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ACCVD Directly on Surfaces (Dip-Coat
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ACCVD Apparatus
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Vertically Aligned SWNTs on Quartz Substrate
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Control of Diameter

Weisman's Empirial
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Absorbance (arb. units)
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Raman shift (cm™)
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Chirality Distribution

Normalized Intensity (arb. units)
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XPS Proof of Doping
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XPS Proof of Doping
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Intensity (arb. u.)

NEXAFS shows Aligned N2 molecules
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NEXAFS shows Aligned N2 molecules
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Multi-Step Growth

VA-SWNT array thickness (um)

20

)]
T

o
T

)]
T

—— EtOH feed
5%aceto feed

——
EtOH stop
b

o]
5%aceto stop

2 4 6

8

L | L
10

Growth time (min)

5%aceto

7.._.[,1;

X

-

Normalized intensity (arb. units)

Diarreter (nm) 488 nm
|:"3"5' T |1 T L Eu-' {e} EDH
(a) d%aceto / E
Ill 1
xB Illt ||I|| |“I x4 !\5% aceto
i |'I .'Iﬂ"". I k'| o E
/ 2[0 Top
(b) EtOH —»5%aceto — Top I= /
(Top)  (Bottom) —— Bottom £
Ly
X6 Iﬂ| || '| X6 = ~ Botiom
[l | @
1) AR 5 &
A My AR
(€) 5%aceto —>EOH — Top @
(Top) (Bottom) — Bottom g:( k
6 /L { x10 /JL /A Botom
" In'.,
15[] EDEI 25[] SDU 130(]14['.'0150[]1600 25]3 Eﬁﬂ] ETUJ EEI}IJ

Raman shift (cm™)

Raman shift (cm™)

T. Thurakitseree et al., to be submitted (2012).



Multi-Step Growth
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