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Introduction

The process of preparation of pure
individual fullerenes includes at least three steps,
i.e. the burning of fullerene soot, the extraction of
soluble fractions by organic solvents, the
separation and purification of individual
components (Cg and C;). For each of these steps
it is required to select the optimum process
conditions to provide continuity and compatibility
of the process as a whole.

Results and discussion

The optimization of the first step
comprises the establishment of electrical
parameters of arc as well as of the pressure of inert
gas in operating chamber, its dimensions, shape
and technique for feeding graphite rods into the
burning area, as well as of the size of these rods. It
is also important to ultimately simplify and, if
possible, to automate the process of collection and
unloading of soot from set-ups. To achieve this
goal we have developed a special modular
structure of the set-up.

The second step includes processing of the
soot obtained with solvents in the Soxlets
apparatus with the aim to extract the fullerene
mixture. It is an extremely important step both
from the point of view of preparation of the
saturated solution of the extract for subsequent
chromatographic separation and of the optimum
compatibility of the yield of the whole process. We
have designed a unique Soxlets apparatus from
stainless steel with volume of 15 — 20 liters having
its own system for heating and cooling.

The containers for the extracted soot are
made of filter paper. Loading and unloading of
soot is carried out in a cyclic way. The total time of
extraction cycle is 10 — 12 hours.

The optimization of the process of
separation and purification of individual fullerenes
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at the third step is reduced to determination of type
and conformity of the immovable and the movable
phases of chromatographic columns providing a
relatively quick separation of pure Cqp and C;y with
the minimum losses. In the proposed process the
glass columns are used with the set of gates
generating the excessive pressure up to 3 atm. The
compressed nitrogen is used to establish this
pressure. The solid phase comprises the prepared
activated charcoal and the movable phase is
represented by toluene. The operating mode of
columns is of a cyclic type. The degree of purity of
chromatographic fractions is monitored by the
express method based on measurement of optical
density of solution in the UV- and visible spectrum
range at 335 nm and 365 nm. The duration of
analysis of 2-3 minutes provides a prompt analysis
of the composition for the effluent fractions in a
dynamic mode of operation. The analytical method
of high-efficient liquid chromatography can also be
used for the detailed analysis of fractions.
Additional purification of Cg and C;y can be
carried out by re-crystallization from the solution
or vacuum sublimation. To remove the traces of
solvent the fullerenes can be heated up to 200° C in
vacuum.

Conclusions

The developed unique process method
makes it possible to produce up to 17 g of Cg
fullerene (with the degree of purity up to 99.98%)
using a single preparation column and up to 1 g of
Co with the degree of purity up to 99.5% per one
cycle.
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BBenenne

TexHonornueckuit mpouecCeC MoJIy4Y€Husa 4YnuCThIX
WHAWBUIYAILHBIX (PYJUICPCHOB BKIIIOUAET B ceOs
TpH CcTaauu: HapaboTKa QyJuIepeHoCcoaepKaIei
CaXW, OKCTPaKIWs  PacTBOPUMBIX  (hpakiuit
OPraHUYECKHUMH DPACTBOPUTEIIAMHU, pa3iCicHHE U
OUYHCTKA WHAMBHIYaTbHBIX KOMHOHEHTOB (Cgp U
Cr). s xaxmodl w3 3THX cTamuil Tpedyercs
HO,Z[GOp OIITUMAJIBHBIX TCXHOJIOTHYCCKUX YCJIOBI/Iﬁ
C 1enpl0  00ecredeHus: HENpEepbIBHOCTH U
COTJIACOBAaHHOCTH IIPOILIECCa B IIEJIOM.

Pe3ynbTaThl M 00cy:KIEHHE

OnTuMm3anusi TEepBOTrO 3Tama CBOIUTCH K
YCTaHOBJICHHIO JJIEKTPHUYECKUX TTapaMeTpOB OYTH,
a TaKKe JaBIIEHUS WHEPTHOro rasa B paboueil
Kamepe, ee pa3sMmepoB, (OpMBI, crocoba Tomayu
rpaMTOBBIX CTEpXKHEW B 30HY TOPEHUs, a TaKKe
pa3MepoB  3TUX CTepkHe. BaxHo Takxke
IpeaenbHO YIPOCTUTH Mpolece coopa U pasrpy3Ku
Cakd W3 yCTaHOBOK. /{7151 aTOro Hamu paspaboraHa
crenraIbHas MOy JTbHAs KOHCTPYKITUS
YCTaHOBKH.

