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Si0,:Sm* Micro-nano Arrays Prepared by Sol-Gel and Template Process
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Abstract: Directional aligned SiO,:Sm™ nano arrays with different doping concentrations of Sm* were synthesized
in nanoporous anodic aluminum oxide template by sol-gel process. The Si0,:Sm** nano arrays were structurally
characterized by FTIR, SEM and EDS. FTIR results reveal that the samarium ion has been incorporated into the
framework of SiO, by the deformation vibration of Si-O-Sm linkages. From SEM and EDS measurements, it is
shown that nanotube arrays turn to nanoline arrays with the increasing doping concentrations of Sm*, and
corrosion and purgation techniques are also important to preserve the nano arrays. Finally, the growth mechanism

of Si0,:Sm* nano arrays through sol-gel membrane process was proposed.
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Table 1 SiO,:Sm* gel formulation

No. Vigos / mL Vowa / mL Vion / mL VHgJ / mL MgmNo,), -6H,0 /g pH value
4-a 10 35 6 8 0 3.0
4-b 10 35 6 8 0.975 8 3.0
4-c 10 35 6 8 1.951 6 3.0
4-d 10 35 6 8 3.903 2 3.0
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$546 I FEBEA 815 em™ Ab ) BB e H. 32 ¥ 4 98 1)

Transmittance (a.u.)
S

4000 3600 3200 2800 2400 2000 1600 1200 800 400
Wavenumber / cm™!
Bl 1 AR Sm*B & Si0:Sm* &M FTIR i &l
Fig.1 FTIR spectra of Si0,:Sm xerogels with different

doping concentrations of Sm*
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Fig.2 FTIR spectra of samples thermal treated at 700 C

with different doping concentrations of Sm*
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(A) Surface view; (B) Larger magnification of image A; (C) Cross-sectional view; (D) Larger magnification of image C
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Fig.3 SEM images of AAO template from Whatman Ltd
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Fig.4 SEM images of nanotubes array with 2.5mol%

doping concentrations of Sm*
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Fig.10C is the enlarged image of partial area in Fig.10B
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Fig.10 SEM images of sample without surface cleaning

ARSI i 2R A 4 mol - L' 1 NaOH Ji§ it 2 b
FECAR il 0 K P 50 S B, ok L S 56 2% 0 ok s ]
W 52w e 2= IE S, B 118 4 mol L7 (W
NaOH J& 1 2 min RS FEMIES, WK E Z0T L
T8 W B 8 90 K A5 B 90 iy 1, (R R T A D
VA U 5, K2 R S R 1R 4 AAO BEMRATE
524 L P R 0 T 12 SR JE Ik 5 min A RE A E 5
FEL 20 KA W 20 it T B RS AT 22 R o o ) 5 <

By ) o)
S 3 g
; -

11 4 mol- L' % NaOH i 11t 2 mins #F 5 SEM [
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