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DFT+LDA

CASTEP

We chose the (13,0) and (7,7) SWNTs with diameters d = 10.
and 9.6 A respectively as representative of semiconducting an

metallic SWNTs, respectively. NH,CH; is chosen a
representative of amines.
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The first step toward the separation is to disperse SWNT
bundles. A typical dispersion procedure is as follows: 1 mg
of SWNTs (HiPcoTM, Carbon Nanotechnologies)8 was
added to 10 mL of a 1.0M solution of 1-octylamine in
tetrahydrofuran (THF) and then sonicated for 2 h at room
temperature (AP-SWNTs) followed by centrifugation
(456209, 12 h) of the suspension to remove nondispersible
SWNTs.
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Figure 4. Stuctural charactenization of SWINT:-PS, SWHTs-P52, and
SWINTs-FH. (2) Vis-IIE. spectra of AP-SWINTs, SWINT:-F51, and SWINTs-
P52, Photographs of (b) SWINTs-AP and (¢} SWINT=-P52 (d) Faman
spectra of AP-SWINTs, SWKTs-PS2, and SWHNTs-PHL
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Figure 5 Cument versus voltage charactenistic of STWINT thun films.
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CoMoCATO1

CoMoCATOL1 (0.76-0.92 nm) and HiPco-O1 (0.83-1.2 nm).
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(a) C,H, /10,0y (b) TCNOAL0,0)  (c) DDOVW10,0) (d) CH, A10,00 (e) C H, /(10,0

B o

(1) CsH o /(6.,6) (g) TCNOYG,6) () DDOAG.6) (1) Gy H, 016,60 () € H,/1(6,6)

Figure 1. (Colar on lipe) Cpimized favorabls adsorpiion configarations of aromatic melecules on the ouiside sidewalls of the (100 and (6,60 SWHNT= For
the adsorption of TCMG an the (6,8) 3WHT, the parallel and perpendicalar confizurations are degensrate mm ensrgy. Grey ball, C; white (small white) ball,
H; blue Jargs black) ball, M r2d ball (small black), O green (larpe white) ball, CL
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Tabie 1. Adscrplion Ensrgy (E,.), Equillorum Molecule—Tube Distance (d) (Cefined as the Shorest Atom-io-Atom Distance], and Mulliken
Charge (&) of Aromatic Molecules on Cuter Surface of the (10,00 and (8.8) SWHNT= via Two Crientations: the Molscular Long Axis Parallel
and Perﬁggdicular o the Tube Axis; the Caloulsted Eua of 1.2-Dichlorcbenzens on the Pure (8.0 SWHNT via x—a Stacking Interaction |s
-031 e

I 12V o (A e
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— Ik 15 (ba) 0,27 (AMdis) i.10 EN ] .1l N
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TCNO) I -4 ( Mar) =059 (Mis) KR ) 118 =027 =035
— -2 (Mlis ) 0,59 Chfar) 309 108 000 -0,500
(R I -IL5T | Mg} =114 [ Mal) 110 LR L -0.32 -0.55
TG G (Mt -0, 76 (Mis) T RG 3246 0,27, 0,58
0.2

= The malscular long axts is parallel to the tubs axis, ® The malsoular lons axis is perpendicalar fo the tabe axis, © Reference 15, 9 The hexagooal rag of
the aromatic malerule matches that of the sidewall of the nanotube. * The hexagopal mng of the aromatic moelecule mismaiches that of the sidewall of the
nanatube. £ Reference 24

Journal of the American Chemical Society,128, 5514
2006).
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TCNQ
Nat. Mater. 2005, 4, 412-418.
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Figure 1 Time-dependent redox beaching of fluerescence spectra. Spectra
(with excitation at V&5 nmj were taken every 15 saconds after the addition of
1 pmol of ABto 1 ml of 10 mg H SWNTs suspended in 1% SDSD,0. Long-

wavelength emission is found to decay more rapidly than that at short wavelengths.

The inset shows initial and final spectra.

18



sodium dodecyl sulphate
(SDS) and sodium
dodecylbenzene sulphonate

(SDBS)
Nat.
Nanotech 2006, 1, 60 Samloonducting
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electronic nature of the underlying SWN'L Lu and co-workers have
suggested that metallic SWN'Ts interact more strongly with
adsorbates via 7 interactions than semiconducting SWNTs, due to
their larger electronic polarizability™, Additionally, the packing
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(a) TDAFE/(10,0) (b) TDAE/(6,6)

Fig.1l. (Color on line) Optimized configurations of TDAE on the outside
sidewalls of the (a) (10,0) and (b) the (6,6) SWNTs. The molecular long
axis is parallel (para) or perpendicular (perpen) to the tube axis.
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Results

TDAE on (10, 0)
3 cell para 0.29¢ 0.02
TDAE on (10, 0)
3 cell perpen 0.22¢ 0.02
TDAE on (13, 0)
3 cell perpen 0.21e -0.20
TDAE on (6, 6)
5 cell para 0.40e -0.37
TDAE on (6, 6) 0.38e 038
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octylamine (0.01 M)

octylamine (0.01 M) + TDAE (10micro/0.01M)
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Figure. Absorption spectra of SWNTs in THF.
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