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In the report is stated second part of researches
of variety fullerene arc. At the atmospheric
pressure with helium stream the discharge ignited
between graphite bar and disc with conic
aperture. First part of researches represented on
MEE — 2002 ( Proceedings  of Conference,
p.226-227 ).

1. For authentication of fullerenes made use of
IR-spectrum. A sample for researches got on base
KBr and dried up settling solution of toluol
fullerenes. Been accorded IR-spectrum  Fig./
(bring only working fragment over) severally
differs from familiar [1]. But there are all of four
typical for Cg lines and all of lines typical for
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Fig. 1. Fragmentary IR-spectrum with used
In eq. (1) lines of Cyp and C

Quantitative estimation components took on
foundation of spectrum that. For method
applicability necessary will find in spectrum, at
least, on one “clean" line explored components. In
our spectrum such in most degrees are lines 578
(C7) and 528 (Cs). Relation coefficient size
these components () can be got with calculation
scale spectrums coefficient without admixtures.
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Such the spectrums have in work [1, p. 206,Fig.
10.12]. With calculation of this coefficient size:
[_)): (A]/Az):(Bl/Bz), (1)
where A;, A, lines amplitudes size 528 and
578 in got fullerenes (mixture spectrum on Fig./
size relate 53/24), and B;, B, are amplitudes
sizes of these spectrum lines without admixtures
(attached to one and reinforcement volume).
Attached to staning in (1) proper sizes these
amplitudes give a relation 10/18. In total from
correlation (1) get a size P= 4. A relation size
gives an overhead limit for C;y (25%), so far as a
line 578 practically flows together and becomes
stronger by line 577 from Cy. With calculation of
this a real coefficient size for C7 will be really
less, near to 10-15%, how attached to synthesis
in usual of fullerene arc.

2. On Fig. 2 brought to going out dependence
of fullerene-containing soot (m.) and coefficient
o = my/ m,, where my is mass fullerenes from
stream of working gas, got at arc discharge
current [ = 100A.
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Fig.2. Dependence of m, and a from
stream of helium Q.
How evidently, the curves have general

construction conformity to natural laws. With



augmentation of gas stream, beginning from
50 c’/s, the curves grow, arrive at maximum and
after fall.

On dependence motion curves Fig. 2 influence
a few factors. Attached to augmentation of gas

expense, as follows from visual experiment
supervisions, size taken away of discharge
chamber of carbon complexes grows. But

attached to set arc discharge power augmentation
of gas expense conduces to diminution of plasma
concentration (n) and its temperature (T), that
conduces to slowing down the synthesis speed.
Besides, with augmentation of gas expense
diminishes stay time (t) of formed complexes in
conditions of optimum synthesis. Simultaneous
action of these factors foreordains appearance of
described dependences.

Curves o and m, Fig.2 have a typical
distinction. The curves maximums carried on
stream axis. Slump of a—curve begins attached to
smaller stream size, arc discharge parameters
range for effective fullerenes going out naturally
less such for soot going out.

3. In of fullerene arc, in accordance with
adopted model [3], ionized component is only
carbon; atoms of inert gas use only how gas-
cinetic ~component, necessary for energy
relaxation of in-series formed carbon systems.
Rare gas determines also carbon mobility, going
out speed from gas-discharge space.

The marked processes attached to synthesis of
fullerene come attached to considerable atoms
concentration exceeding of inert gas (ny.) on
comparison with carbon atoms concentration (n.),
attached to npe/n.> 1.

But in usual fullerene arc a concentrations
relation remains in number indefinite.

4. On Fig.2 is picked out an experimental
point with most size a = 12% attached to helium
expense Q = 150 ¢*/s. For this point will see out
an exceeding parameter computation (Y), defined
from concentrations relation initial components,
in equality appearance:

Y = npe/ne = (Q/Qp)*(M/M,)*K* (mc/mye), (2)
losses calculation on protective pipe and deposits
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wehere Q¢=22,41;M- gram-atom He; Mc-mass
of fullerene-containing soot (m.); K= 0,7 carbon
on electrode-disc; mc, my. - are atomic carbon
weight and helium. A computation (2) for marked
point gives a parameter size Y, equal 100. This
size behaves only to synthesis process beginning
and signifies dominance of carbon atoms point
gives a parameter size Y, equal 100. This size
behaves only to synthesis process beginning and
signifies dominance of carbon atoms

A problem remains unsolved, so as not is
shown a necessity of inert wednesday- without
her a synthesis does not come, and there isn't a
computation of optimum exceeding parameter
size Y.

