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Synthesize of vertically aligned SWNT and application to Dye-sensitized solar cell
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We have studied the influence of CVD conditions on the thickness of vertically aligned single-walled
carbon nanotube (VA-SWNT) films. A new CVD apparatus has been setup to improve gas leak of the
conventional apparatus, and the growth process was quantitatively characterized by in-situ absorbance
measurements. Furthermore, VA-SWNT was applied to the counter electrode of dye-sensitized solar cells.
The I-V characteristics showed that the performance was comparable to the Pt counter electrode.
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Fig.1 New ACCVD apparatus.
The inset shows an enlarged view of the gas line
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Fig.2 Schematics of dye-sensitized solar cell.
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Fig 3 (a) the growth curve with the fitting curve. (b) SEM

image of VA-SWNTs synthesized by New CVD apparatus.
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Fig. 4 Pressure dependence of (a) estimated thickness, (b)initial growth rate and (c)time constant.
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Fig. 5 1-V characteristics

WHERED TN EBELLND. BEFOEE L i LTz &
T, ENHT0 OWMREEENR R D 2 &R0 RFEEICES
WIFEENRROND 7 &, ﬁﬁ'efoté%*%wi‘ﬂjfb\é i, A
EDARr—)VT » TEIZ LD EEBENTOH A DOIRRED LLHI
EWRIe DD, =X ) —VOBGIREOEITEAEDENRED
LI AbLDEEZLND.

3.2 ARMEXBEMD IV $$HE  Fk LR
B -V FEPE % Fig.5 12777, VA-SWNT €% TCO kiZH5
BLTHER L7ZEMTIT Pt BRICITWEREZ R L TWVWA Z
&#bﬁé H—=RF ) F a—TBMITEORE R
0, B L OBEMEEAKRELS Lo TWDHED, XD
%<®%%@Pfﬁf%6tm&%igné.ik,%ﬁt
EREOMOBWMBIRILL /NN ERTREIND. Ak
FEA 0> VA-SWNT & F O 7256 T L < Zh & VMEIS 7
STLESTWS., ZHEEOHERBEIRNAE KQ ERKEWT &
WICRRT D EEZLND.

7

4. $5H
<B17272 CVD B ZAER L, BEAFO2EE & [FERD VA-SWNTs
BEOARZHR L-. £77, TOMRREL 0 HFEEICBWT
W, BRSNS ENNKTE T 5 Z &b o Tz,
c AEREER ED VA-SWNT x5 2D F Exiin e L54E,
PR EWZDBEBMELE L CITE I 22 b o
7.
ITO FEIZHR S L7= VA-SWNT & % H51% Pt |
AREMERH D Z L AR LT

ho % AL

PN

(1) S.Iijima et al., Nature, 363 (1993), 603.

(2) Y. Murakami et al., Chem. Phys. Lett., 377 (2003), 49.

(3) Y. Murakami et al., Chem. Phys. Lett., 385 (2004) 298.

(4) M. Huetal., J. Catal. 225 (2004) 230

(5) S.Maruyama et al., Chem. Phys. Lett., 403 (2005), 320.

(6) Y. Yamaguchi et al, submitted to Carbon.

(7) E. Einarsson et al., J. Nanosci. Nanotechnol.(2008) in press.
(8) M. Gritzel et al., Nature, 353, (1991),737.



