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Abstract: In this work, electrochemical characteristics and optical transmittance of carbon nanotubes
(CNTs) counter electrodes which had different amount of CNTs in CNTs slurries were analyzed.
Two-step heat treatment processes were applied to achieve well-fabricated CNTs electrode. Three sets of
CNTs electrodes and dye-sensitized solar cells (DSSCs) with CNTs counter electrodes were prepared. As
the amount of CNTSs increased, sheet resistance of CNTs electrode decreased. CNTs electrode with low
sheet resistance had low electrochemical impedance and fast redox reaction. On the other hand, in case of
CNTs counter electrode with low density of CNTSs, performance of the dye-sensitized solar cell was
improved due to its high optical transmittance. We found that the transmittance of CNTs counter
electrode influence the performance of dye-sensitized solar cells.
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Fig. 2. SEM images of CNTs counter electrode (a) 20
mg (C1), (b) 50 mg (C2), (c) 80 mg (C3).
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Fig. 3. Light transmittance of pasted CNT's electrodes.

sl AAshe 450CAM S 23 Aol o8 e
gol TR SR CMC H7] vhadrie] o
e xAdn duE 4Fe A8 448 AARA
e W CMCS AaA 540z od 4714 A
ol F7he & whol vk & 1) Bele whel ol

L oleE ga
o CMCE

gy

20

x%ﬂ—/] Dz]z}fs]—%

EW@MCQ A
HolH Cl19 4 o
ERFE %EM XJW Al
A7tk d e e
H/CM.C Hl&o] Yolr] CM.CY =2

100,000~1 Hzel F3<¢
3 Ashgol A
2 05V 9 ANE Aol FUr}
& 2% EIS &4 Wl 93 &2 2

7.0
ase

o
o
o2

o)A oz

ﬂ
[N
v
b
Lo o

+& 45t &
AFo=r Pt A
SAL o9 A=
el Ao w{F A
el A o]l Fo

] A=

e

Table 1. Sheet resistance and light transmittance at 550
nm wavelength of each CNTs electrode.

Sample CNTs/CMC Sheet Transmittance
ratio resistance (Q) (%, at 550 nm)
C1 1 120 51
C2 2.5 21 40
C3 4 59 35
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Table 2. Results of electrochemical analysis of half-cells and full-cells.

R in half-cell Redox  freq. in R in full-cell Ry in full-cell .
Sample R: in full-cell(Q)
(Q) half-cell (kHz) (Q) (Q)
C1 10.8 3,162 8.86 18.64 117
C2 10 3,981 9.11 17.39 85
C3 9.7 7,610 8.33 16.67 73
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Table 3. Results of J-V characterization in full-cells.
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