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Development of single walled-carbon nanotubes based
pH sensor using ultra-precision spray method

Jae-Hong Kwon, Kyong-Soo Lee*, Yun-Hi Lee*, and Byeong-Kwon Ju'

Abstract

Recent studies demonstrated the ability of carbon nanotube (CNT) to promote electron transfer reactions of important
compounds and to impart higher stability onto electrochemical sensors. CNT-based sensors measured by hydroxyl radical
concentration or pH value suggest great promise for biosensors. This paper describes a new method for fabricating a very
simple and inexpensive pH sensor compose of single walled-carbon nanotubes (SW-CNTs) using an ultra-precision spray.
CNT-based sensor shows pH sensitivity in buffer solution at different pH range. Our experimental results show the sensor
responses to pH buffer solution and the conductance of depends on the pH values. These results support application
possibility of SW-CNTs based pH sensor for mass production.
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Fig. 1. Schematic of mechanism for SW-CNTs pH sensor: (a) OH group is attached on the wall of the SW-CNT, (b)
Energy-band diagram for zigzag (10x0) SW-CNT, (c) Energy-band diagram for SW-CNT+OH" system.
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Table 1. pH buffer solution of chemical compositions
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Buffer solution

Chemical formula

pH |
pH 3
pH 4
pH 5
pH 7
pH 9
pH 10
pH 11
pH 13

KCI-HCI
KHC3H,0,-HCl
KHCH,0,-NaOH
KHCH,0,-NaOH
KH,PO,-NaOH
H;B0,-KC1-NaOH
NaHCO:-NaOH
NaHCO;-NaOH
NaOH-HCI
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Fig. 2. Fabrication process flow for bundled SW-CNTs based pH sensor: (a) cleaning, (b) thermal oxidation, (c) spin
coating, (d) electrode patterning, (e) chromium deposition, (f) sacrificial layer leaving, (g) SW-CNTs dispersion

on shadow mask.
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Fig. 3. FE-SEM image showing the random networks of
SW-CNTs bridging two metal electrode pads.
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Fig. 4. I-V characteristics of bundled SW-CNTs pH sensor
at two different pH buffer solutions.
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Fig. 5. The real time current measurement with different
concentration of hydroxyl radical. The inset figure
shows the conductance of SW-CNTs versus pH.
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