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Fig. 3 FT-IR spectrum of HPA/PANI
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Fig. 4 TG-DTA patterns of HPA/PANI

NH, ,5S,04
SO%~
NH, ,S,04
H, PMo,, VO,,
Keggin
17
18
5 . PMo,, VO,
PANI
PANI .
" ©A 1
2
. H,PMo,, V' 0O,
H,PMo, V" 0,, HPB H, PMo,, V"
Oy H,PMo" V' 0, % .
AAO
HPA/PANI .XRD FI-IR
H, PMo,, VO, PANI
SEM TEM
80 nm p
HPA  PANI
HPA/PANI
TG-DTA HPA/PANI

H, PMo,, VO,,



5 H, PMo,; VO, / 433
H HPA
2 @—NHJ’A
—| HPA ——~ HPB
O O
HPA HPA
Oy
\—’—l HPA
Ory- Oy
PA™ PA™
- ‘ HPA —< . HPB
gt N o+
— — NH, NH NH,
PA™ PA™ PA™
o+
H
N — NH,
PA PA™
‘ H" H"
HO O OO
x PA PA /y In
Fig. 5 Polymerization mechanism of HPA/PANI
REFERENCES
1 ZhangZ M Wan M X. Chinese J Polym Sci 2003 21 3 271 ~ 276
2 Wan M X Liu L] Wang J. Chinese J Polym Sci 1998 16 1 1~8
3 Lii Renging Ma Li Cao Zuogang Gong Jian Qu Lunyu . Journal of Norteheast Normal University
Natural Science 2000 1 41~46
4  GongJ DaiZM Wang RS QuL Y SuZ M. Synthetic Metals 1999 101 751 ~ 752
5  Popa A Plesu N Saca V Kis E E. Journal of Optoelectronics and Advanced Materals 2006 8 5 1944 ~ 1950
6 Zhou Guangdong Cheng Tiexin Guo Xiaohong Li Wenxing Bi Yingli Zhen Kaiji
Chinese Journal of Catalysis 2004 25 3 189~193
7 Sun Lian Wang ShengFu An HuYan Lu Ling Zeng BaiZhao Zhou XingYao . Journal of
Xinjiang University Natural Science 1996 13 4 52 ~56
8  Wang Baoxing Dong Shaojun . Chinese Journal of Analytical Chemistry 1996 24 4 382 ~ 386
9  Wang Shouguo Hao Hong Cui Xiujun Gong Jian Qu Lunyu . Acta Chimica Sinica .2001
59 8 1163~ 1164
10 Wang F C Yang R GongJ Sui CH Luo Y Q Qu L Y.Eur Polym J 2006 42 9 2108 ~2113
11 GaoY Yao S GongJ Qu L Y.Macromol Rapid Commun 2007 28 3 286 ~ 291
12 LiRJ HuZ A Li H L. Mater Sci Eng 2004 A368 145 ~ 148
13 Zhang Jin Tang Ying Luo Qian Jian Min Hu Changwen . Chinese Journal of Inorganic Chemistry
2004 20 8 935~940
14 Hasik M Pron A Pozniczek J Bielanski A Piwowarska 7Z Kruczala K Dziembaj R.J Chem Soc 1994 90 14 2009 ~ 2013



434 2008

15 Zhang Lu Yao Suwei Zhang Weiguo Wang Hongzhi . Journal of Functional Materials 2005 11
36 1765 ~ 1767
16  Bao Jianjun Cheng Xu He Qijia Zhang Aimin . Polymer Materials Sciense and Engineering
2004 20 5 121~ 124
17 Lira-Cantu M Gomez-Romero P. Chem Mater 1998 10 698 ~ 702
18  Jing Shubo Zhang Hengbin Zhu Wanchun Wang Zhenlii Wang Guojia . Journal of Jilin University
Science Edition 2003 41 4 534 ~ 537

19 Zhou Yuqing Lei Liangcai Jing Xiabin Tang Jingsong Wang Fosong Tian Zhongqun
Acta Polymerica Sinica 1992 4 438 ~443
20 Jing Xiabin Wang Lixiang Wang Xianhong Geng Yanhou Wang Fosong . Acta Polymerica Sinica
2005 5 655~ 663
21 Wang Shouguo Gong Jian Chen Yaguang Yang Guocheng . Dai Zhimin O Qu Lunyu
Journal of Fudan University Natural Science 2003 42 6 971 ~974

TEMPLATE SYNTHESIS AND POLYMERIZATION MECHANISM
OF HPA/PANI NANOWIRE ARRAYS
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Abstract By the synthetic method of chemical oxidative polymerization conducting polyaniline PANI doped with
vanadium-containing molybdicacid HPA had been prepared by template synthesis within porous anodic aluminum
oxide AAO .The porous anodic aluminum oxide membranes were immersed in the aniline monomer solution and a
vacuum was kept until no air bubble gave off in the AAO templates in this case the template channels were full of
the aniline monomer the HPA solution was dropped into aniline solution and reaction was initiated inside the
channels to form one-dimensional nanostructures PANI. The nanowires of the PANI were characterized by Fourier
transform infrared spectroscopy FT-IR  the X-ray diffraction XRD the scanning electron microscopy SEM and
the transmission electron microscopy TEM .The XRD and FT-IR spectra analysis provides evidence for the HPA/
PANI that the PANI could be effectively doped by the HPA and the HPA existed with molecular state in the
materials and the materials are of non-crystalline structure. The surface morphology of the HPA/PANI nanowire
arrays was observed by using scanning electron microscopy SEM and transmission electron microscopy TEM
The SEM and TEM information show that the PANI nanowires are about 80 nm in diameter. Furthermore the thermal
stability and the conductivity of doped PANI were also determined. The materials have three steps in the thermal
analysis losing adsorbed water process losing crystalline water of the HPA structure and continous decomposition
process of the PANI structure and HPA structure decomposition process. The conductivity of the HPA/PANI was
determined to be 16.2 S em’ . In the polymerization process the HPA mnot only acts as protonic acid but also
oxidant and dopant. The polymerization follows a radical mechanism In the first the aniline is protonated by HPA
and then HPA further oxidates aniline cationic radicals. The aniline is induced to generate the quinoid dimine
cationic radicals and bensoid cationic radicals the formation of the PANI long chain results from coupling of two
cationic radicals. The electron transfers from benzenoid ring segments to quinoid ring segments and further fabricates
the model structure of tetracyclic anamorphosis of the benzenoid-type and quinoid-type in the chain structure of the
PANI. The doping reaction undergoes in two steps formation of the quinoid dimine cationic and their coupling with
bensoid cationic radicals.
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