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Introduce

Fullerenes and nanotubes as rather new objects
for investigation of researchers all over the world
have definite prospects for using at many branches
of industry. Both the high price and the
unsufficient effect of known devices for production
of the fullerenic nanostructure materials have
prevented from embodiment yet.

The main part of expenses falls to both an
extraction and a separation of fullerenes and
nanotubes. The methods for production of a soot
wiht the nanostructures are divided on two groups:
the nanostructures obtaining at carbon vaporization
(electric arc, laser and solar furnace) and at the
hydrocarbon  decomposition (pyrolysis and
combustion). The fullerens and nanotubes
synthesis in the flames is one of the simple and
cheap methods [1].

Results and discussion

The known devices for the nanostructures
production contain combustion chamber, inlets for
feeding both the fuel and oxygent, burner and
sampling probe. Hydrocarbons including products
derived from oil, coal and biomass are used as fuel,
and oxygen is as oxidizer. The gas velocity is
substantially in the range of 14 to 75 cm/s,
although on an industrial scale, gas velocities could
be much higher. The carbon to oxygen ratio (C/O)
is in a range of 0,85 to 1,10. The chamber pressure
is in the range of 20 torr to atmospheric pressure
and more [2] . Sometimes a diluent may also be
added to the combustion mixture. Suitable diluents
include any non-combustible gas and is preferably
argon, nitrogen, helium, carbon dioxide and
mixtures thereof. The process temperatures are in
the range from 1400 to 2100 K. Character an
obtaining of the fullerenic nanostructure materials
such as the nanotubes onto the sampling probe
surface depends considerably on a phenomenon of
the material surface. For varying the conditions of
the nanostructures creating, the sampling probe is
made with metal and ceramics, its surface is

526

covered with plates of metal, ceramics or quartz
and the sampling probe surface is sprayed with
metal or ceramics.

The condensibles can be continuously utilized
by means of the devices, for example, electrostatic
separator or cyclon. Obtained soot presents a wide
spectrum of the nanostructures: from C60 and C70
fullerenes to giant ones; single and multilayer
nanotubes, opened and capped at both ends [3].
The yield of fullerens and nanotubes is
substantially in the range of 0,003 to 90% of the
total soot mass. The components contain can be
regulated with variations of the combustion
process parameters.

Conclusion

The processes obtaining of the nanostructures at
carbon vaporization by electric arc and laser
demand the large energetic expenditures and the
solar furnace working depends on a weather.
Therefore  the methods of  hydrocarbon
decomposition are more preferable from point of
view of the economics. Pyrolysis with its effect has
lesser reserves for decision a problem of increase
the process productivity then the combustion
process.

It is necessary to notice that literature data
about the yield of fullerenic nanostructures are
often exaggerated. Nevertheless the most simple
variant of the methods is imagined: the continuous
combustion of cheap fuel in air at atmospheric
pressure.

References

1. Howard J.B., McKinnon J.T. Combustion
method for producing fullerenes. US Patent
5273729, C01B031/00, May 24, 1991.

2 Vander Sande J.B., Howard J.B., Chowdhury
K.D. Production of fullerenic soot in flames. US
Patent 6162411, C01B31/02, December 12, 2000.
3. Atamny et al.. Micromorphology of carbon
black. Carbon 1992; 30:1123-1126.



MPON3BOJACTBO ®YJUIEPEHOBBIX HAHOCTPYKTYP METOJ1OM
CXKUI'AHMSA: OHEHKH U ITEPCIIEKTHUBbBI

JlutBunenko FO.M.
Wucturyt npobnaem matepuanosenenust HAH Ykpaunsi, JIab. Ne 67,
yia. Kpxuxanosckoro 3, Kues, 03142 Ykpanna

BBenenne

DyepeHbl 1 HAaHOTPYOKH, KaK OTHOCHUTEIIEHO
HOBBIC OOBEKTHI HCCICAOBAHUS YYCHBIX BCETO
MHpa, UMEIOT ONpelelieHHbIe IEePCIEKTUBBI IS
TIPUMEHEHUS BO MHOTHX OTpaCIIAX
MIPOMBIIIICHHOCTH, HO MX BHEIPEHUIO IO CHUX TOP
MPEMATCTBYEeT BBICOKAas IieHa (PYJUIEPCHOBBIX
HaHOCTPYKTYPHBIX MaTepHajoB M HEIOCTATOYHAS
MPOAYKTUBHOCTh M3BECTHBIX YCTPOWCTB JUIS HX
MIPOU3BOJICTBA.

OcHOBHasi 4YacTh pacxXxoJOB TMajaeT Ha
OKCTPAaKIMIO W pasmeneHue (GyJUIEepeHOB |
HAaHOTPYOOK. M3 METONOB TMOJNYYCHUS CaXKH,
cofiepKalieid HaHOCTPYKTYPBI, BBIIEISAIOT JBE
TpyIIbel:  oOpa3oBaHWE  HAHOCTPYKTYp  IIPH
HCTIapeHUN yriepoaa (dMEKTpUdecKas ayra, jJa3ep
U COJNHEYHas T1eYb) © MpH  Pa3IoKCHUU
yTIeBoopoioB (mponu3 u cxuranne). CuHTE3
(hymrepeHOB W HaHOTPYOOK B IIAMEHAX SIBIIICTCS
OJIHUM U3 MPOCTHIX U IEUIEBBIX METOIO0B [1].

