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' Fig. 1 The structure of Brgnsted acidic ionic liquids
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Table 1 Effect of the molar ratio of aniline to ionic liquid on

conductivity of PANI

Conductivity S/em

Aniline/ionic liquid PANI- PANI-
MIMPS HSO, PYPS HSO,
4:1 2.6 2.1
2:1 3.1 2.6
1:1 10.3 8.8
1:2 2.5 1.8
1:4 2.1 1.4
6 FTIR
FTIR PANI
2a  2b 600 ~ 900 cm™'
C—H 1299 c¢m™!
C—N 1479
1564 cm™!
1121 em™!
51241
—1 16
cm
—SO,H Brgnsted
H+
H+
14
. PANI-
MIMPS HSO, 1121 em™
1241 em™! 2c
617 cm™ S—O0
2922 cm™! C—H

2c .
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- 2 IR spectra of PANI

a PANI- MIMPS HSO, b PANI- PYPS HSO,
¢ Eigenstate PANI dedoped from PANI- MIMPS  HSO,
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- 3 UV-Vis-NIR spectra of PANI

a PANI- MIMPS HSO, inDMSO b PANI- PYPS HSO,
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' Fig. 4 XRD patterns of PANI

a PANI- MIMPS HSO, b PANI- PYPS HSO,

PANI- MIMPS  HSO,

PANI- PYPS HSO,


Absent Image
File: 0

Absent Image
File: 0

Absent Image
File: 0


388 2009

10
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@ mV/s. -0.2 ~ 0.8V
= 000f 2 E,
E,
-0.02+
a 1 1 1 1 1 1
-02 00 02 04 06 08 . PANI-
E (V)
MIMPS HSO,
PANI- PYPS HSO,
0.01}
<
= 0.00F Table 2 The redox potentials of PANI salts
1 first redox peak Il second redox peak
Samples
001, Ew V. En V. E,V  E.V
02 00 02z 04 06 03 PANI- MIMPS HSO,  0.32  0.027  0.56 0.44
EV) PANI- PYPS HSO, 0.29 0.06 0.55 0.45
' 5 Cyclic voltammograms of PANI in 0.5 mol/L. H, SOy solution 11
scan rate 5 mV/s
a PANI- MIMPS HSO, b PANI- PYPS HSO, —SO,H Bronsted
10.3 8.8 S/em . PANI- MIMPS HSO,
PANI- PYPS HSO, 11 . FTIR UV-Vis-
NIR XRD

CV

. PANI- MIMPS HSO,
PANI- MIMPS HSO,

PANI- PYPS HSO,

PANI- PYPS HSO,
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SOLVENT-FREE PREPARATION AND CHARACTERIZATION OF POLYANILINE
DOPED WITH BRO®NSTED ACIDIC IONIC LIQUIDS

LU Xiangjun DOU Hui CHEN Da
College of Material Science and Engineering  Nanjing University of Aeronautics and Astronautics  Nanjing 210016

Abstract Two Brgnsted acidic ionic liquids with an alkyl —SO;H functional group 1-methyl-
imidazoliumpropanesulfonic acid hydrogen sulfate ~ MIMPS HSO,  and pyridiumpropanesulfonic acid hydrogen
sulfate  PYPS HSO,  were firstly synthesized. And then the polyamiline PANI doped with these Brgnsted
acidic ionic liquids were synthesized by a solvent-free mechanochemical route. The structures and properties of
PANI- MIMPS HSO, and PANI- PYPS HSO, were characterized. Because Brgnsted acidic ionic liquid has
four kinds of ionic form in which hydrogen ion can exist independently anilinium salt formed after the aniline was
mixed with the ionic liquid. Reactions between anilinium salt and the oxidant ammonium peroxydisulfate resulted in
PANI formation on grounding the reactants in a mortar. FTIR and UV-Vis-NIR spectroscopy indicated that PANI was
formed in its doped conductive emeraldine oxidation state and this was consistent with the green color of the
products. The molar ratio of aniline monomer to ionic liquid was systematically varied in order to optimize the
electrical conductivity of PANI. When the aniline monomer to ionic liquids ratio was 1 1 the highest electrical
conductivity for the PANI- MIMPS HSO, 10.3 S/em and PANI- PYPS HSO, 8.8 S/em was obtained
respectively. The XRD patterns of the resultant PANI showed two broad peaks at 10.1° 27.1° two sharp peaks at
20.6° 25.4° and a weak peak at 29.1° indicating that the resulting polymers were in the form of a highly doped
emeraldine salts and have good crystallinity. Cyclic voltammograms of PANI showed two clear oxidation peaks in the
forward scan and prominent reduction peaks in the reverse scan. The results demonstrated PANI- MIMPS  HSO,
had better crystallinity conductivity and electrochemical activity compared with PANI- PYPS HSO,

Keywords Brgnsted acidic ionic liquids Solvent-free  Mechanochemical =~ Polyaniline





