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Molecular structure and tube diameter dependence of the thiophene oligomers encapsulated in single-walled
carbon nanotubes by molecular dynamics simulations

FH AR 2
Hiromu TABATA
RS E RyE

TEBRF R LAt SR B A L A s B R

The effects of the chirality and the diameter of Single-Walled Carbon Nanotubes (SWNTSs) on the
molecular orientations and molrcular motions of the quarterthiophenes (4T) encapsulated in SWNTs
were investigated by using Molecular Dynamics (MD) simulations. The Dreiding intramolecular
potential and the OPLS intermolecular potential were used. It was found that encapsulated 4T molecules
are oriented along the longitudinal axis of the tube. It was also found that 4T molecules is not
encapsulated in the SWNT of a diameter that is smaller than 8.7A.
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Table 1 Tube chirality and diameter for the simulation

chirality[(11,11)[(10,10)[ (9,9)

(8,8) |(7,7)|(7,6)|(11,0)

(6.6)

diameter| |/ 55 | 1356

12.22|10.85/9.49|8.82
(A)

8.61

8.14

2.2, HEEH

AWFSETIE Fujitsu S EALFEREG T T v b7+ — A
SCIGRESS Ver25.1 # AW TH 1@t atr -7,
WIHIBCE & LT 40%40x121 A o EFE AL D F LI
SWNT %#—A&, ZOWEliifEEOHDF A7 = 4
K @T) ZEE L. NVT 7 oo 70 RIZI 208 0.1
fs CHEEIT- 72,

F 971 K,1.5x108 STEP CTHEEMBEAIFHE T 5 L2 LY
AT 1% Fa—7ICNESE, ZOBRRNE Lo 7z
AT ZHIBE L., BAND AT AETHE S TV AIkES
YEot-, D%, 5.0x105 STEP T—E D@ E T 298K *
THIEL., 298 K T 1.0x108 STEP #1545 Z Lic kv =
B COREHREET-,

2.3. RFoovILE%

2.3.1. 2FAMEHEARTOOY L

SWNT OF =2 —THNRTF ¥y & LTOBEEMICD
T Brenner-Tersoff I 5] I, AMBER, Dreiding ® 4 > D7
Ty VR A T SWNT ORI R 21T
Mat %1772, Table 2 (Z&RT v ¥ v VBT B kBT




@ SWNT & C-C Fii iR % 7~ 3, Brenner-Tersoff I &
Dreiding 2WEBRE L L TH LR TWD C-C HFlri i
LRAZI<SHELTEY oA MEZE LIRER,
A lEl O FHE T Dreiding 23 T 2 & HIBT L 22 i
ALz,

Table 2 C-C nearest neighbor distance

C-C nearest neighbor

distance(A)

BT2 1.44-1.45

BTI1 1.41-1.42

AMBER 1.44-1.45

Dreiding 1.41-1.42
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Fig.1 The structure of AT@SWNT
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Fig.2 Interaction distance of C (SWNT) - C, S, H (4T)
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Fig.3 Rotation of 4T @ SWNT
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Fig.4 Correlation of diffusion coefficient and damping of
rotational correlation function
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