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M 8.20 5 (3) R B H B, 2 n=2,3,4  mol 'F353 kJ - mol ;Y n =20, FHEABE
B, AHS #5555, 50 3 109.8 kJ « mol ™' ,55.9 kJ - RAZE 1.1 kJ + mol '

# 1 F PBC-B3LYP/3-21G(d) HEEAF B HLEE (n,n) BRADKRE LR G BN SE

SWCNT L;/nm L,/nm o /(°) /(%) D/nm a/nm Note
(2,2) 0. 13726 0.15119 110.91 119. 16 0.28141 0. 26084 AT AE
(3,3) 0. 14564 0. 14444 116.18 118.65 0.41910 0. 24854 AT AE
0. 14446 0. 14327 115.01 — 0. 41571 — [34]
(4,4) 0. 14356 0. 14292 117.91 119. 14 0. 55466 0. 24649 AT AR
0. 14356 0. 14286 17.11 — 0. 54933 — [34]
0. 1432 0. 1439 — — 0. 5546 — [29]B3LYP/6-31G
(5,5) 0. 14318 0. 14277 118.68 119. 41 0. 70025 0. 24654 AT AE
0. 14313 0. 14269 118.09 — 0. 68347 — [34]
0. 1435 0. 1438 — 0. 6762 — [29 ] PBEPBE/3-21G *
(6,6) 0. 14292 0. 14269 119. 09 0. 82364 0. 24660 ATAE
0. 1422 0. 1424 — 1938 0.8198 — [33]PM3
(7,7) 0. 14284 0. 14263 119.33 0. 95230 0. 24662 ATAHE
0. 14277 0. 14254 118.95 1. 68 0. 95287 — [34]
(8,8) 0. 14274 0. 14258 119. 50 1. 02429 0. 24665 AT AE
0. 1421 0. 1423 — 1.7 1.0895 — [33]PM3
(9,9) 0. 14267 0. 14257 119.59 119.79 1.22972 0. 24667 AT AE
(10,10) 0. 14264 0. 14254 119.67 1.36425 0. 24667 AT AE
0. 14257 0. 14246 119.39 183 1.35741 — [34]
(11,11) 0. 14263 0. 14253 119.74 119.86 1.51368 0. 24669 AT AE
(12,12) 0. 14260 0. 14252 119.78 119.88 1.61150 0. 24669 AT AE
0. 1420 0. 1422 — — 1. 6305 — [33]PM3
(13,13) 0. 14256 0. 14251 119.81 119.90 1.77070 0. 24670 AT AE
(14,14) 0. 14255 0. 14250 119. 84 119. 91 1. 90247 0. 24671 AT AHE
(15,15) 0. 14254 0. 14249 119.86 119.92 2.03163 0. 24671 AT AE
0. 14247 0. 14242 119. 63 2.0331 — [34]
(16,16) 0. 14253 0. 14249 119.87 119.93 2.17953 0. 24672 AT AE
(17,17) 0. 14252 0. 14249 119.89 119.94 2.31474 0. 24672 AT AE
(18,18) 0. 14250 0. 14248 119.91 119.94 2.45117 0. 24672 AT AE
(19,19) 0. 14250 0. 14248 119.91 119.95 2. 58664 0. 24672 AT AE
(20,20) 0. 14249 0. 14248 119.92 119.95 2.72291 0. 24673 AT AE
Graphene sheet 0. 14247 120. 00 ®© 0.24677 AT AE
0. 1420 [33]PM3
0. 1417 [33]PM5
0. 1430 [33]PBEPBE/3 -21G*
0. 1429 [33]PBEPBE/6 —31G*
0. 1427 [33]PBEPBE/6 -311G*
0.1425 [33]B3LYP/6 -31G
0. 1424 [33]B3LYP/3 -21G*
0. 1421

[32,33]
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Theoretical study on the ultra long armchair ( n,n) single walled
carbon nanotubes with first principle density functional theory

Wang Yan-Li Su Ke-He” Wang Xin Liu Yan
( Key Laboratory of Space Applied Physics and Chemistry , Ministry of Education ,School of Natural and Applied Sciences ,
Northwestern Polytechnical University, Xi’ an 710072, China)
(Received 24 January 2011 ; revised manuscript received 6 April 2011)

Abstract

The armchair (n,n) single walled carbon nanotubes with n =2—20 are studied by using the first principle density
functional theory at the B3LYP/3 —21G(d) level of theory combined with the periodic boundary conditions in simulating
the ultra long tube model. The structure parameter, the energy, the band structure, and the energy gaps are obtained.
The results show that the tube diameter and the energy of formation are closely related to n. The fitted analytical equations
are developed with a correlation coefficient larger than 0. 999. The energy gaps of (2,2) and (3,3) carbon nanotubes are
1.836 €V and 0.228 eV and the tubes have indirect energy gaps. For n =4 to 20, the energy gaps are quite small
(between 0. 027 eV and 0.079 eV ), showing metal conductivity as well as direct energy gaps.

Keywords: armchair carbon nanotubes, periodic boundary condition( PBC) , ultra long, band structure
PACS.: 81.07. De, 88.30.rh
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