58 11 2009

1000-3290/2009/58 11 /7833-05

Vol.58 No.l1l1 November 2009

ACTA PHYSICA SINICA

(©2009 Chin. Phys. Soc.

SWCNTs

PACC 7115F 6148 6185

11—15

*

T E-mail zhuyabo@ 163. com

2009 2

19

DWCNTs

BK2008129

67

221008
221000
2009 3 29
CNTs .
4000 K
2.
145 1010 180
15 260
m n
16 17
c—C 0.1422 nm
0.1000 eV
x 10° Pa
ONO060164

1 atm.

81 55 90
251 15

SWCNTs

4000 K

2.5¢
1atm 1 atm=1.01325
0.1 fs.



7834 58
L]
(18,0) (10,10)
1 SWCNTs
3 3N
) S, = > al =« N 1
i=1
N m n
3.1. T, T !
1000 K T, T
3000 K 4000 K
1 55 10 10 4000 K
Sss  Suww 0.01585  0.01313
2 55 10 10 10 10
1000 K
14 5
10 10 18 0 3000 K
3
18 0
4000 K
S

(18,0) 1000 K 3/ T4 1

1000 K



11 7835
L1, L0 3000 K 3 TESR Y LIS, 0 3000 K 8 T2 1
3 3000 K
3.2.
1 k
90 180 26 0
k 0.1323886070 0.0332412630 0.0159443214
55 10 10 15 15
sz Sp3 sz k 0.1428058975 0.0358900510  0.0159665300
Sp3
sp’ sp’ sprtt O<k<l. 3.3.
k
V3a - a,
k = 78 0.34 nm SWCNT
ﬁa —A/ ga
a=0.1422 nm a, 9 10 10 @ 6 4
1010 @ 55 1010 @ 9 0 164 @ 90
180 @ 90 180 @ 8 2 16 4 @ 8 2
/3 8 2 3
a 3¢ Sp Sp 119 @ 55 180 @ 55 4
k=0 1
2 3 k 2 16 17
Sp Sp Sp
sp’ k 4000 K
sp’ 4000 K
1 k
k kss >kipo >kiss
k
2
sp
k k
k
k
k




58

{10, 10)@ (D ,0)

sp

56 6701

2007

fo3

7 S Ak
_w-n,__.,_wvmameaw
L Pk >

ey

(4,0)

(10,100@ (9, 0) 4000 KITHHE
LGS LiZH RenZY TianJS Zheng X L. Zhong S X 2008

Phys. Sin. 56 6701 in Chinese

3

7836

(16,40

(9,0

%

(18,0

19,00 4000 K LT8R E

(16,4)

A

2
-

(18,0198 (9, 0) 4000 K I #

5 DWCNTs 4000 K

4000 K

254

Surf. Sci.

WuP Deng SZ ChenJ Xu N S 2007 Appl.

1389

Ma YP ShangXF GuZQ LiZH WangM Xu Y B2007Acta

2



11 7837

Acta Phys. Sin. 57 7912 in Chinese 10 Christine M Montabonel B Talbi D 2008 Chem. Phys. Lett. 467 28
2008 57 7912 11 Wang L. Zhang H W Zhang Z Q 2008 Acta Phys. Sin. 57 7069
4 Wang C LvR KangFY GuJL Gui XC WuD H 2008 /. in Chinese 2008 57
Magn. Magn. Mater. Article in Press Available online 16 7069
December 2008 12 XieY Liu SJ Luo Y 2008 Acta Phys. Sin. 57 4364 in
5 WuHX QuXQ CaoWM LnYH CaiRF QianS X 2007 Chinese 2008 57 4364
Carbon 45 2866 13 ChenM] LiD LiHZ Liang Y C2006 Chin. Phys. 15 2676
6 Fangming D U John E  Fischer Karen 1 Winey 2003 J. Polym . 14 Ouyang Y Peng]J C Wang H Yi C P 2008 Acta Phys. Sin. 57
Sci. Pol. Phys. 41 3333 615 in Chinese 2008
7 Wang S Liang R Wang B Zhang C 2009 Carbon 47 53 57 615
Wu X Sha W 2008 Appl. Surf. Sci. 2552813 15 LR HuYZ WangH Zhang Y J 2008 Chin. Phys. B 17 4253
9 Tang Q H 2008 Comp. Mater. Sci. Article in Press Available 16  Goodwin L Skinner A J Pettifor D G 1989 Europhys. Leit. 9 701
online 23 December 2008 17 Wang CZ Ho KM Chan C T 1992 Phys. Rev. B 45 12227

Study on the thermal stability of carbon nanotubes by simulation ™
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Abstract

Tight-binding molecular dynamics was used to simulate the thermal behavior of carbon nanotubes CNTs in this paper. A
few kinds of single wall CNTs SWCNTs and double wall CNTs DWCNTs were studied during the simulation experiment at
temperatures of 3004000 K and the pressure of 1 atm. The results showed that the chiral SWCNTs have higher thermally
stability than the armchair and zigzag type and that the bigger the nanotube diameter is the more stable the nanotube stucture
is for those with the same chiral angles. The DWCNTSs with at least one chiral structured wall are more stable than the others  but
that with two zigzag walls were damaged badly which also gives support to the study about SWCNT thermo-stability. One factor
to describe CNTs in connection with their thermo-stability was proposed and some data were theoretically analyzed based on

carbon bond structures.
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