cuo no cBo.[Ta sopr"ra MHoro \purwra na $yr60nH& TorrKa,
HarlpaBeHa or l2 nerobrbJrHr{ z 20 urecrobrbJrHr{ rlaprrera. JLo6onraruo e. qe
pa3MepBr Ha Mone*ynuru,9up,_rofiro e 0,7 nm, e lll0l qacr or $yr6onuara rorrKa,
Ko.rrro or cBo.fl crpaHa e lll07 qacr or 3eMHoro run6o [l].

Tpx6na Aa ce or6eJrexr{ r{ Qarr'r, qe 
''peru 

3HaMeHarerHr4Te Aecer .qHra
He3aBvcvMtrLt3cJreABaHpI.s ca [poBeAeun n la6oparoprrrs na ue$reHara KoM[aHr{s
EKCOH s Hrc ,{xtpcn rroA .p}KoBoAcrnbro na Eu4plo Kangop. flpu
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o6pa3yBaHero Ha rIJIa3MeH rpaQI,IT olrle rrpe3 1984 r. TaM IroJryqaBar MoneKyltl{
Cuo^Cro, Ho He ycrlflBar Aa rlr oTAeJLET Karo nrIKoDe Ha cleKTporpaMa.Ta I{ rro
Ta3U [pr{quHa rolsMoTo oTKpuT[e I{M ce v3rIJIb3Ba.

BonSraur Kpeurvrep n llncruryra uo acrpo$u3vKa,,MaKc fIraHK" s lKafi.qe.r-
6epr u,{onalg Xo$naan n Vuuoepcurera B Aplasoua [poBexAar eKcrrep,llMeHt'u
3a rroJryqaBaHe Ha rrna3Ma or rpaSnr qpe3 enexTpl,IqecKa AGra B cpeAa na xelltfi
(1990 r.). B caxrure rpucbcrBar Cuo, Cro I{ IIo-roJIeMu uoneryln [2].

Crunocr na $yrepenure
Orrcpnrara or rpyrrara na Kporo MoJreKyna Cu,, e uut;t

Bbrnepo,q. Heronara crpyKrypa ce pa3nuqaBa or crpyrTypara na rpaQura u rta
lvav,arTa. Ts e Hosa anorporrHa uoguQuraqlrt Ha BbrJlepo4a. ClegoB,areJlHo,
BbDrepoArr r,rMa rprr Kpr,rcraJrHr4 rr,roAuonraquu: rpa$ur, AuaMaHr u {rynepeu.
Te npurexaBar pa3nr,rqHu Qr,rsuunu csoficrsa.

flpn rpa$ura u \naMaHTa uua BbHrxHu qacrr,ItrHo HacI4TeHI{ Bpb3KI4.
IllecrorrrnHr{Te uJracrr,rHrr rrpu rpaQura Morar JrecHo Aa ce rlnb3far eArla Bbpxy
Apyra. llpu auav,aHTa, nopaAI,I cso6oAul,Ire Bpb3KI{, rloBbpxHocrra My e rroKpurfa
c BoAopoA. Ha uorrpxHocrra na QynepeHa HtMa raKlIBa Bpa3KH, Te BcrI{qKu ca
HACI{TCHI{.

flpu onpe4er.sHe Ha crpyrTypara Ha rpaQurnux Bbulepo.q ce II3rIoJI3Bar
rrrecrobrbJrHla KoHcrpyxquu. flo-xbcHo craBa scHo, qe aKo rlo o[peAeneH HaTIHH

ce oTpexaT BapxoBeTe Ha LIKocLITeTpae\Tpa, ce lonyqaBa flpreceqeH
rrKocurerpae.qbp, cGcrorrq ce or 12 uerorrbJrHr{Ka u 20 urecrotrbJlH}IKa. Toquo
TaKaBa e crpyrTypara na Cro.

B caxAure, [oJryrreHu or eneKTpl,IvecKa Abra, qacr or c$epzuuure
crpyKTypl{ na Cuo ce yAtJlxaBar u npllAodusar Qopvara Ha ,,TorIKa oa prr6u,".
Taxana e crpyKTypara Ha Crn.

OcseH Trx ca r{3BecrHr,r- u xunepSylepeHu c MoJIeKynI,I Cn.n Ha BaHIITHa:ra
o6nrrxa, [o-HaBETpe ca Croo, orqe lo-HaBrtpe Croo, a n qenrrfa e Cuo, Ko.sro e

nafi-cra6utna. Taxana crpyKTypa ce cb3.qaBa cpaBur{TenHo JrecHo r{ ToBa orxpuua
HoBa epa B pa3BI{TI{ero Ha Qusuxo-xururr,rsra. Ererrp}IqecKara Abra MexAy
BbrnepoAHrr eJreKTpoArr ce ca3AaBa 6eg oco6eHr{ 3arpyAHenult B na6oparoprur
ycloBus Ir B ToBa e eAHa oT rlpuqrrHrrTe 3a u3KJrrorrlrTeJrHo BncoKl{fl I{HTepec Ha
yqeHHTe B Ta3r,r o6racr. flo trreroAa Ha eJleKTpuqecxara Abra AHeBHo Mlorar Aa
ce flonyrraBar HflKoJrKo rpaMa or Marep[alra u aKo [pe3 l99l r. eAIIH rpaM
Qyrepenu crpyBarre 4000-5000 Aonrapa, ro cera IIeHara e oKoJIo 40 4olapa ra
rpau [].