5. Attached to initiating of arc with incondesent
cathode attached to minimum distance between
electrodes determines cathode tension
degradation minimum arc maintenance tension.

By condition selfmaintenance of dischardge
tension equality on discharge to ionization
potential plasma component, and attached to
enough big plasma concentration comes step-by-
step ionization over metastable level, excitation
levels.

In our geometry minimum tension on arc
discharge Vp i, = 2442 V attached to deal with
helium. Attached to deal with  argon
Vp min= 16 £ 2 V. But always tension on arc
discharge Vp>Vic =11,3 V. Like disparity of
calculation and experimental parameters checked
also in at work [3].
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B mesucax mnacmoswezo Ooknada usnodcena
6MOpas 4acmov UCCIe008aHUU  PAZHOBUOHOCTU
Qyinepenosou  Oyeu. Ilpu  ammocgeprom
0aelenuu 6 NOomoKe 2enus 3adcueanu paspso
MedHcoy epapumosbimu cmepocHem U OUCKOM C
KOHuueckum  omeepcmuem. Ilepeas  uacmo
uccnedosanuti npeocmasiena 6 O0okiadax MEE-
2002 (Proceedings of Conference,p.226-227).

1. [Jna  wuneHtupukaumm  QyJiepeHoOB
ucnons3oBanmn  MK-cnmektp.  OOpazen  ans
HCCIEAOBAHUM TNOMy4YMiid Ha OcHOBe KBr u
BBICYIIEHHOTO OCaJIka TOJIyOJIbHOTO pacTBopa
¢ymepenos. Ilomyuennsiii UK-cnmektp — Puc.l
(mpuBOmMM  TONBKO ~ paboumii  ¢parMeHr)
HECKOJBKO OTJIMdaeTcss OT u3BecTHBHIX [1]. Ho
HUMEIOTCs BCe YeThipe TuinyHble Uit Cyp TUHUA U
BCe TMHHUU XapakTepHble 1i1st Cry
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Puc. 1. ®parment UK-cniekTpa ¢ HCmonb30BaH-
HBIMH B yp.(1) momocamu C60 u C70

KonnyectBennyro OLICHKY KOMITOHEHT
MPOBOJMIIN HA OCHOBAaHHMU TOTO e crekTpa. s
MIPUMEHUMOCTH METO/Ia He0OX0 MO ObLITO HAWTH
B CIIEKTpE, TI0 KpaiHe# Mepe, 0 OTHOH “‘9ncToi”
JMHUU HCCIEAYEMBIX KOMIIOHEHT. B Hamem
CHEeKTpe TaKNMH B  HawOOIBIIEH CTETIeHU
aBnsroTcs uHUK 578 (Crp) m 528 (Cop). Benmunna
k03 uieHTa OTHOMIEHUST 3TUX KOMITOHEHT ()
MOJKET OBITh MOJYYEHA C Y4ETOM MAacIITaOHOTO
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koaduIeHTa cCiekTpoB 0e3 mpumecei. Takue

CHEeKTpbl uMeroTcs B pabore [1, ctp. 206,
Puc.10.12]. C yuerom 3TOro BeIWYUHA
ko3 duIeHTa:

|3 = (Al/Az):(Bl/Bz), (1)

rae Aj, A, — BEIUYUHBI aMIUTATY] TUHUN 528 u
578 B TOJMYYEHHOM CIEKTpE CMeCH (YILIEPEHOB
(1a Puc.l BeMYuHBI UMEIOT OTHOIIICHUE 53/24), a
B, , B, - BenuuuHBl aMIUIMTYJ 3TUX JIMHUAN
CIEKTPOB 0e3 mpumMeceil (Ipu OJHOM H TOM XKe
YCHUIICHUH). [Ipu  moxcraHoBKe B (1)
COOTBETCTBYIOIINX BEIWYMH OTH aMIDIHTYABI
naror  orHomenue  10/18. B wurore wu3
cooTHotieHus (1) momyvyaeM BenuuuHy P = 4.
Brrancnennas TakuM  00pa3oM  BeNWYHMHA
OTHOIIEHUS JdaeT BepxHU mnpenen i1 Cy
(25%), mnockonmpky maMHHA 578 THpaKTHYECKH
cnuBaeTCs W ycwimBaetcs ymaue 577 ot Cg. C
YYETOM 3TOTO peanbHas BelnuuHa Koadduimenra
s Cy Oyger  HEHCTBUTENBHO — MEHBIIE,
npubnusutensHo paBHa 10-15%, kak npu
CUHTE3€¢ B 00BIYHOM (pysutepeHoBoi myre [2].

