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Fig. 1 SEM images of polyaniline nanotubules

(a) In alumina template; (b) After alumina template removed3�d�`�A!�ud#�[�	v(.=�8�v#�^lU�0�l;^v5�y
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1484 / D 0 � \ � 21 zbtP[�'*�y!�)	�w-�d�ysT��t	*b_v#�:)&2:)�	�.�-v5�ysT��tb_y�(:)&b dv#�	�l;^v5?Gv#�_y�g;"3�d�yb�8�5Y3�),?Gdv#���t$6_3�qT*�yd�j7(7%j�H/Anv#�ql?G_3�0	T 1 
wd SEM �E0�t�Iv#�C)�d&9b �&d'rW{�3�d�`'r��� 150∼200nm#T�v#�&'7� 50nm.�J;Ll;^?G0�l
F�dR�
l�/ Bi3+ 2 HTeO+
2 Æ=��t{t;�v
)wl;^?G.D [8]:

HTeO+
2 + 3H+ + 4e− = Te(s) + 2H2O (1)

2Bi3+ + 6e− + 3Te(s) = Bi2Te3(s) (2)��yv�)X(�
3HTeO+

2 + 9H+ + 18e− + 2Bi3+ = Bi2Te3(s) + 6H2O (3)

∆Go
f = −899.09kJ/molT�ydH.�?}=
����y�`�^mz��d��y'℄?Gb_J;Lz-zJ2Ld�?G1���yE��h� CdTe dl?G-�0!~� [9].  �.D�tb(zJ��Æ=�v#�:)&(�FlId�`<=��fSLÆ=�.Æ=op�Jb5C1��FlId�`<?GJ;L	�y913{ EPMA 	4�hFf�V�d;^B		G|�f�V�d	4b+bI Bi:Te d�=%( 1.00:1.54, �#_ EPMA d:[uw1.),dU5Du�n�#7�w�U5d),27�X 5%, 
t.'b(-�dJ;L�=%�( Bi:Te=2:3, ;^v( Bi2Te3.

� 2 u"Æ�,I:K9(�
 XRD �I
Fig. 2 XRD pattern of Bi2O3 filled in polyaniline nan-

otubules

J;Ld XRD b+d 2 
w�
���J;L
6}E (15-

0863) C�	� 2θ ( 41.02◦ LI�CR��T�� {110} R��t"`J;L:)�W�;0?d {110}% 	�2% �-�
�dl;^?GJ;L�42:)���0�!~�. [8,10]. v(J;L�P'�
{110} �Gd^l$\��S}��`:L�
tJ;L�l;^�y0|=
; {110} P'�G?G_3��`<		*u{�olp2;~oi.lp
)�-�dv#� / J;L:)�51�	 

3(a) (v#��-J;L:)�d�olp0;�E 	v(v#�}T�=BB�(0nSb �zj�dJ;L��olp;?wI\Z�7	 3(b) (g;"3�0dv#��-J;L:)�_,d;~oi.lp�go�E	�hv(�=�7*\Z�g;"3��v#�2J;LW�0?dw%u	L0J;L:)�'r�( 100nm, �-dv#�7u� 50nm. v#��J;L?Gf*�-�*Wa3�8	�olp2;~oi.lp	4)��y�g;"3�0v#��-J;Ld:)�5b 	
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� 3 (a) u"Æ�,I:K9(��nko/:�D
 (b) f:!2�/
u"Æ�,I:K9(�^+
:}nh-ko�D
Fig. 3 (a) Bright-field TEM images of nanowire heterostructures, (b) Cross-sectional FESEM view of

the wire heterostructures in alumina template

4 kr�.U[d�/l;^?G�-��v#� - J;L�5:)�	�=u{y�g;"3�l;^?G-bv#�:)&��{�F(|L3��u{l;^?G��?GJ;L�C1�bv#��-dJ;L:)�	�olp2;~olp�Er!0�v#��-J;Ld%b 	 XRD 	4?w�J;LW�0?d {110} �Gd% �5i�v(g;"3��`:L�uJ;L
;^l$�d�Gq=	.'�Id|Sl?G����t	�_-�y2^lv512e�Je�T;510d:)�-b �(-��
���E - 0E�;b 1����P��	
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Peparation of Bi2Te3-polyaniline Heterostructured Nanorods by

Two-step Electrochemical Depositions

XU Xiao-Chuan, WANG Chun-Fen, YAO Qin, CHEN Li-Dong, FENG Chu-De

(State Key Laboratory of High Performance Ceramics and Superfine Microstructure, Shanghai Institute

of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: We succeeded in the fabrication of polyananiline/Bi2Te3 heterostructured nanorods

by means of two-step electrochemical depositions from aqueous solution. In the first step, polyani-

line nanotubules were electrodeposited in alumina template. In the second step, using conducting

polyaniline nanotubules as template, Bi2Te3 nanorods were electrodeposited. Characterizations of

XRD indicate that the deposited Bi2Te3 rods are highly textured in the {110} direction. Further-

more, FESEM and TEM analysis show that the Bi2Te3 nanorods are well enveloped in polyaniline

tubules in pores of alumina template. The two-step electrodeposition method provides a promising

path for fabricating organic-inorganic heterostructured nanorods.

Key words polyaniline; Bi2Te3; nano composite


