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Structure Analysis of Sol-Gel Organo—Oligosiloxane Resin
using
Small Angle Neutron Scattering
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SUMMARY

Title : Structure Analysis of Sol-Gel Organo—-Oligosiloxane Resin Using Small

Angle Neutron Scattering

Nano-structure of organo-oligosiloxanes synthesized by sol-gel reaction will
be analyzed using small angle neutron scattering (SANS). Sol-gel reaction will
be optimized through relationship analysis between nano-structure and
rheological property of organo—oligosiloxane resin. Also, we will develop
improved sol-gel inorganic-organic hybrid nano materials (hybrimer) through
relationship analysis between properties of hybrimer fabricated with
organo-oligosilxane resin and nano-structure.

We synthesized sol-gel derived organo—oligosiloxane resin with various
organic fuctional groups. Then, structural analysis of organo-oligosiloxanes were
performed using SANS. We confirmed the size, size distribution, shape,
molecular weight of the oligosiloxanes and relate the result with the “Si NMR,
Raman and MALDI-TOF analysis. Based on these works, we studied the
relationship between nano-structure of organo-oligosiloxanes and properties of
the resin. And, we optimized the sol-gel reaction condition and content of the
organic functional groups depending on SANS results. Using the oligosiloxane
resin, we fabricated sol-gel organic-inorganic hybrimers and characterized their
mechanical, thermal, electrical, optical properties. We also related the properties
with nano-structure of oligosiloxane and tried to improve its characteristics. For
this, we measured radius of gyration using Guinier plotting. We confirmed form
factor and structure factor. Using curve fitting and model fitting simulations, we
analyzed size and shape of the oligosiloxanes.

It is expected to fabricate hybrimers with improved properties through
researches of relationship between nano-structure of organo—oligosiloxanes
analyzed by SANS and rheological properties of organo-oligosiloxane resin,
properties of hybrimer. Hybrimer with improved properties is expected to use
applications for display such as gate insulator, passivation layer and LED
encapsulant. In case of establishing analysis methods of hybrimers using SANS,
new analysis methods are expected to assist fabrication and analysis of other

oxide nano particle.
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Rg : radius of gyration, L : Length of thin rod structure
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Slope = -36.66
Rg =1.049 hm
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v Methacryl POSS — Cage Structure v PDMS - Long Linear Structure
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v Model Fitting by Cylinder - Polydisperse Length

cot
Scale 0.0367082
018 Radius (nm) 0.696567
- Length (nm) 2.16918
g Polydispersity of Length 0.4
ot SLD cylinder (A?) 2.07345e-06
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P(Q) : Form factor, Q : scattering vector, V : scattering volume. p : scattering
length density, bkg : background
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02 Radius (1) (nm) 1.02887
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