2. Ha Puc.? npuseneHsl 3aBHCUMOCTH
BBIXO/Ia (yJUIepeHcoAepKamed caxu (mg) U
koddumuenra o = m¢/ mg, TAE My - Macca
¢dymiepeHoB  OT TOTOKa  pabouero  rasa,
[oJTy4eHHBbIe Tpu Toke paspana [ = 100A.
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Puc.2. 3aBUCUMOCTD BEJIMYMH M, U 0, OT
BCJIMYUHBI ITIOTOKA Q Treiaus



Kak BugHO, KpHWBBIE HWMEIOT  OOMNIyIO
3aKOHOMEPHOCTh mocTpoeHus. C yBETUYCHHEM
MoTOKa rasa, HaumHas ot 50 CM3/CeK, KpUBBIE

HapacTalT, JOCTUTal0T MaKCMMyMa M 3aTeM
CIajaroT.
Ha xox 3aBucumoctei Puc.2 BIUSIOT

Heckonbko (akTtopos. [Ipu yBenmnueHnn pacxona
rasa, Kak ClleflyeT W3 BHU3yalbHBIX HaOIIOAeHUN
OKCIICpUMCHTA, BCJIMYHNHA BBEIHOCHUMOM u3
pPa3psamHON KaMephl YTIIIEPOJHBIX KOMIUIEKCOB
pacrer. Ho mpu 3agaHHON MOIIHOCTH paszpsiia
YBEIMYCHHUE PacXojia ra3a BeJeT K YMEHBIICHUIO
KOHIICHTpAIlMK IUIa3Mbl (N) W ee TeMIepaTypsl
(T), gTo BemeT k 3aMeJIEHUIO CKOPOCTH CHHTE3A.
Kpome Toro, c yBenuueHumeM pacxoja Trasa

yMEHbIIAeTCA BpeMs (t) npeObIBaHUs
¢dbopMHUpyeMBIX ~ KOMIUIEKCOB B YCIJIOBHSX
ONITUMAJIBHOTO CHHTE3a. OpnHOBpEeMEHHOE

JeicTBHE 3TUX (DAKTOPOB TMpENONpeaeNsaeT BUI
MTOJTy9YEeHHBIX 3aBUCHMOCTEMH.

Kpusbie o 1 m, Puc.2 uMeT XapaKTepHbIe
oTinyusi. MakCUMyMBbl KPHUBBIX Pa3HECEHBI IIO
ocu moToka. Cmaj o-KpUBOM HauWHACTCS MPU
MEHBIIE BENUYHHE T[OTOKAa, T.€. JIUAla30H
rmapamMeTpoB paspsna sl 3p(HEKTUBHOTO BBIXOJA
(yJUIepeHOB €CTECTBEHHO MEHBILE TaKOTO IS
BBIXO/Ia CaXKH.

3. B dymrepeHoBoil ayre, B COOTBETCTBHH C
npuHATOM  Mozenbio  [3],  HMOHM3HpPYeMOi
KOMITAaHCHTOM SBJISETCS TOJBKO YIJICPOI; aTOMBI
WHEPTHOTO Ta3a WCIONB3YIOTCA TOJBKO Kak
ra3oKMHEeTHYecKass KOMIIaHEeHTa, HeoOXxoauMmas

JUId  pellakCcallid JSHEPruM  IOCJEJ0BATEIbHO
(dbopMupyeMBIX cuCTeM yriepona. MHepTHBIN ra3
OlpenensieT TakXKe IOJBMWKHOCTh YIJIEPOJa,
CKOpPOCTb BBIXO/1a u3 ra3zopaspsiiHOTO
MIPOCTPAHCTBA.

