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Preparation of Polypyrrole/Benzenesulfonic Functionalized Multi-

Walled Carbon Nanotubes Induced by Hydrogen Bonding and Their

Electrochemical Behavior
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Abstract: Multi-walled carbon nanotubes were functionalized using in situ generated aryl diazonium and were then
used to synthesize polypyrrole/benzenesulfonic functionalized multi-walled carbon nanotube composites (PPy/f-
MWCNTs). Transmission electron microscopy (TEM) and scanning electron microscopy (SEM) results indicated that a
uniform PPy was successfully coated onto the sidewall of the -MWCNTSs, which was induced by hydrogen bonding.
Cyclic voltammetry and galvanostatic charge/discharge measurements results showed that the composite possessed
good electrochemical capacitive performance. The composite with m(PPy):m(MWCNTS) of 1:1 had a capacity of 266
F-g™ at a current density of 1.0 A-g™, and the utilization of PPy was more than one time higher than polypyrrole/
un-functionalized multi-walled carbon nanotube composites (PPy/p-MWCNTs) and pure PPy.
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Fig.1 Illustration for the benzenesulfonic functionalization of MWCNTSs
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Fig.4 SEM image of the PPy/f-MWCNT composite
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Fig.5 TEM image of the PPy/f-MWCNT composite
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Fig.6 FT-IR spectra of PPy, PPy/p-MWCNTs, and
PPy/f-MWCNTs

pyrrole
—_—
HCl1

T7TY

TN

------ : hydrogen bond
E 7 PPy/f-MWCNT £ &# I &HHIERE
Fig.7 Illustration for the synthesis procedure of the
PPy/-MWCNT composite

- polypyrrole

FORF T EE AW G I/E, X AL FT-IR K5
S FIENHIE, 7618 6 1, PPy/f-MWCNTs f) N—H %
14 A 447 i 2 OO AR (3365 cm )AL Z 4 PPy (3410
em™)ZLH T3 45 cm™, X AJ IH K F PPy H—NH &
A1 5 f-MWCNTs |- f—SO,H %t 41 22 [i] B I il i 5%
FUSHE, M55 7 N—H #. i 7E PPy/p-MWCNTs 1,
AR N—H BRI II4 (3399 cm™) 5 4l PPy A HL4L
BT 11 em™, Hl T p-MWCNT 5 1 AR H R 45
b I S BOLLL R L PPy/f-MWCNTSs /MR Z.
2.4 BiFEUR

& 8 Jy PPy .PPy/f-MWCNTs F1 PPy/p-MWCNTs
HEHHEN 5 mV s B AIEIR R 22, A
JEFEE-0.8 — 0.5 V. NEIH BT DLE H, = FPFE
TE-0.20 F1-0.36 'V B I #-A — %5 B I 19 4840 5 D

0.012 | scan rate: SmV. s~
PPy/f-MWCNTs

0.008 |
0.004 i
PPy/p-MWCNTs /
< if

= 0.000F
—0.004 |
—0.008 |
_0012 1 1 If 1 1 1 1
08 -06 -04 -02 00 02 04 06
E/V (us SCE)
8 PPy.PPy/f-MWCNTs #1 PPy/p-MWCNTs &Y
B R=E
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