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Identification of Toxic Chemicals Using Polypyrrole-Cyclodextrin Hybrids
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Abstract

Polypyrrole is a typical electrical conducting polymer, which has an excellent charge transport property. Cyclodextrins are
a group of toxic-free and cyclic oligosaccharide molecules, capable of capturing low molecular weight chemicals. Considering
these advantages, hybrid materials of polypyrrole and cyclodextrin can be used to detect hazardous compounds. Cyclodextrin
molecules can accommodate toxic chemicals by the formation of host-guest complexes and generate electric signals, which
are effectively delivered by polypyrrole backbone. In this study, the polypyrrole/cyclodextrin hybrid material was prepared
using a facile wet method and included into a hydrogel. Subsequently, it was applied to a simple sensor system with a
gold-patterned electrode for the detection of potentially hazardous material, methyl paraben. Compared with pristine poly-
pyrrole, it was found that the polypyrrole/cyclodextrin hybrid showed an improved performance. This study can be an example
of using environmentally benign conducting polymer/cyclodextrin hybrids as sensing media.
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Figure 1. Schematic diagram of sensing material, PPy/CD in hydrogel.
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Figure 2. Schematic diagram for sensing geometry using PPy/CD in
hydrogel.
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Figure 3. FT-IR spectra of PPy nanotube and PPy/CD hydrid.
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Figure 4. SEM images of PPy nanotubes and

B L | HIT

PPy/CD hydrid.

T A A, E29EY 54 930t JEetA vehes A
S & 9or[9], ¥ vkF(wavenumber, cm!) G QoA wjo] A
2}Ql(baseline)©] ot WO R 7]-9-= AL & & e, ol &
& Ul Zetzeprt 3Ado] Ho] 2 e1ME WAls] wistel o
ER= Zlolt) ZEuE/A| SR YAE- A Hfoll= AR
F2YAE E3lof 23k C-0-C band”} 1,620, 1,530, 1,370 cm™
QA FEHXA bt ZE B F %o, BEo] 3,000
em’ A4 C-H bondll dlEshs 927t Yehs 218 #1E
T A8tk ol Tl AllERYAE-e] LI Eel 4l 9l
A3 F AUATKFigure 3 M)

o7} dojxl EgdE/A|ERYAEY S0 9FS F4
k= Zlo] FQ3itt wpepA] FARAAIEAN A S B8l LT E/ALelE
ZYUAEY i1 913s #4830, o= Figure 4(a)°ll #l
AlElo] St} doixl £49] A5 79 vher]Eef o]=2M WX 5/4
o] H]E(aspect ratio)> FolA 4 Frof| o]tk 1o Hxo] th
2 e A Eo] A HolX| ¢k AoF dHE R EEuE A
e AedoZ Alxd AR & 5 Q) oJojA], ozl E9A A
5 oPtEZ=e] E538t] sto|=24 e 2AlE DAt ST
sto|ER AL 21t 7HE/ 7y WA o R o 4= glglom, lojX]
= AReIAE e RS EEskaL St uhebA] ARk dx
FalA 7Fest Ao 7 -8 AlASAL st sHAIRE A

o

KN
=]

L
=2
=

35kt M 30 H A 2 &, 2019

M

o,

[ —=— PPy/CD in Hydrogel|

pd

rd

1.0

0.04 4 P

Current {mA )
& e @
8 8 B

2

0.0 0.5 1.0

Voltags { V)

0.5

Figure 5. Electrical measurement on ohmic contact between electrode
and sensing material, PPy/CD in hydrogel.
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Figure 6. Electrical measurement for sensing performance of sensing
material, PPy/CD in hydrogel toward model chemical.
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