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Abstract — Organic residue and carbonized solid producing from the thermal degradation gave a influence on oil con-
version, formation of styrene and side products such as a-methyl styrene, ethyl benzene, dimer. Thus, new reaction sys-
tem using wetted-wall type reactor was proposed and examined on influence of various parameters such as reaction
temperature, feeding rate and removal velocity of formed vapor. Optimum condition were obtained from continuous
thermal degradation using wetted-wall type reactor and styrene was continuously obtained as the yield up 65%.
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Fig. 1. Supply of waste polystyrene using extruder.
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Fig. 2. Amounts of feeding material for rotation rate of screw.
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Fig. 3. Schematic of the thermal degradation of waste polystyrene.
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Fig. 4. Effect of reaction temperature on the amount of product oil.

80

*

70

60 L & L2
50

40
30

20

Styrene monomer (wt %)

380 390 400 410 420 430 440 450 460
Reaction temperature(‘C)

Fig. S. Effect of reaction temperature on styrene monomer.
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Fig. 6. Effect of feeding rate on the amount of product oil.

Table 1. Effect of feeding rate on the composition of product oil

Composition of oil Feeding rate (ke/h)

0.8 1.3 1.8
Styrene monomer (wt%) 67.7 70.3 70.7
Ethyl benzene (wt%) 0.78 0.10 0.80
o-methyl styrene (wt%) 2.62 1.52 2.83
Benzene (wt%) 0.10 0.10 0.10
Toluene (Wt%) 3.91 2.79 348
Others (wt%) 24.89 25.19 22.09
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Fig. 7. Effect of feeding rate of nitrogen gas on the quantity of prod-
uct oil.
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Table 2. Effect of feeding rate of nitrogen gas on the composition of
product oil

Composition of oil Nitrogen gas (#/min )
1 1.5 2 25 3

Styrene monomer (wt%)  56.6 62.1 70.3 65.0 63.1
Ethyl benzene (wt%) 1.1 2.0 0.1 1.7 0.7
o-methyl styrene (wt%) 32 23 1.5 2.6 2.7
Benzene (wt%) 0.1 0.2 0.1 0.2 0.1
Toluene (Wt%) 54 3.0 2.8 2.9 3.6
Others (wt%) 33.6 304 252 276 29.8
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Fig. 8. The variation of vapor temperature with feeding rate of nitro-
gen gas.
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Fig. 9. Composition of crude oil formed at the continuous operation
of degradation of waste polystyrene,
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