Appl. Chem. Eng., Vol. 21, No. 5, October 2010, 495-499

ElALIE=RE 7[HE W3 Ao MY A u|HA BME
0|=st M=t MME = T i+t
ir-“ﬂ*** . 3_' ug:*** . aﬂﬂ*** . Olﬁllﬂ** . %h)_lnal****‘r
AT ALY AN, QPG T,

1 73R AlE], R o s} 7
(2010 39 239 A7, 20104 8 100 A=)

El
)
_>|~l_,
offt
N of
2l
ol
i)
i)

Preparation of Bio-Chemical Sensor Electrodes by Using Electrical Impedance Properties
of Carbon Nanotube Based Bulk Materials

Dae-Sup So***, Hoon Huh***, Heejin Kim***, Haiwon Lee**, and Inpil Kang**** '

*Industrial Information Analysis Department, Korea Institute of Science and Technology Information, Seoul 130-741, Korea
**Department of Nanotechnology, Hanyang University, Seoul 133-791, Korea
***Cleaner Production Center, Korea Institute of Industrial Technology, Cheonan 330-825, Korea
****Department of Mechanical and Automotive Engineering, Pukyong National University, Busan 608-739, Korea
(Received March 23, 2010; Accepted August 10, 2010)

2 Aol e diFF At 7hssh AlA d59) Agle AlA A= AE 9)8ke] §hAu e F H (carbon nanotube, CNT)E
AT 8 st 5 s Felo] Ha AR AFe §, ols AT H xHd I ol g}ed
FAEE o] &sto] A HE thdel mEe] HAE wl ol5E g A 5SS ATFskATh ONT 7|4k T A=
o7 A#FE7] f18ke] Nafions 7IAAMERE k= IF3 PAN 7|9ke] v sto|iE A7EAPH o &ato] A& 3
T o]E A=Y gshE gkl oJst Ar|A] 5 WE AP S flste] W SN A i 1717 dad
2 84 gl A 8] WEE LCR AS7IE S80Itk AEe A8 d5024 CNTHAAS2] d9d
2 g Fert BEaA A5 AAS ] wet G| Yebsk o] ARk BF g Fol $ol= W} gle 23
FE ] SEE BHlow 53], gl Ade] vlste] AiHow GG & HItE Kol & A% 545 A
Y Qo] AT o] 52 A7]AQ 5N Wy g9 et HEo] Aol &5 ¥ Foll ONTell &
Zto] Ho] o]F8] AVAR] 5AAE W AYE Bor FEH

To develop chemical and biosensors, this paper studies sensing characteristics of bulk carbon nanotube (CNT) electrodes by
means of their electrical impedance properties due to their large surface area and excellence chemical absorptivity. The sensors
were fabricated in the form of film and nano web style by using composite process for mass production. The bulk composite
electrodes were fabricated with singlewall and multi-wall carbon nanotubes based on host polymers such as Nafion and PAN,
using a solution-casting and an electrospinning technique. The resistance and the capacitance of electrodes were measured
with LCR meter under the various amounts of buffer solution to study the electrical impedance change properties of them.
On the experimental of sensor electrode, impedance characteristics of the composite electrode are affected by its host polymer
and nanofiller and its sensing response showed saturated result after applying some amounts of buffer solution for test
chemical. Especially, the capacitance values showed drastic changes while the resistance values only changed within few per-
cent range. It is deduced that the ions in the solution penetrated and diffused into the electrodes surface changed the electrical
properties of the electrodes much like a doping effect.
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Figure 1. Electrospinning equipment and its schematic illustration.
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Figure 3. CNT bulk electrodes; (a) film type electrodes those are
bucky paper, SWCNT/Nafion and MWCNT/Nafion composite electrode
and (b) a carbonized electrospun nanoweb electrode (MWCNT/PAN).
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Figure 4. Electrical impedance changing pattems of the fabricated bulk
electrodes under pH 7 buffer solution : (a) bucky paper electrode, (b)
SWCNT/Nafion (wt% 10/90) composite electrode, (¢) MWCNT/
Nafion (wt% 10/90) composite electrode; and (d) electrospun PAN-

MWNT/DMF (wt% 10/90) nanoweb electrode.
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Figure 5. SEM images of electrode film samples (x 20000): (a) SWCNT/
Nafion (wt% 10/90) and (b) MWCNT/Nafion (wt% 10/90).

(b

Figure 6. FE-SEM and TEM images of the nanoweb electrode sample:
(a) FE-SEM (x 5000) of PAN-CNT/DMF (wt% 10/90) and (b) TEM
of nanoweb showing a MWCNT in the nanofiber.
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