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Hydrother mal Synthesis o 2D Ordered Macroporciis ZnO Films
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Abgract The ZnO films with 2D ordered macroporous gructure were successully fabricated through hydrothermal
crygd growth of ZnO on the ZnO subdrate covered with a norolayer of polysyrene (PS) gheres as porous sructure
tenplate. The precursor solution of ZnO hydrothermd crysta growth were prepared by equinolar olution of Zn (NGs) , -
6H,0 and hexamethylengtetramine (HMT) . The corfinement dfect of the PS gheres tenplae on the growth of ZnO
nanorods and d < the irfluence of dium citrate on the ZnO crydd growth had been gudied. The film suface momphology
and the preferentiad growth of ZnO cryga were invedigated by scanning dectron microsoopy (SBEM) and X-ray diffraction
(XRD) , regectivdly. Al , the photoluminescence gectra of ZnO films had been measured, and the corregponding
mechani sm was d scussed.
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Fig.1 (a) SEM image o ZnO raunorois vith PS spheres assiged { PS spheresare not removed yet) ; (b) SEM image of ZnO nanorods
with PS spheresassiged ( F'5 spheres have been removed) , the inset shows the corresponding enlarged local fidd

200 ,C ,
Vo> > Veoans> > Veomos > Veaus >
Veii» ™ Zn0 (0001) Vi ,(000
1) o, Viye)
[25 27]
, PS
0
, ZnO
30mL , 1. 5mg 2 ZnO
) 60 , 24h , Zno
2 ig @) , SEM
7n0 Fig. 2 SEM image of ZnO inver<e opal fabricated
via hydrother mal method with the addition o sodium
! AL citrate, the inset shows the corresponding
. ; ,Zn0O enlarged local fidd
( 2 SBv )
Zn0 : )
zn"" (0001) ., (oo01) " OH :
<0001 > , , (0001)
20 , PS , PS
: , PS 20 ; :
: , <0001 > : :
, , PS 2
0 , 0
) 0

2 © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



- 590 - 2007 8 http :/Mmmw. hxtb. org
3 Vig @) 0 XRD 0 ,ZnO
( 3@@), ; ,ZnO
( 500nm ) ,XRD ( 3(b)), Zn0 (JCPDS Card
No. : 36-1451) : : 20
XRD ., 3(b) (002) :
<0001 > , Zn0
0 <0001 > ) )
, <0001 > , <0001 >
<0001 > , <0001 > )
(002)
(002)
Zn0
( 4, 325nm
(3. 81eV) 3 z
, 382nm (3. 25eV) g
442nm (2. 81eV)
101)
567. 2nm(2. 19¢V) (100) i . (103)
. Z0 60meV M v | b,
(26n_ev) , 'W a
382nm (3. 25eV) 20 40 60 80 100
Zr0 20/C)
(3.37¢v) , 3 (a) - Zn0 XRD;
, [28,29] (b) Zn0 XRD
442nm Fig. 3 (a) XRD pattern o ZnO filmsfabricated via
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Fig. 5 (a) SEM image o ZnO nanorodsfahricated via nydrother mal method without ZnO seeds layer ;
(b) SEM image of ZnO nanorods fabricated via hydrother mal method with ZnO seeds layer ( margin o the seeds layer) ,
the inset shows the corresponding enlarged local field
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