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ABSTRACT

Post-consumer dairy HIPS bottles were gathered and recycled by the following processes; crushing into flakes, chemical treat-
ment for the purpose of elimination aluminium caps, washing, and separation from other plastics, such as PP, PE, plasticized
PVC. These HIPS flakes were extruded into the chips using a single screw extruder. Recyclate HIPS chips were mixed with fly
ash as an additive in the range of 5-50 wt%, which were formed from coal power plant. Recyclate HIPS chips mixed with fly
ash were molded to investigate thermal and mechanical properties. Their samples, thermal and mechanical properties were mea-
sured via DSC, TGA, UTM, and impact strength analysis. The probable mechanical properties exhibited the range of 5~30%
fly ash contents for their applications.
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Scheme 1. Flow chart of the sample preparation for the
various instrumental analyses.
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2.2. Differential Scanning Calorimetry(DSC) 24
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3.1.1. Differential scanning calorimeter(DSC)
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Fig. 1. DSC thermograms of high impact polystyrenes virgin
and recycled PS: solid line; virgin, dotted line;
recycled PS.
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Fig. 2. DSC thermograms of recycled PS and recycled PS
filled with fly ash: a; recycled PS, b; 5, c; 10, d; 20,
e; 30, f; 50 wt.% fly ash.
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Table 1. T,'s of the recycled PS and recycled PS mixed with

fly ash
wt.% of flyash Ty onset point (°C) Tg mid point °C)

0 86.96 90.11

5 86.97 91.34

10 89.48 93.6

20 88.81 94,24

30 90.20 95.04

50 90.42 96.06

29 Yehigith. WA A4 PS 10001 tF T,
90.11°Ce| e, qeks|e] Fge] Sl e} T2t
S7HHE Ro|i gt XFEHoE feldolere &
FF ol 2 7L FAST U2S o1l Table 1 ol
Al & 4 ok

3.1.2. Thermogravimetric analyzer(TGA)
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Fig. 3. TGA thermograms of the virgin and recycled HIPS;
solid line: virgin PS, dashed line: recycled PS.
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Fig. 4. TGA thermograms of the recycled HIPS and those
filled fly ash; (a) recycled PS, (b) 5, (c) 10, (d) 20, (e)
30, and (f) 50 wt.% samples included fly ash.
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Fig. 5. Stress-Strain curves for the recycled PS and their
derivatives included with fly ash.
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sitions: @; measured value, dotted line; expected
values by rule of mixture.
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Fig. 7. Modulus changes of recycled HIPS and their com-
posites: @; measured values, dotted line; expected
values by rule of mixture.
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Fig. 10. Flexural strength variation with the fly ash compo-
sitions : @; measured values, dotted line; expected
values by rule of mixture.
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