Crpyrrypara Ha Cuo ce xapaKTepvsilpa c BaKyyMHa KyxlIHa crc c@epu.ura
cr{Merp}rr, B Korro Morar Aa ce BKnK)qar u pa3nvqHrl aroMl{ u itottu. Ha,fi-qecro
ce cpeqar aroMr{ na xeruft, Ho pa3MepI,ITe Ha flpocrpaHcrBoro rlo3BoJx.f,Bar lla
CE IOMECTBAT ATOMI{ HA IIOIITIII BCUTIKI'I XI{MUqECKI{ EJIEMEHTI{. BITTPOC T E XAT

Aa 6rAar rlocraB.suu raM.
Ilponex4anrr ca orruTlr, npr{ Korrro rrna rpaQuroB}rre eJreKTpoAr{ e,qo6aneu

KaJr[eB Hr,ITpar. no rogu HaqrrH rlprlcbcrBarrlr{Te B rrJra3Mara KaJII{eBII aroIvII,I
Morar Aa rrorraAHar BTirpe B Cuo. B peayrrar ce [onyqaBa HoBo cbe,n:I,IHeHue,

HapurlaHo ,,K@C60", [pI{ Koero BpG3Kara ne e fiouHa, HI{To KoBaJIeHTHa, a q}Icro
MexaHr{qHa v ce ll,apwr,a eHAoxeApr,rarua [3].
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.{oxaro eHepr-usra Ha KoBaneHTHara xr{Mr,rqHa BpB3Ka e l_2 ev, aa
ocno6oxgaBaHe Ha BBTpelrreH aroM or Cuo e ueo6xogtarrao paixrcBaHe Ha Bpb3Karac-c s le'robrBJrHara, wv flrecrobrbJrHara crpyrTypa, 3a Koero e ueodxoAuva

nu200 kcal/mol. Tarosa Bb3Ae a
MO C eHeprr{flTaHa xr{MrirqHa P a
poHHOTo nr:4efrcrnue, Kar a

,,orBapflHe" ua Synepeuure. flpu HeyrpoHHoro o6nrqnane Bb3HrrKBar 4e$erru,
rlo3Bon_f,Barqr{ rro-JrecHoro [poHr.rKBaHe B crpyKTypara na Cuo"

Vurapcxrare yqeHI,I ca eAHI{ or rrrrpBl/tre, I43rIoJI3BailIH To3rI MeroA, AoKaro
aMeplrKaHcKr,r yqeHrz 3a rlenra lr3rroJr3Bar Hafp.fiBaHe ao 500-600oc u Har.f,raHe
3000-4000 atm, Karo MeroA 3a BrpaxAaHe Ha qyxAr4Te aroMrr.

vurap{nre qpe3 MexaHo-xr.tMl,IqecKa eHepfrr.f, B TolKoBLt MenHrrrlr4 cMr{rar
xr.rMr4qecKra uzcr cuo u ar_e4eficrsafiru c raMa-ru{KJIOAeKCTpI,IH [OnyqaBar
,,Cuorava-quxrogercrpuH". ToBa cbeAr,IHeHIre 3a pa3JII{Ka or Cuo ce pa3TBap{ BbB
BoIa u AaBa Br'3MoxHocr 3a I{3cJreABaue na QylepeHr.rre B 6zoloizqsz cucrervru [4].l'Ignecrno e, ire [pr{ HeyrpoHHoro nrsAeficrB.r,Ie BbrJrepo.rlHrrre aroMrr He
CTABAT PAAI{OAKTI,ISHI,I, KOrArO, 3A PA3JII{KA OT OqAKBAHOTO, IIPI{ ,"i 

"Cperl4crpvpa BI{coKa paAI'IoaKTuBHocr, oKa3Ba ce, qe Cun He e ql{cr t4 B sApoTo My
lpIIcr'cTBaT aToMII Ha IpyIII XI{MI{IIIII eJIeMeHTI{. Te, n zsrnroquTeltHo MaJIKIz
KoJrr{rrecrBa, ce H?Mfipar B rleHTbpa ua synepeua, o6pasynar qacrHtrHocM€ceHr4
Kpr4craJru, 6laro4apeuve Ha Koero ce oKa3Ba Bb3MOXHO noryqaBaHero Ha
cBpbxrrpoBOAr{MOCT V Ha rpyrn cnoftcrsa 3a pa3nr{rrHr{ Ilpl{noxeHrffr.

