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Figure 1 PANI micro/ nanostructures prepared by a template method
(a) PANT nanowires™*? ; (b) PANFAu core-shell structures™®¥ ; (&) AuwPANI segmented structures'*J;
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Figure 2 PANI micro/ nanostructures prepared by using reactive templates: (a-b) octahedral Cu, 0 crystal as a

hard-template, and prepared octahedralstructured PANI®¥; (c-d) Cryptomelane-phase manganese oxide template
and PANT nanotubes'®; (ef) SEM and TEM images of PANT cubic shells'™ (g-h) brain-like nanostructured

aniline/ citric acid salt as a template, and obtained brainrlike nano-structured PANT7! .

12
[29, 39] , B_
(B-NSA) (PANI-B-NSA). , .
. . PANI-B-NSA B-NSA
, PANI-B-NSA .
B-NSA/Aniline . , « 7
« ” . . . "% (HC1.H2S04. HBF: .
H3PO0s). - " (PAM AM4. O[ naphthyl (SO3H )2] 2) 7
(MWNT-(0SOsH). . 3af . . 1
.o ” (D-CSA) /
. . BNSA (CA) SN
/ SEM 3¢ h .
. / N . .
« 2 ’ [ 74, 75] ’
, ) ' , [ 76,77 )
(—CH:2—) . . (7s)



10

19 -

(a) B-NSA

MWNT-(OSO;H),

(a) PANHB-NSA nanotubes!®; (b-d) PANFHCL PAN-H,S0,4 and PAN-H;3;PO, nanotubes'??;
(e-H) PAM AM4 O naphthyl(SO3H) 5| 25-PANT"? and MWNT-(0SO; H),-PANI nanotubes [™;

3 « » /

[¥],

; (bbd) HCL H,S04 H;PO,
2751 (eh) AFNSA  CA

Figure 3 PANI micro/ nanostrucutres prepared by a template-free method
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(a) Schematics of the nudeation and grow th for template-less self-assembly of oriented PANT nanowires,

SEM images of oriented PANT!39; (h) SEM image of aligned PANI nano-fiber array by a wet chemical process!® .
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Figure 5 Schematics of synthesis and deposition and SEM and T EM images of CNT/ PANI free-standing

film prepared by an interface polymerization method [*.
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Figure 6 (ac¢) TEM image and the magnetic hysteretic loop of Y-Fe, 03, PANFH;P0O,4/Y-Fe; 03 composites | %
(d-f) SEM image and the magnetic hysteretic loop of hydroxyliron Fe(OH), PANIB-NSA/Fe(OH) composites'*7.
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Figure 7 Superhydrophobic PANI micro/nanostructures
(a-b) Rambutan-like PANFPFOSA hollow spheres, and shape of a water droplet on the surface of
PANTI hollow spheres!®¥; (c-d) SEM and TEM images of box-like PANT micro/ nanostructures' '
(e-f) SEM and TEM images of dandelion-like PANT micro/ nanostructures' °2 .

Epstein (103 . {arTo. . )
10 ~40nm, 70 ~ 360nm
. DNA . CFs
CHFs . 175 . Zhang '
Ti/Si (AAO),
AAO . , AAO . TS
23 -
(1031 S.R- (PCA) , -
. 50 ~ 130nm- 80 ~ 220nm,
10 °Scem . D) S.R- (PCA) (Cotton) ,
(104 (D-CSA  [-CSA) .
s Wei ' (D-CSA

L’CSA) 9 ’



24 -

2011 10
s , 8 .
’ Wei L108] ’ ’
) . Song 1o )
s / . Kuramoto "
(CHS) s .
, PANI-CHS CHS . PANI-CHS s D-CSA L-CSA
. CD , CHS PANI

©
o 2001 ——D-CSAdoped PANI
X = = L-CSA doped PANI
3
S
%
§
=
200nm [ K
~n 300 400 500 600 700 800 900

Wavelength (nm)

8 D-CSA  1-CSA SEM c¢p "7
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as a dopant; (c) the corresponding CD spectra of the helical PANT nanofibers 7.
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Figure 9 (a) SEM image of PANT-H;PO, nanotubes synthesized by a template-free method; (b) temperature
dependence of conductivity for PANT nanotubes doped with different inorganic acids!®'; (¢) SEM image

of a single PANI-CSA nanotube attached on Pt microelectrodes; (d) temperature dependence of resistance
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Self-asseblied Polyaniline Micro/ nanostructures and Their Applications

ZHU Ying', WAN Mei-xiang” . JIANG Lei"?"
(1 Schoolof Chemistry and Environment, Beijing University of Aeronautics and Astronautics, Beijing 100191;
2 Center of Molecular Sciences, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080 China)

Abstract: M icro/ nanostructures of conducting polymers not only have the metallic conductivity, and
reversible chemical and electrochemical properties and physical properties upon a novel doping/de-
doping process, while processing qualities of conventional polymers, but they also have characteristics of
nano-materials in general that lead to a large variety of applications especially in light-emitting and
electronic devices, chemical sensors, separation membranes, and antistatic coatings. Micro/nano-
structured polyaniline (PANI) has attracted a great deal of interest in recent years because of its low
cost, ease of preparation, unique chemical and physical properties controlled by the oxidation and
protonation state and excellent environmental stability. Therefore, the controlled synthesis,
multifunctional properties created by a cooperation effect and applications of PANI micro/
nanostructures has become one of the hot topics in the area of nano-materials. In the review, the latest
advances of synthesis, properties, and applications of the PANI micro/nanostucutures and related
materials are presented based of our research achievements of polyaniline micro/nanostructures self-
assembled by a template-free method.

Key words: Polyaniline; Micro/nanostructures;  Template;  Templatefree;  Cooperation

effect; Multifunction



