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2 Ob��5('Y</V Whatman 	mR7℄!k� 60µm ��k~X� 250nm �℄℄ PAAO �	f��DEs�Y℄ PAAO �k 45◦C � 6% ℄�uDE�T�)�W>�9D#V$�B���>}��[X)�.�℄���'���	V JSM–6360LV ,J�eW ()\ Oxford

INCA  .H) � H-800 ,�OeWq)�Hn7�℄J���=R0}"y	
3 Ob9-0SC
3.1 PAAO%�I_E� 1 � Whatman 	mR7℄ PAAO ℄sk2��V2℄"�.�	Z�iB�sk2

� 1 PAAO \Æ�-
 (a) rj1� (b) �U1
Fig.1 Morphologies of a PAAO film from Whatman Com. (a) porous layer; (b) barrier layer���.J��k℄AL�|*h�Gei�kX� 250nm�℄��!g� 60nm; �V2�G���>
��J��
�ei�~X� 130nm �℄��!g� 30nm. ZGiB PAAO y�℄J�6#� 	qS℄ .|�Pv"���
p�6eÆ��

2:3, � Al2O3 ,�F" 1 x\	
� 1 PAAO8H$iR.?

Table 1 Element analysis of the cross

section of a PAAO film

Element Weight/% Atomic/%

O K 49.52 62.32

Al K 50.48 37.68

Totals 100

3.2 LGe2BZV%_!
PAAOkuDE�T�)�W>#sk2F�℄.� 'F� 2 x\	Z� 2(a)iB�sk2kuDE�T� 20min ℄vR}� ℄ '	)�p℄I��'��D"%')�℄y'g�	vi \y�eO�Fb>4�'��P�FjJ��Z_��uqFj℄io�V��Z)�p℄I��^D" [14∼17]; ubZ_>4�'�kuE�℄DL�G�.\<$℄k�EX�o�x�	v
 PAAO kuE�T�W>℄;9�e\k���;,(�F� 2(b) x\�TkuDE�T� 30min W�mkg� 120∼150nm ℄P�.�D"	T�W>:3;9�x.=℄�'�Pmk)oA*�F� 2(c) � (d) x\���℄mk�*P�8U��	
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� 2 rj1S�(�V="\-

Fig. 2 Morphology evolutions of porous layer with different etching time

(a) 20min; (b) 30min; (c) 35min; (d) 45min

� 3 �U1S�(�V="\-

Fig. 3 Morphology evolutions of barrier layer with different etching time

(a) 20min; (b) 30min; (c) 35min; (d) 40min� 3 b�V2kuDE�T�)�W>#℄.�	Z� 3 iB��V2kuDE�T� 20min W�1kX`sk2℄e[kX8$&_�� 250nm �℄	TT� 30min Wp`
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Yrj+=3?&�����?&��� 831sk2kuDE�T� 20min xvR℄"(&n�\Mz℄�'����ID"	S:3;9T�W>��\vR`sk2kuE�T�W&qS℄ '	6TT�W>M 35minW����I�\�g.=P��'����tb1kzbAÆT� 40min #�II�;)T�6GW�V2℄kXIUN_sk2℄e[kX�g� 300nm, k℄�!C *	ZGiJ	ok PAAO ℄sk2`�V2}>S�)\F�)�_sk2��V2℄�l2Kk	G�l2S�qS_�#��Y℄l�2 [18].�_&Æ�#q PAAO J���=|��sk2F0℄J���=i�J��
4. 1��.R�℄k�ZH2�=�
2�F�'�2��>2�l�2��2�PqÆMG2	&qS℄�V2C\H2�=�"2�F�'�2�H"2�l�2��2�PqÆMG2	F�'�2�EKgXuDE℄�X�1H�l'2��)EK��X℄bPqÆMG2 [18]. OG�kT�����F�'�2DL�6q�OGTR�k��\<$.<$ MW��B � 4 (�-
��?&���-<1r\{�

Fig. 4 Schematic drawing of the possible forming

mechanism

� 5 ��?&����NdV-

Fig. 5 TEM images of nano-alumina fibers with various morphologiesl��u℄�p�%k�T�W>�pi ksk2F�g[.=��Ak℄���'���	Tk�k A � C E. B � C E. A � B EX�o�W�.=P��'����Z_<$qFj℄io5uE℄DL�Vk A � B � C Eb)F�℄�xJ.=P��'���℄mk)=f (i b AB,AC; Ci b ABA, CAC _), vT�W>;9���i NzD"℄bPmGr℄�'���ÆTk�k A � B � C E�Wo�W�.=℄Gr℄P���i *RF+dw=����	k�V2F0�Z_�[℄ PAAO �8eU�nk_Es�,|8a\PqÆ3G℄i �m="� �℄F�'�℄DLqk)e�T��g[*D"pnsk2℄0�ÆvT�W>℄;9�F℄�'�26qDL�l�2�
D"�;`sk2)�℄DL0�	_YL�Z_ PAAO <$℄Kk�)�.�℄�'��� �WD"�� 5 6�U�

35min uET�# PAAO .�℄�OeWu+�iBP����5��_)�.�℄���'���	
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4 9CuV PAAO j{℄��.J���=���
T℄uET��iJ-[P�������_)�.�℄���'���Æ>4�'�sk2��V2k���'���.=���Kk� 6M��6M~�9\Jo�Æq PAAO J���=℄	o�6sk2b�f.�'�Fj�61��.R�℄k�ZH2�=�
2�F�'�2��>2�l'2��2�PqÆMG2Æ PAAO j{℄J���=xm=℄oXDLb)�.����'���.=℄	BeO�)�.�℄���'���	Bb��sk2F0℄DL.=℄	 <W[
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Fabrication of Alumina Nano-fibers from PAAO

PAN Jin-Zhi, ZHAO Hong, CHEN Chun-Huan, LI Guo-Jun, REN Rui-Ming

(College of Materials Science and Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract: Based on PAAO′s unique cellular hexagon morphology and composition, various alu-

mina fibers (nano-belts, nano-rods, and nano-tubes) were fabricated by simply employing a dilute

acid etching method. Scanning electron microscope (SEM) incorporated with energy dispersive X-

ray spectroscope (EDS) and transmission electron microscope (TEM) were applied to characterize

these nano-fibers. It is proved that alumina nano-fibers are formed from the porous layer, while

totally different behaviors of the barrier layer and the porous layer are showed during the etching

process. The orientated etching, resulted from PAAO′s particular morphology and composition, is

believed to be the main reason that explains the formation of different alumina nano-fibers.

Key words alumina nano-fibres; anodic alumina; porous layer; barrier layer


