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Abstract : In this study, the thermal degradation process has been investigated at
various reaction temperature(350~400C) and times(30~120 min) in order to recycle
waste plastic films as solid state wax. Waste plastic films were easily melted by
adding a small amount of waxes. The effects of wax addition and nitrogen flow
rate on their thermal degradation properties were investigated. FT-IR, GPC and
viscometer were used to analyze properties of the solid wax including the structure,
molicular weight distribution and melt viscosity. The average molecular weight of
solid wax was decreased with increasing the reaction time, temperature and amount
of wax added. Also, the viscosity of solid wax decreased with increasing the
stirring speed at a constant reaction temperature and time, and its viscosity got
close to zero above 390T.
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Table 1. Physical Properties of L-C104N Wax

Appearance white powder
Softening Point(Ring&Ball) 118+3C
Melt Viscosity(Brookfield) 350+50cP(140C)
Average Molecular Weight 2607

Density(g/cm®) 0.95(g/cm®)
Hardness Max. 2(dmm)
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1. Nzcylinder 2. motor

3. condensor 4. furnace
iy 5. inletvaive 6. stirrer

7. flowmeter 8. ouletvalve
9. thermocouple

10. reactor(1) 11. valve
12. reactor(2)

Fig. 1. Schematic diagram of thermal degradation apparatus

Table 2. Experiment Conditions of Thermal Degradation

Parameters Values
Reaction temperature (C) 350, 370, 390
Reaction time (min) 30, 60, 90, 120
Stirring speed (rpm) 20, 40, 60
Content of wax(%) 10, 20, 30, 40, 50
N: velocity 200m¢/min
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Figure 2. Plot of molecular weight and reaction time with
a variation of content of polyethylene wax.
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Figure 3. Plot of viscosity of recycled wax and reaction time

with a variation of content of polyethylene wax.
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Figure 4. Effect of reaction temperature on the viscosity of
recycled wax.
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