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Table 1 Contact angles of Al,O, films and diameters of PANI nanowires in AAO-1 templates

Al, O5 film modified by different surfactants 0/(°) d/nm Al, Oy film modified by different surfactants 0/(°) d/nm
No surfactant modified 28 +2 60 By CH; (CH, ), (C4H,)SO;Na 104 +2 30
By CH; (CH, ) ;;SO;Na 92 +2 40 By CH; (CH, ) ,,COOH 107 =2 24
By CH; (CH,)5S0;Na 101 +2 30
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Fig.1 TEM images of PANI nanowires fabricated in AAO-1 templates

(A) Without surfactant modifying, d ~60 nm; (B) modified CH, (CH, ), SO,Na, d ~40 nm; (C) CH, (CH,),sSO;Na ,

d ~30 nm; (D) CH,(CH,),, (C¢H,)SO;Na, d ~30 nm; (E) CH;(CH,) COOH, d ~24 nm.
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Table 2 Dependence of conductivities on diameters of PANI nanowires

d/nm 60 40 30 24 20 16
o/(S-em ") 0.34 0.55 0.68 0.75 1.06 1.19
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Size Effect of Conductivities of Polyaniline Nanowires

QI Li, ZHOU Jian-Zhang, WENG Shao-Huang, CAI Cheng-Dong,
YAO Guang-Hua, LIN Zhong-Hua "
(State Key Laboratory for Physical Chemistry of the Solid Surface, Department of Chemisiry,
College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract The study of size effect of conductivity of conducting polymer nanowires can be significant not only
in the instruction of fabrication of the devices with nanodimension but also in basic research of inherence of
nanomaterials. PANI nanowires was fabricated in AAO templates by potentiostatic method. A new strategy of
chemical modification of AAO template was introduced to prepare nanowires with smaller diameter. FTIR and
contact angle measurements were used to characterize the modification. Tunneling Electron Microscopy results
showed that the smaller PANI nanowires in diameter can be obtained in surfactant modified AAO templates.
Conductivity of single PANI nanowire had been measured by Conductive Atomic Force Microscopy. The results
displayed that the conductivity of PANI nanowire increase while the decrease of the diameter of PANI
nanowires, which was called size effect of conductivity of PANI nanowires. The size effect had been attributed
to order polymer chains orientation of PANI nanowire, which had been confirmed by electron diffraction dia-
grams.
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