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Study on Recovery of Polymeric Raw Materials from WastePolystyrene in
: Motor Oil using Microwave Thermal Decomposition’
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Abstract

A novel microwave-induced pyrolysis was used for the recovery of valuable products from waste polystyrene in motor oil.
Quartz tube was introduced as microwave reactor and silicon carbide was used as the microwave absorbent. In the experiments,
different pyrolysis conditions were applied, such as time range from 30 minutes to 1 hour and microwave input power range from
180 to 250W. The distillate products from pyrolysis were analyzed with GC/MS. Styrene, 1-methyl styrene, toluene, ethyl ben-
zene were the four main products. Styrene recovery rate from polystyrene was around 50%. Temperature for the complete pyrol-
ysis using microwave was around 300°C which is much lower than that of conventional thermal pyrolysis.
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Fig. 1. Schematic drawing of the microwave-induced pyrolysis apparatus.
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Fig. 4. Styrene recovery rate at various process variables.
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Table 1. Performance of silicon carbide as microwave absorbent.

No. 1 2 3 4 5 6
Forward power (w) 275 300 325 350 375 400
Effective power (w) 158 172 187 201 215 230
Absorbency(%) 57.5 57.3 575 573 574 57.5

Table 2. Composition of distillate and amount of styrene recovered at 30 min. run.

Effective | Forward Toluene Ethyl-Benzene Styrene  |[1-Methyl Styrene|  Others Distillate Styrene
power power (wt%) (Wt%) (wt%) (wt) (Wt%) (® &
175w 275w 6.02 6.12 61.06 6.45 204 0.48 293
197w 300w 5.6 4.11 39.70 10.51 40.1 1.49 592
218w 325w 4.60 235 43.02 10.09 395 1.58 68
243w 350w 3.84 1.63 38.10 8.56 479 2.11 .80
242w 375w 4.53 1.45 40.57 8.41 45.0 222 .90

Table 3. Composition of distillate and amount of styrene recovered at 45 min. run.

Effective Forward Toluene | Ethyl-Benzene Styrene | 1-Methyl Styrene others Distillate Styrene
power power (Wt%a) (Wt%) (Wt%) (wtte) (Wit%) (® (2
177w 275w 4.78 7.18 50.15 6.10 31.8 0.93 47
191w 300w 493 2.61 33.94 9.76 48.8 1.88 64
220w 325w 327 1.59 35.60 8.58 51.0 220 78
238w 350w 3.20 1.44 31.58 7.60 56.2 2.39 75
252w 375w 3.49 241 36.26 7.47 50.4 2.38 .86

Table 4. Composition of distillate and amount of styrene recovered at 60 min. run.

Effective Toluene Ethyl-Benzene Styrene 1-Methy! Styrene others Distillate Styrene
power (wt%) (Wt%) (wt%) (wt%e) (Wt%) (® ®
180w 4.11 448 50.51 13.80 27.1 1.53 0.7
200w 4.80 2.95 39.42 11.64 41.2 1.92 0.75
220w 5.01 1.12 36.80 6.84 50.2 2.51 0.92
240w 4.75 2.41 35.57 715 50.1 2.57 0.91
250w 3.40 1.62 33.59 7.51 53.9 2.88 0.97
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