E314 RKEISAI— (75—VVDER)

BE Shligk GRAT) f2IE  J#E ¥ (RKT)
wE FRABE GRKT¥) BE BAEB RXLP

Carbon Cluster (Generation of Fullerene)

S. Maruyama ", M. Inoue, I. Mochizuki, and T. Takagi
Dept. of Mech. Eng., The Univ. of Tokyo, Tokyo

The production of macroscopic amount of fullerene, hollow spherical molecules of carbon such as Cgg,
was made possible in 1990. An arc discharge generator of fullerene was newly designed to achieve the
more efficient production and to explore the formation mechanism of fullerene. With the efficient
cooling cylinder, the maximum yield of fullerene was obtained at 550 Torr of helium atmosphere. The
yield of fullerene is closely related to the temperature of helium.

1. FUsIC
19906F1, IRFEE T-60MDFig. 117 YIS0 mE ks & 75 - 72 CopD BL
WHREREE DD, F1 ¥ ey FEEBITKR CEIDRERMALE UTEE
BEEDTVS. TTIZI1970MEICE DHEE TSN BROHED 221
LT ed®, 19854EiCSmalley & Kroto S DOVE B AR 7 MLhiSRE XN S
ETR, BEAERNShIBHEETH .  OBMEREFg DI
% K Buckminster Fuller W Lic F—ABEEHUTHE I ENS
Buckminsterfullerene & U 9 ZHTAMT I} Sh, BuckyS EEMEIEN S &5
IEole. CeoldHHT b Cr’s LIBBMBORRE T RIS PRICERDSH
BSHLIBROBTERBD LD >TED, ThokFEHTT
F— VU U(fullerene) & PRI T4 5 —DARICEY, AAKEAAETT 3
EHHCABEEICRFEICREOHEAELS D, AAKOENIL > TH Fig. 1 Structure of Cep
HOBH2n420 (n = 0,2,3,4,5,..) 785, Ceoldn = 2005 b HOE B (truncated icosahidron)
RTHB. LRI, ConkhREVRFBEMOLER T 5 X5 —0%
Cooo2 ¥ THERIN TS, Fig. 2B lOMTHYG), U —HF—ARBEHRREICL > THERUIZRES 5 X
F—%T7—YIERAA YA 70 bo Y RBERGTBET-ICROTHRE L DD THS. ZOBPAIRCRE
DERIF—VUHBRIHTES LI ICFT-ICRERELTHD, HARISHOORE LS IKTRTOE— 27 I3RKE
FHOBBMEDHE LS LTINS,
19904FITALZ KR EAT 5 DICLEILRDCyp, CroMWATTE S & S WERENREINTLS), 75—L Op
RREMICHEMCORELSED. LHALEYRS, BEDEZ S, KD ARIHELELYT 2 ERIZEEN
REICHBEEDBIL, SRBETERONBIZEL IS5 — L 0Pk D AEBH A DTS5 -1 L @5910) 3,
F=T 7 AN—EREINBHROT 5 — U VOB LTI & 5 { b A B (Bimg) D BT 975 53 Mk BRAST Bl & 72
DYOD2HBEIAHTHS. EIT, Cop Cpi 2N TRISKABICHEDINERL®, SBNEAPEAT S —
VYIZDOWTRERNZENERFEORIIABELSREL L > TED, ThiTR 75— U VO REHEORE &,
ZRUCESS LD EANBERBOI L V=7 ) VBB EELS.

#EIOEMAKREEY VR ABERLE (1993-5)
~958—



Number n of Atoms in Carbon Cluster C,+
50 100 150 200 250 300 350
1 L 1

2. EB

KRB OME £ g 3ICRT. FEMI
i¥Smalley 5ODHEEL, W >rDOBEH
BHBET7T—I7HBARTHY, LHHDE
BEHEERBICEATEL LD ICIR
Ll BEEABPICEBORENS R EZA
UTHES (RAEN200A) 2BEELT 3400 3500
REBETT -7 HBEELIES. REEM
BarvEa—sHAORTFyEVTE—
Y —TRET 5. HEBFKSHETH

290 300 310

Relative Intensity

500 1000 1500 2000 2500 3000 3500 4000 4500

ThBPHUEREGABGHICLIZHIZTH Cluster lon Mass (amu)
RBEDHMHEREE L > TS, BB Fig. 2 FT-ICR detection of giant fullerene generated by laser vaporization
ZDBREEES, HRAROH K, WEEH, supersonic nozzle.

B E W, RRBEOTH, REHHOE
REICEBZ75— VYV OERBROENERET 5.

HBOFME LTI}, BROCABE10Torbl FORZEL, 75— VAREHITFIMEDKEMOBRLS. KIS,
MEDENOREHN ZAEMA, KEBHOT -/ WBERIT. BAIKL-T, 7—7HEBHICEKBRIC—ERE
DREH A ERASERANOENE—RIROLIICHEFIETS. REEEHFELILEIAT, EiChHEICH
ELIIS—VUVADDRRERBNTS. 75—V VOANEREEICEIIHELRELT M I VIZET. &
BA9IZ02umD 7 4 VT —RBLTAZREZREULT, MIURERIETHRROTIS—V V2183, FHARIRZ
R7 MVORREITIBEITIZT TV 0D ML VEBREKBAR LIS T UT ML VA RRINWTY v FIVEE
5. W5EiZPerkin Elmer 1725X FT-IRAEE T17 - 72

3 EBRRRLIER

$6.35SmmD RFLEL R FHE99.98%) % IV T, EHFE150A, KFHEDED035mm/min& LI EITANY 7 AENIC K
375—VVIE (75—-V /AR OFEEFig 4i27 0y L. AU I LAKOE MBS ICIZEZERAND
THEAET — 7 HEROEADED SKEZRBNTEHEELRAKIR L. RhOoFRICBLSTANY I LE
¢k K Z550Tor TRFENRA LD, Hhdidh 3HEIC17.5DBKINBHEB Shlic. BRNELEEZ 3AY Y

View Window

Water Cooled Cylinder
To Power Supply

/ To Power Supply

LY

Computer-Controlled
Linear Feeder
Y
“\— Graphite Electrodes

Gas Addition
Thermo-Couple Connections

Fig. 3 Schematic diagram of fullerene generator
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IR Absorption in Arbitrary Unit
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Fig. 4 Yield of fullerene
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Fig. 5 Infrared absorption spectrum