Pe3yabTaTthl 1 00cy:xIeHue

M3BecTHbIe yCTpOWCTBA [Ji TMOJYUYEHHS ITHUX
HAaHOCTPYKTYp BKJIOYAIOT KaMmepy CrOpaHus,
KaHaJbl BBOJA TOIUIMBA W OKWCIHUTENS, TOPENKY U
po000TOOpHUK. B KauecTBe TOIIMBA UCTIONB3YIOT
YTIEBOIOPOJIBI, B TOM YHCIIE IPOU3BOIHbBIC HEPTH,
yrass U OuoMacchl, a OKHCIHTENEeM CITyXKUT
kucnopoa. CKOpoCTh TOTOKa ra3a M3MEHAETCS OT
14 nmo 75 cMm/cek; OTHOIICHHWE yriepoaa K
kucnopony (C/O) B mmamazone 0,85-1,10.
JaBnenue B kamepe cropanusi or 20 MM pT.CT. J0
atMochepHoro u  Bbime [2]. Bo3MoxxHO
HCIONIb30BaHME ra3a-pa3KWKUTENs: aproHa, a30Ta,
renmusi, JBYOKHCH YIJIepoJa ¥ WX CMecew.
Temmneparypa npornecca 1400 — 2100 K. Xapakrep
oOpa3oBaHusi (hyJJICPEHOBBIX HAHOCTPYKTYPHBIX
MaTepuaioB, B YacTHOCTH HAaHOTPyOOK, Ha
MTOBEPXHOCTH MPOOOOTOOpHUKA B 3HAYUTEIHHOM

Mepe 3aBHUCHUT OT TMPHUPOILI Marepuaiga ero
moBepxHocTH. Jlns Toro, dYToObI BapbHPOBATH
YCIIOBUSIMHU CTPYKTYypOOOpa3oBaHus,

poOOOTOOPHUK BBITIONHSAIOT W3 KEPaMUKH, €ro
MOBEPXHOCTh MMOKPBIBAIOT IJIACTUHAMHU MeETaia,
KEPaMUKU WA KBapla, IIOBEPXHOCTH
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po0ooTOOpHUKA
KEPaMHUKOM.
VYrunuzanus OONBIIOr0 KONWYECTBA KOHACHCATOB
MOJKET NPOU3BOIUTHCS HENPEPHIBHO C MOMOLIBIO
TaKuX YCTPOMCTB, Hanpumep, Kak
3IEKTPOCTATUUECKUH cermapaTop Ui LUKJIIOH.
Obpazyromasicsi caka NpEACTaBIsIeT IIUPOKUH
CHEeKTp HaHOCTPYKTYyp: (ymnepensr ot C60 u C70
IO TUTAHTCKHX; HAaHOTPYOKH OJHOCTEHHBIE,
MHOTOCTEHHBIE, OTKPBITBIE W 3aKpBITBIE C ABYX
koHIOB [3]. Beixon ¢ymiepeHOB u HaHOTPYOOK
nMeeT mupokuid amamazoH — ot 0,003 mo 90 %.
ConeprkaHue KOMIIOHEHTOB MOXKHO PETyJIMpOBaTh,
BapbUpPYsl MapaMeTphl MpoLecca CKUIaHusl.

HallbJIAIOT MCTAJJIOM WX

BriBoabI

[Ipoueccsl  00pa3oBaHUsT HAHOCTPYKTYp IPHU
WCMIapeHUH YTIIepojia C TIOMOIIBI0 3JIEKTPUIECKON
IyTH | J1a3epa TPeOYIOT OOJBINMX 3aTPaT YHEPTHH,
a paboTa COJHEYHOW IeYM 3aBUCHT OT IMOTOJBI.
[loaToMy ¢ TOYKHM 3peHHsI JIKOHOMHKHU TPE-

MTOYTUTENbHEE METOJIBI pa3IoXKeHHus
yraeBojgoponoB. Iluponmus mpu  Bceit  ero
3G GEKTUBHOCTH HMEET MEHBIINE pPE3epPBbl B
pemeHnu poOIEeMBI MTOBBIIIICHAS

MPOU3BOJIUTENILHOCTHA TIpoliecca MO CPAaBHEHUIO C
npoueccoM cxuranug. Crenyer 3aMeTHThb, UTO
NPUBOAMMBIE B JIUTEPAType HaHHBIE O BBIXOAE
TOTOBOHM MIPOAYKITMH YacTO OBIBAIOT 3HAYUTEIHLHO
3aBBIIICHBI. Tem HE MEHee, 3JIECh
IpocMaTpuBaeTCcs HamOoJjee TMPOCTOW BapHaHT
METOJla: HEMPEPHIBHOE  CHKUT'aHUE  JIEHIEBOTO
TOILTMBA B BO3/yXe pU aTMOC(HEPHOM JIaBJICHUU.
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