Bropoii stan Bkitouaetr B cedst 06paboTKy
MOJTYYCHHOW CaKU PacTBOPUTEISIMH B amiaparax
Cokcnera ¢ HENbI0 DKCTPAKIMU W3 HEE CMECH
(hymepeHoB. DTO O4YeHb BaXKHBIH 3Tal KaK ¢ TOYKH
3peHus] TOATOTOBKH HACHIIIEHHOTO pPacTBOpa
9KCTpaKTa AJs MOCIEeAYIOUIEro XpoMarorpaduyiec-
KOTO pa3/ieJieHHs, TaK W ONTUMAIBHOTO COTJAco-
BaHUS TPOM3BOAWTENBHOCTH BCEro Iporecca B
nenoM. Hamu paspaborana opurnHaibHas KOHCT-
pykuusi ammapata Cokciera M3 HepkaBeromei
CTail eMKOCThI0 15 — 20 muTpoB ¢ COOCTBEHHOI
CHCTEMOW HarpeBa v OXJaXXJACHUSL.

Konreiinepsl ans pasMmemieHuss SKCTparupyeMmoit
Ca’kKH U3TOTOBJICHBI U3 (PUIBTPOBAILHONM OyMarw.
3arpy3ka W BBITPY3Ka CaXH € PacTBOPUTENS
OCYyIIECTBISIETCS  OUKIMYeckH. [lonHoe Bpems
nukia skerpakuuu 10 — 12 gacos.
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OnTuMH3aIKs MPOLECca BBIICICHUS U OYUCTKH
VWHAWBUIYATLHBIX (YJUICPCHOB Ha TPEThEM 3Tarie
CBOJUTCSA K HAXOXKJICHUIO THUIMA U COOTBETCTBHUS
HETIOABM)XHOW W TIOABMXKHOU (a3 XxpomaTtorpadu-
YECKUX KOJIOHOK, 4TO o0ecrieunBaeT
OTHOCHTENBHO  OBICTPOE  BBIJCICHHUE  YHCTHIX
dbymmeperoB Cgq m  Cyp C MHHHMAaJIbLHBIMUA
norepsMu. B mpeasaraeMoM TEXHOJOTHYECKOM
MIPOIIECCE HCIIOJIB3YIOTCS CTEKJISHHBIC KOJIOHKU C
CHCTEMOHN 3aTBOPOB JUIS CO3MAHHS W30BITOYHOTO
nasneHus 10 3 atM. CpeacTBOM CO3/IaHUsI TAKOTO
JIABJICHUS CITY’)KUT CxKaThlil a3oT. Tepmas daza —

IOITOTOBJIEHHBIH AKTUBUPOBAaHHBIN YTOJb.
IMogsmxHas daza — Tomyon. Pexum paboThI
KOJIOHOK — HuKiInyeckuil. KOHTponb YHCTOTHI

XpoMaTorpapuyeckux (ppaxouil OCyLIeCTBIACTCS
C TOMOIIBI0 JKCIIPECC-METOJIa, OCHOBAHHOTO Ha
W3MEPEHUH ONTHYECKOW IIJIOTHOCTH pacTBopa B
Y®-obnactu criekTpa IpH UIMHAX BOJH 335 HM H
365 uM. BpeMsa mpoBene-HHsI aHaNIHM3a COCTABIIAET
2-3  MHUHYTBHI, 4YTO TIO3BOJSIET OINEPaTUBHO
AQHAJIM3MPOBATh COCTAB BBIXOAALIMX M3 KOJOHOK
¢pakuuii B pexuMe peaJbHOro BpeMeHH. Jlis
JEeTaNbHOTO aHauu3a (pakiuii MOKHO IPUMEHUTh
TaKxKe METO] aHATUTHYECKOM BBICOKO-
3GGEeKTUBHOW  KHMIKOCTHOH  Xpomarorpaduu.
HomonautensHolr ounctkoit Cgq m Cyy MOXKET
CIIy’)KMTh TEPEeKPUCTAJUIM3ALMA W3 pacTBOpa WIIH
BakyyMHas cyOnumanusi. UToOBbl yIOamuTh CIleabl
pacTBOpPHUTENST MOYKHO TIPUMEHATh HarpeBaHHE
(dhymmepenoB B Bakyyme 1o 200°C.

BrIBoaBI

Pa3paboTaHHbBI# OPUTHHATLHBIA TEXHOJIOTHIEC-
KUl METOJ TMO3BOJISET MOIy4daTh 10 17 rpamMmoB
¢dymnepena Cg (uucroTort 10 99.98%) c omHoit
xpomarorpadpudeckoit KooHKH 1 10 1 rpamma Cy
gucToTON 10 99.5% 32 OTMH IHKJT.

Pabora Bemonnena mpu nojmepxxkke MHTLI,
npoekT No2511.



