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Characterization of Interface in Hybrid Composites

Chang-Sik Ha, Ki Youl Ahn, and Won-Jei Cho

ABSTRACT

In this article, the characterization of the interface of hybrid composites was discussed.
Interfacial interaction in organic/inorganic hybrid composites, especially silica-containing
hybrids can be characterized by fluorescence spectroscopy, small angle X-ray scattering
(SAXS), scanning electron microscopy (SEM), atomic force microscopy (AFM), and *Si NMR

spectroscopy measurements
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Figure 1. Emission spectra of the BPDA-PDA
and ODA PI films, which were
excited at 350 nm, 2!
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Figure 2. Wavelength of emission peak of
BPDA-PDA PAA/TEOS solution,
PAA/TEOS as-spun film, or in PI/Si
film states as a function of TEOS
content. The emission peaks of
BPDA-PDA PAA/TEOS solutions
were obtained with the excitation
Wavelength of 480 nm. *!
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Figure 3. Wavelength of emission peak of
BPDA-ODA PAA/TEOS solution,
PAA/TEOS as-spun film, or in PI/Si
film states as a function of TEOS
content. The emission peaks of
BPDA-PDA PAA/TEOS solutions
were obtained with the excitation
Wavelength of 400 nm. !
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Figure 4. (A) SAXS profiles for hybrid materials prepared from 80 wt%. 20 wt%, -hydroxy
PCL(Mn = 2000), and various acid contents: HCL:TEOS(mol:mol) = 0.05(a), 0.10(b),
0.20(c) and 0.50(d). (B) Log-log plots of the SAXS intensity versus the scattering vectors

for the same samples. |
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Figure 5. (A) SAXS profiles for hybrid materials prepared from 80 wt%. 20 wit7, -hydroxy
PCL(Mn = 2000), and various water contents: H,O:TESO = 1.0(a), 0.50(f), 0.25(e), (B) Log-
log plots of the SAXS intensity versus the scattering vectors for the same samples. *!
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AlH a b [ d e f g

HCI : TEOS (mol. ratio) 0.05 0.10 0.20 0.50 0.05 0.05 0.05
H,0 @ TEOS (mol. ratio) 1.0 1.0 1.0 1.0 0.25 0.50 2.0

¢ (nm) 9.5 59 8.3 12.5 29 3.3 83

D L6 1.6 1.8 2.0 - - 14
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Figure 6. SEM micrography of Polyimide/sili-
ca hybrid composite film with 30
wt7% TEOS loading,. 2!
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Figure 7. AFM image of the polyimide/silica
- hybride composite film with 30 wt%
TEOS loading. ™!
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Figure 8. Si NMR spectra of (a) the B1 sol
after adition of acetylacetone and (c)
the B1 xerogel dissolved in acety-
lacetone and tetrahydrofuran. *!
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