Brgvoxno crvr 3a npunoxeHu_s

EAsa or Bb3MoxHure o6racrr4 3a rrprrJroxeHvre Ha
Synepeurnre e cBbp3aHa c r.Hap. uanorpr6z. Oragsa ce, qe, urecrorbr-bJrHara
rrJrocKa rpasurna crpyKrypa Moxe Aa ce HaBze [o pa3JruqeH Haqr{H , la o6puty"i
rpr6uvxa c Ar,raMerbp or [op-sAbKa Ha HaHoMeipz. B Hefl r{pe3 Karrr{n.fipHr;rre
NPOqECH MOTAT TA 6rAAr 3ACMYKAHU METAJIV, KATO OJIOBO U AP. fr TIO TO3I{ HAIIUH
vpe: rpr6nqKr{re la 6r[ar $opruupanz MeraJrHrr Hr{rrrKr4 c HaHopa3Mepu [5].I,IgsecrHo e, qe Bbpxy 6engonur,rs rrpbcreH e r,r3r-pa.4eHa opraHr{rrHar ax;21M1s.rrpes 

_cnrpsBaHe Ha aroMr{, rurJrl,r aroMHrr rpyr,rr Ha ocgoBara na cuo 
" cro no

noAo6eu HaqLIH Morar ga 6s4ar floryqeHu HoBLr BlrAoBe ropr{Ba, KaraJrr{3aropLr,
JreKapcrBa, BlrcoKosKocrHlr BJraKHa, MoreKyrspuu uev6pauu, aHruopr,rxqnoiuu
rIoKpr{TI.Is H ArraMaHTyr.

Oylepenure [opaAv cBoI{Te ereKTpl,rqHtl Lr olrrrlrrHr{ cnoficrsa ca MHofo
IIepcrreKTLtBsr,r. Te [o3BoJlflBar Aa ce floryqar [onylpoBoAHI{rIA, CBpbxrrpoBoAr{u-
qI{' otrTI'I.IHI'I pI eJIeKTpoHHo-onr[rIHvMarepvantl, aKycrI{qHV Aar-qLx\uu 4p.[6,71.

Tosu, nos rr,r[ MarliprraJr orKpI{Ba MHoro urrpoKl,r Bb3MoxHo crl 3a
HerpaAr,IqvoHHr,I [pI,IJrOXeHr{9, KaKTO U 3a HOBI{ T.bpCeH:1,s.. Herosoro flonyrraBaHe
14 UBCJr9ABAHeTO My Ca IIO CI{JII{Te 14 HA MaJIKI{Te CTpaHI,I LI B TOBa OTHOIIIeHI4e
Muoro Hacbpqr.rrereH e rrpr,rMepbr Ha yHrapcKr,rre yueHr [g].vlsyuananero Ha Qyrepeuure e rrcHo cBbp3aHo c r,r3yrraBaHero Ha
KocMrrqecKoro rrpgcrpaHcrBo. I4zcteasaitKrr BbrJrepoga n Kocvroca, yrreur{Te
[y0nrzKyBaxa cto6ulenux sa $ynepeHz c tr3Bb aa
orxpr{Tra npr4 urccne4BaHero Ha Mereopurvr [9], vrM
Bbpxy o6urusrara Ha KocMr.rqe cxu arrapalu.-i aa
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Mrrofo MaJrKr,r, Moxe Aa ce [peAIroJIox]I, qe ca [onyrIeHI,I qpe3 MexaHI{3Ma Ha

Kpeurraep-XoQrnlau or BcrJrepoAHI,I xoHApl{ru. Heo6xoAtrMv ca HoBId HayqHI{

AOKa3aTeJrCTBa 3a T.SXHOTO rrpl{CbCTBI{e B MeX(Ay3Be3AHOTO TIpOCTpaHC'TBO.

@ynepeuure Karo rpera nrogu$uraqrtn Ha BbrnepoAa rpeAcraBrsBar
LrHTepec v 3a yquavre I{ 3a cueq[aJrucrl4Te B Vlucruryra 3a KocI\{I{uecKI{
r{3cJre.qBarr}rs - BAH, KbAero r,IMa r{3BecreH LI3cJIeAoBareJIcKI{ oIII4T B o6nacrra
HA ]IIIAMAHTI{TE,
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Ilocmonuaa na 20.V1. 19972.

Fulerenes - essence and application

Istvan Cheush

(S um mary)

The essence of fulerenes as a new allotropic carbon modi-
fication, and their structural features are considered. A brief historical review of
the first scientific researches in this field initiated in relation with space studies
is made. The directions for their practical application in some new areas are
outlined, as well as some potentialities for the development of multicotnponent
fulerene configurations with specifib properties. The paper is an overview one.
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