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Abstract: The hybrid composites of aliphatic polyester—silica were prepared via a sol—gel reaction and
their potential application using as a buffer coating layer in the thermoelectric device were investigated.
When aliphatic polyesters were thermally treated at a high temperature of 240 C, the polymer showed an
increases in thermal degradation temperature by 30~90 C according to the thermal treatment time.
The polyester—silica composites showed an increases in thermal degradation temperature by 30~50 C
according to the content of the added silica. Polyester—silica composite showed neither discoloration nor
change in optical properties because Knoevenagel condensation reaction was hindered by silica structure.
The thermal conductivity of the composites increased linearly according to the content of added silica.
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Scheme 1. (a) Prepolymer synthesis; (b) sol—gel process mechanism of TMOS; (c) preparation of polyester—silica hybrid composite.
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Table 1. Preparation of Polyester(PE)-Silica Composites”

Sample Prepolymer’(g) TMOS(g)  Silica‘(wt%)
PE—Silica 10 10.00 0.10 4.11
PE—Silica 20 10.00 0.20 7.32
PE—Silica 50 10.00 0.50 16.49
PE—Silica 75 10.00 0.75 18.18
PE—Silica 100 10.00 1.00 28.32

“Hydrolysis ratio (defined as the molar ratio /=Hs0/TMOS) was A=4.
10 wt% solution in DMF. “Calculated from the amount of added TMOS.
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Figure 1. Effect of thermal treatment time on thermal degra—
dation of polyester samples.

Table 2. Thermogravimetric Analysis (TGA) of Thermally Treated
Polyester Film Samples®

Heating time

Weight loss Oh 1h 2h 4h
T30 (C)° 212.24 243.39 268.87 308.74
T10%(C)¢ 273.09 289.61 297.87 335.92

“TGA: Heating rate of 10 C/min; Polymer samples: heated at 240 C for
different heating times. “Temperature at which 5% weight loss occurred.
“Temperature at which 10% weight loss occurred.
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Figure 2. TGA curves of PE—Silica hybrid composite sam—
ples (thermaly treated at 240 C for 4 h).
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Figure 3. UV—vis absorption spectra of (a) polyester film; (b)
PE—Silica 50 composite film.
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Figure 4. Photoluminescence spectra of (a) polyester film; (b)
PE—Silica 50 composite film.
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Table 3. The Density, Specific Heat, Thermal Diffusivity and Conductivity of Polyester and PE-Silica Composites”

Property Temperature Density Specific heat Thermal diffusivity Thermal conductivity
Sample (C) (g/cm®) (J/g - K) (mm?/s) (W/m - K)

Pristine film 28.700 1.310 1.437 0.048 0.090
PE-Silica 10 27.800 1.320 1.436 0.084 0.159
PE—Silica 20 27.100 1.350 1.436 0.096 0.186
PE—Silica 50 27.000 1.350 1.438 0.124 0.241
PE—Silica 75 27.100 1.330 1.439 0.133 0.255
PE—Silica 100 27.700 1.360 1.438 0.177 0.346

“All samples were thermaly treated at 240 C for 4 h.
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