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Abstract

This special project was studied the of production biodegradable foam from high impact
polystyrene waste and tapioca starch by physical foaming method in which supercritical carbon
dioxide is directly dissolved into polymers matrix. This microcellular foam used in fermentation
industry which increases quality of product.

In this experiment, the ratio of blending between high impact polystyrene waste and tapioca
starch were varied 100/0 90/10 80/20 70/30 60/40 and 50/50, 5% by weight of tapioca diethylene
glycol (DEG), was mixed in the blends. The biodegradable plastic was compound by Brabender
which the optimum condition temperature starch 185 degree celcious and the rotor speed was 40 rpm.
The biodegradable plastic sheet was produced by hot compression machine at temperature at 180
degree celcious for 2 minutes. repress 5 times and cooled down at 5 degree celcious for 1 minute.
After that the microcellular foam was produced by foam forming machine at pressure 2000 and 3000
psi, the temperature 70 degree celcious for 1 hour. The foam morphology was performed by scanning
electron microscope.

From the experiment found that suitable condition to produce biodegradable microcellular
foam was high impact polystyrene was and tapioca starch ratio equal 50:50 using 5% DEG at
temperature 70 degree celcious and pressure 3000 psi for 1 hour. The microcellular foam density was
0.886 g/cmz, while the average cell diameter was about 7.8 [llm

Keywords: Microcellular Foam, High Impact Polystyrene Waste, Tapioca Starch
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M1319% 2.2 paRsauiAFnauaz @uiANIINIEAWYB high impact polystyrene

(HIPS) %A

A1)
HIPS Stabilizer
Properties HIPS Normal HIPS UV
Fire retardant
Density (g/cm’) 1.08 1.10 1.13
Surface hardness RM30 RM30 RM30
Tensile strength (MPa) 42 40 28
Flexural modulus (GPa) 2.1 2.1 2
Notched izod (kJ/m”) 0.1 0.08 0.06
Linear expansion (/°C x 10°”) 7 7 12
Elongation at break (% 1.5 5 25
Strain at yield (%) 1.8 1 0.9
Max. operating temperature (°C) 50 50 50
Water absorption (%) 0.2 0.2 0.3
Oxygen index (%) 18 18 28
Volume resistivity (log ohm.cm) 16 15 15
Dielectric strength (MV/m) 15 15 15
Dissipation factor 1kHz 0.0006 0.0006 0.0006
Dielectric constant 1kHz 2.8 2.8 2.8
HDT @ 0.45 MPa (°C) 85 85 95
HDT @ 1.80 MPa (°C) 75 75 85
Material. drying hrs @ (°C) 2@70 2@70 3@70
Melting temperature range (°C) 210-270 210-270 210-250
Mould shrinkage (%) 0.5 0.5 0.5
Mould temperature range (°C) 20-50 20-50 20-50
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wazuflefudnlendefinnudu 2000 psi f#ons1dan 100:0,90: 10,80 : 20
,70: 30,60 : 40 ,50 : 50
sns e 100:0 90:10 80:20 7030 60 : 40 50:50
ANUMULY 1.036 1.086 1.116 1.145 1.186 1.193
neu vl 1.036 1.086 1.116 1.145 1.186 1.193
1.035 1.086 1.116 1.146 1.186 1.193
Mean 1.035667 1.086 1.116 1.145333 1.186 1.193
SD 0.000577 0 0 0.000577 0 0
AWAUWUY 0.388 0.533 0.693 0.724 0.744 0.914
naalnu 0.476 0.598 0.679 0.763 0.881 0.926
0.494 0.464 0.625 0.769 0.769 0.977
Mean 0452667 0.531667 0.665667 0.752 0.798 0.939
SD 0.056722 0.06701 0.035907 | 0024434 | 0.072959 | 0.033451
MR N2 wERs AT LDsHARS It i AR Ae haneaa ity
nazusleiudlsenasiinusu 3000 psi #8A3189 100 - 0,90 : 10,80 : 20
,70: 30,60 : 40 ,50: 50
Snsdau 100:0 90:10 80:20 70:30 60:40 50:50
AU 1.036 1.086 1.116 1.145 1.186 1.193
o Ty 1.036 1.086 1.116 1.145 1.186 1.193
1.035 1.086 1.116 1.146 1.186 1.193
Mean 1.035667 1.086 1.116 1.145333 1.186 1.193
SD 0.000577 0 0 0.000577 0 0
ATMHUNUY 0.413 0.455 0.650 0.656 0.649 0.902
nadldu 0.43 0.556 0.644 0.657 0.710 0.864
0.423 0.513 0.613 0.644 0.684 0.891
Mean 0.422 0.508 0.635667 | 0.658667 0.681 0.885667
SD 0.008544 0.050685 0.019858 | 0016166 | 0.03061 0.019553
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1000 | 90:10 80:20 7030 | 60:40 | 50:50

adait 2.2 214 13.6 13.7 119 1.0

ataiiz 23.0 217 179 14.0 129 10.8

2000psi | p¥eits 23.1 211 165 137 119 104
AmAY 22.8 21.4 16.0 13.8 12.2 10.7

SD 0.5 03 22 0.2 0.6 03

adaitl 18.6 142 127 9.9 11.0 9.2

atsii2 20.6 1538 118 9.9 11.0 82

3000psi | a3 216 188 13.9 10.9 11.0 6.1

AmaY 203 163 12.8 102 1.0 7.8

SD 15 23 1.1 0.6 0.0 1.6






