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Fig. 1~ SEM morphology of aqueous dispersed polyaniline

obtained from potassium hexacyanoferrate (Il )
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Scheme 1 Chemical structure of aqueous dispersed polyaniline
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Fig. 2 UV-Visible spectra of aqueous dispersed

polyaniline nanowires prepared by different oxidants: (a)
ammonium persulfate, (b ) ferric nitrate and (c) ferric

chloride

Sy (1 3) n] LU H K 1 3R A i O 4 oK 4otk
e & 3 H il [ B A rP I AR M o RO S 2R B 3R
BT X JL P SRR i O 5 rL 2SR IR B RS R 0 )
18,32 FI35 S om0 S L5 A AR IS IR
4R —E

< »

w5 3
100 n

re

3

c 100 nm

Fig. 3 TEM images of aqueous dispersed polyaniline nanowires prepared by different oxidants:(a) ammonium persulfate, (b) ferric nitrate

and (c¢) ferric chloride

The inset shows the according polyaniline nanowires aqueous dispersion.
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Fig. 4 SEM images of aqueous dispersed polyaniline nanowires prepared by different oxidants: (a) ammonium persulfate, (b) ferric

nitrate and (c¢) ferric chloride
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Fig. 5 Cyclic voltammograms of (A) bare base without any
polyaniline electrode materials and ( B) aqueous dispersed
polyaniline nanowires obtained from ( a ) ammonium

persulfate, (b) ferric nitrate and (c¢) ferric chloride
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Fig. 6 Galvanostatic charge/discharge curves for aqueous

dispersed polyaniline nanowires obtained from ( a )

ammonium persulfate, (b ) ferric nitrate and (c¢) ferric

chloride
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AQUEOUS DISPERSED POLYANILINE NANOWIRES FOR ELECTRODE
MATERIAL OF SUPERCAPACITOR

Hong-ming Zhang, Yu Chen®, Xian-hong Wang', Ji Li', Fo-song Wang'
(' Key Laboratory of Polymer Ecomaterials, Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)
(* Department of Aero-Mechanical Engineering, Air Force Air University, Changchun 130022)

Abstract  Through pseudo-high dilution technique, the new electrode materials of aqueous dispersed
polyaniline nanowires with diameter of 78 ~90 nm,18 ~30 nm and 16 ~25 nm are prepared employing acidic
phosphate ester containing one ethylene glycol unit as dopant acid,in which ammonium persulfate , ferric nitrate
and ferric chloride are used as oxidant, respectively. Accordingly, electrical conductivities of polyaniline films
can reach 18, 32 and 35 S ¢m ™', and their surface areas are 65, 70 and 82 m’g ™' respectively. As an eco-
friendly active electrode material for supercapacitor, nanofiberous polyaniline can be well dispersed into water.
Specific capacitance as high as 110, 140 and 152 F g at discharge rate of 0.4 A g~  from -1 Vto 1 V in
1 mol L' tetracthylammonium tetrafluoroborate/propylene carbonate solution is obtained, which is affected
strongly by the surface area and electrical conductivity and the values increase with the increasing surface area
and conductivity. Polyaniline nanowire provides high discharge/charge efficiency above 98% , indicating that
nanofibrous polyaniline possesses good electrochemical reversibility and discharge/charge rate-control
capability.

Keywords Supercapacitor, Electrode material, Aqueous dispersed polyaniline nanowire