OTMedeHHBIE  IPOLECCHl  IPU  CHUHTE3E
(dynnepeHoB UAYT npu 3HaYUTETHHOM

MIPEBBIIICHUN KOHIICHTPAIIMK aTOMOB HHEPTHOTO
raza (ny.) TO CpPaBHEHWUIO C KOHIICHTpamuen
aTOMOB yriieposa (), T.€. pH nye/n.> 1.
Ho B oObmuHONH  (ymnepeHoBO#R
OTHOIIIEHHUE KOHIICHTpaIuii
KOJMYECTBEHHO HEONPEIEIICHHBIM.
4. Ha Puc.? BBIIeNneHa JKCICPUMEHTAIbHAS
TOUYKa ¢ HauOOJbIIeH BeauMunHONW K03d. o = 12%
npu pacxozxe remus Q = 150 cm’/cex . Jlst oToit
TOUYKH TPOBEIEM pacueT mapamerpa MpeBBIIICHUS
(Y), OTIPEIENIIEMOTO u3 OTHOIIICHUS
KOHIIEHTpAIMii HCXOAHBIX KOMIIAaHEHT, B BHJE
paBeHCTBA:
Y= n]—[e/nc: (Q/QO).(M/MC).K‘ (mC/mHe)a (2)
rne Qp =2241; M — rpamm-atoM He;
Mc — wmacca dyimepeHcoaepKame —Caxw;
K = 0,7 — y4yer moteps yriepoja Ha 3allUTHON

ayre
ocCTaeTcst
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TpyOKe M OTJIOKEHHUSAX Ha AJIEKTPOJIe-IUCKe; Mc ,
my, — aTOMHBIN Bec yraepona u renus. Pacder (2)
JUIsT  OTMEUEHHON  TOYKM JaeT  BEJIHYUHY
napametpa Y , paBHoil 100. PaccuutanHasi Takum
0o0pa3oM BeTMYHHA OTHOCHTCS TOJIBKO K Hayalry
mpoliecca CHHTE3a W O3Ha4daeT mpeoOnagaHue
CTOJIKHOBEHHH aTOMOB yTjepola C aToMaMu
Telus TI0 CPAaBHEHHUIO CO CTOJIKHOBEHISIMH aTOMOB
YTIEPOA-YTIEepOSI. B mpouecce  cuHTe3a
OTHOCHUTEIBHOE UHCIO TaKUX CTOJKHOBEHUH
reNni-yTriepo 1Mo Mepe GOPMHUPOBAHUS CTPYKTYP
yIaeposia BO3pacTaer.

[Tpobiema Teopuu ocTaeTcsi HEPELICHHOW: He
MoKa3aHa HeOOXOAMMOCTh WHEPTHOW cpeabl — 0e3
HEe CHHTE3 HE HJIET, HET pacyeTa ONTHMAalIbHOMI
BEIMYMHBI TapaMeTpa NpeBbImeHUS Y.

5. Tlpm 3axuranum paspsga ¢ HaKaJCHHBIM
KaTo/I0OM NP MUHUMAJIBFHOM DPACCTOSHUU MEXKIY
3EKTPOJIaMHU orpesenseTcs MIPUKATOAHOE
najieHre HaIPsDKEHUS - MUHUMAIIEHOE
HamnpspKeHHe MTOAIePKaHMS pa3psiia.

YcnoBuem caMoIoIIepKaHUs paspsina
SIBJISIETCSI PaBEHCTBO HAIPSOKEHHUS Ha paspsje
MTOTEHIHAITY MOHH3AINH IJIa3MEHHOM
KOMIIAaHEHThI, a TMpPH JOCTATOYHO OONBIION
KOHIICHTpAIlMK  IUTa3Mbl  HMJET  CTyIleH4Yaras
WOHM3AIUA Yepe3 MeTacTaOWIbHBI YPOBEHb,
YPOBHH BO30YKICHHUS.

B Haulei reoOMeTpUuU MHUHHUMAaJIbHOE
HaIpsHKEHUE Ha paspane Vo min = 24+2 BonkT npu
pabote ¢ TeneM. [Ipu pabore c
aproHoM  V, min= 16 = 2 Boasr. Ho Bcerna
Hanpsokenue Ha  paspage Vp>Vic =11,3 Bonsr.
[lomoOHOE  HECOOTBETCTBHME  pacUeTHBIX U
9KCIIEPUMEHTAIBHBIX TapaMeTPOB OTMEYaioch
Takxe B pabore [3].
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