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ABSTRACT : In order to reuse the waste matters, the polyester hybrid composites were
fabricated with the waste stone (WSP) and waste tire (WTC). Before mixing, the waste fillers
were treated with the silane coupling agent[ y —methacryloxy propyl trimethoxy silane(y —
MPS)] for enhancing the dispersion of the fillers and interfacial bonding with polymer matrix.
Mechanical properties and morphologies of the resulted hybrid composites were investigated
with the filler content. The hybrid composites containing surface treated fillers have high
initial thermal decomposition temperature and low weight loss compared to the untreated
one. The highest mechanical properties of composites were obtained with the y —MPS (2 wt%)
treated fillers. The porosity of composite increased with the content of organic filler, which
can be reduced by the silane surface treatment of fillers. The pore size distribution of the
composites varied with the waste filler content.

Keywords © hybrid composite, waste stone powder, waste tire powder, recycling, silane coupling agent.
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Table 1. Composition of the WSP-WTC!/Polyester
Hybrid Composites

matrix ~ filler(WSP+WTC) WTC initiator (TBPB)  silane

(polyester) (wt%) content (phr) (y -MPS)
(wi%) (wit%) treatment
o (wt%)
0
10
30 70 20 1.0 0123
30
10

“WSP : Waste stane p(m'der:
P WTC : Waste tire chip.
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Figure 1. FT-IR spectra of WSP according to

y —MPS content. (a) pure WSP, (b) WSP treated
with 1wt% y —MPS, (¢c) WSP treated with 2wt% y —
MPS, and (d) WSP treated with 3wt% y —MPS.

Table 2. TGA Results of the WSP-WTC/Folyester
Composites

initial decomposition weight loss (%)

temperature (T)

siane (wt%)

WICE%) 0 1 2 3 0 1 2 3
0 350 357 361 361 31 30 28 30
10 348 357 361 360 33 33 32 32
20 349 358 362 361 35 34 3 3H
30 348 358 362 362 40 38 36 37
40 347 360 363 361 57 39 37 38
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Figure 2. Cumulative intruded volume of WSP—
WTC/polyester composites with the pore diameter
(under 0.1zm range).

Figure 8. SEM photographs of WSP—WTC/polyester composites without silane treatment of fillers. (a) O, (b)

10, (¢) 20, (d) 30, and (e) 40 wt% of WTC content.
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Figure 4. SEM photographs of WSP—WTC/polyester composites with 2 wt% silane treatment of fillers.
(a) 0, (b) 10, () 20, (d) 30, and (e) 40 wt% of WTC content.
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Figure 5. Flexural strength of the WSP-WTC/
polyester composite with silane content.
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Figure 6. Flexural modulus of the WSP~WTC/
polyester composite with silane content.
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Figure 7. Impact strength of the WSP—-WTC/
polyester composites with silane content.
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