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Etching Treatment of Vertically Aligned Carbon Nanotubes for the Application
to Biosensor
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Abstract

The metal catalyst particles which there is as impurities on a tip part of carbon nanotube (CNT)
are not good to apply it to a nano-electronic device. It was very important the opening of CNT-tip to
fix a target bio material and a material to accept in CNT in a biosensor, so we performed HNOs; wet
etching to remove the metal catalyst particle which there was on a tip part of CNT grown up in the
study and observed the opened CNT-tip with etching time. We synthesized the CNTs using a
HF-PECVD method and choses the CNT length of 700 nm for the application of nano-electronic
device such as a biosensor etc.. We observed the opened CNT-tip with wet etching times of HNO3
(10, 30, 60 min). From the results, we observed that the CNT-tip was opened with the increase of wet
etching time lively. In case of CNTs etched during 60 min, we confirmed that there was not the ratio
of Ni included in CNTsl as catalyst. Conclusively, in the case of CNT etched for 60 minutes, it is
completely good for application of a biosensor and, in addition, the metal-free CNTs will contribute to

the application of other nanoelectronic device
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Table 1. Synthesis condition of carbon nanotube
using hot-filament PECVD method.

Base pressure 6 mTorr
Work pressure 1.25 Torr
Pre-treatment NH; (126 sccm)
10 min
CNT Growth NH; (126 sccm), (;sz (47 sccm)
20 min
Growth o
Temperature 650 °C
DC bias 700 V
3. 2% & o3
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59 FH, A, 4 2%, ¥4 A3, DC
bias, dilution gas(NHs)$} source gas (C2H2)¢l H
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Fig. 1. Growth length of CNTs with synthesis
time.
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Fig. 2. FESEM image of CNTs synthesized for
10 min at 650 C; (a) cross—section, (b)
the tilted sample.
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