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abstract
Early theoretical studies predicted metallic properties in linear
and zigzag chains of sulfur. These sulfur chains were synthesized
in carbon nanotubes by a vapor phase method. In this study, we tried
to synthesize the sulfur chains by a l1iquid phase method, which does
not require evacuation of reaction system. Scanning electron
microscopy with energy dispersion x-ray spectroscopy, Xx-ray
diffraction, and Raman scattering measurements were conducted. It
was found that zigzag chains consisting of approximately 55 sulfur
atoms were synthesized and formed complexes with single-walled

carbon nanotubes.
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mHLHIE, T =X AF—~ORKFITEETT, & FTHOEMBRIEZLS 52
LR FFTAXZNSILKTEHILEDO—2D0FMNETHY HEEHNOHWDITOLNY £7,

TOEIRERMELE LT, EEBRBICIE—D0ESFEAVDLIIL (BHFUALYT—) N
BitsnhTnwEST, TOHERKORFBEIEE LY, ~REWARELE LD —AK T
) F a2 —7 (carbon nanotube; CNT) WIZ@mW T2 AKT DI &N —2>DfTT,

EAHND I N =TIk oT T I7T72rF 7 VRV, 21R°R Y FAHT7 =38, 41 0o
B REmT TN NTHICERSINTWEST, RV FF 7= FHEAETHD . CNT WD
RV FAT7 2 ICHBEEMNET DO ICEN F—Er B3 b TcnwET B3l Fx 07
N—=TTIE, CONT RICR Y FA 7= DBERINDIBICEENREMN F— 7R/ EZ D
Foric, T uEE—F AT 2D NI ~ORNABLOHAICELDIFRY F47 2 DEK
EAT o TWET B, -y 7REON ELEAETEREAZLEL LRAWERaI X FREGKRE H
L, FEFECHRAKTHLIY 7 ueF A 7= 2HO CHHBEICLSD INT~ORNEE L
DA BIT>TWVWET[6], SHIC, W N ENTR)FAT7 = DOHFRITK T 5H CNT
DEFTREODEEZFASTVET[T].Z2OLIICNTHIZEWTERR R—7 IR Y F
72 DOERICETLIEMNEALTETET LN ERMEELTHE 2 Z2BET D L.
FR=RXU bR T EEEEb OGS T. 2EVZELZLERBRREICH DS E S T % CNT
WICAKT S22 NI YiEY TY,

MEOHEBESL Y /7 HIBIEB THI ZEREBUIC TS SR TVETIS 9], MU
KHEOHRBEL LTOLEAHENDY, CNOLOLETXALF—2HEBETILE, bHEAH
DENREBENWTZD, R IEWICHHBIZH T A2BREICEB PN TEZHKRMHEIIOETALHELE 2
DET, BRESLT 7V V7 #HEEB T 57201, CNT CHEZNBLEZRBITHENS D
F[10], CNT O F TN KW RMKEZZ T THEOEBRESL Y I/ F IV #HA BRI LD Z LN
Mrrsh, FEIC, ERELE 7V 7HOBRB RSN E L, T O%ITH5E TITREBE
BMOBELE L THEREANLE LT I2RMENMEDRLTBY ., KEICAKT D2 & NHEEH

TT, REZCAERTDIEZDICHEETRELZ2LEL LAEAWVWEKMAENLEE L WTT,
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EHERN 1.dnm THDHLHIEH —HR ) /) F 22— 7 (single-walled carbon nanotube;
SWNT) OB KREL T /7 A —AR oA L, EER (ME 99.998%) %>/ ~7 K
Uy FnblALELESINTEHRZ KRGS 550C T 1HREHANA L b 238 5 I & SWNT
BEWZBH T E Lic, MMBE O SWINT Zii iR & LICHBREICANHEHH D2 WVWIE 7 LI T
ooy ZEIRAE A R 120C T 21 HREIMMBA L E L7z, £D%. 300°C T 5 4 fHn#
L.SWNTAMICHT A L # b L CBRELE L, ER L 2B Z S/SWNT & KOV E 9,

S/SUNT OB 2 BELMEOHFMAELFA L DIC, EEEFBHMHE (scanning
electron microscope; SEM) IZ X 28 E L =X L F -8 X #2 ) (energy dispersive
x-ray spectroscopy; EDS) IZ X2 mFE Mzt E L, ABREOMMD D, Frik X
MOBHBEICEBMARIEL 2T BHE5 0D, SUNT O REIR -84 L TV 5EFTICIE
MEFF R 0MLTWDZENDLND ELE, ZOREND SINT LRENES K ZIEK L
TWHZERHLNITRY £ LT,

S/SWNTIZB T HMHEOMELFHRD7-DIC XHEFREELITVE LIz, EO Y 77
HlckrmreE—27nQ=22.nm " WAL Z ML TWEF[10], S/SWNT @ [\ Ff <
=BV TQ=22mm ' CEIFTE = BHO, PIUFITEHRFELET DI LRI L NTR
DWELZ, ZORFE—7 OKRIEIZ0.8nm ' THY, PI/FITHOK SN 7.8nm Th D Z
ERDONYEF, VI IEHOBEMBEITITRE TN 2EAFEL KT EEIT 0.28nmm TH D Z
EMBILI0], S/SINTIZBW TS NEY 7V 7#HORFHITs L% 55 @ THDH &AM
b bObhET,

B CTHhLMEEFTIMECERRS FLOMERINTEY ., ZORIKRS F25 S/SUNT (2
FBoTWINEI MR LD T v U BEMELZITWE L, MEDOERERD 1T 250 7
5 470ecm " ICEBOIRB T v o =7 AR T 2N AL TWE T [11], S/SUNT IZiXZ D
TALNF—HEHRII T~ =27 3V EHEATLE, ZO/ELL, MHEORRK Y 7215

STWRWZ ERbNrY LT,
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