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Temperature dependence of a CNT based counter electrode
for electrochemical properties of dye-sensitized solar cell
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In order to improve theelectrochemical property of the CNT electrode, the rapid thermal annealing(RTA)
treatments on the carbon nanotubes (CNTSs) as counter electrode arecarried out in the range of temperature
600 C ~ 1100 C for 1 min in the N, atmosphere. The CNTs on p-type Si substrate are grown byCVD.
The growth temperature is 900 C with C,H, and NH; gases. The structural of CNTs are investigated
byfield-emission scanning electron microscopy (FE-SEM), transmission electronmicroscope (TEM), Raman
spectroscopy. In the raman spectrum, the annealed CNTshave decreased defect and amorphous carbon, and
the I(D)/I(G) ratio of annealedCNTs is considerably decreased. In this study, it is found that
annealingtreatment of CNTs is effected on properties of it. And EIS measured that, theredox reaction
frequency of annealed CNT electrode at 1100 C is about 4 kHz and unannealed CNT is about 0.4
kHz.The total resistivity of the annealed electrode has much lower at theinterface. It is found that the
annealed MWNTSs have the better performance aselectrode material for DSSCs.
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