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Abstract — Pyrolysis of polystyrene wastes was investigated in a fluidized bed reactor. The feed materials were GPPS(gen-
eral purpose polystyrene) and EPSW/(expanded polystyrene waste). Nitrogen and silica sand were used as a fluidizing gas and a
bed material, respectively. Effects of temperature(400265@&nd gas velocity(0.3-0.6 m/s) on the yields of oil and styrene
monomer were determined. It has been found that the yields of oil and styrene monomer exhibited maximum values with
increasing pyrolysis temperature or gas velocity in the reactor. The maximum yields of oil and styrene monomer were 93 wt%
(600°C) and 65 wt%(500C), respectively in the beds of GPPS and 95 wt%f6)Gnd 60 wt%(556C), respectively in the
beds of EPSW. The pyrolysis temperature affected the composition of products for the pyrolysis of PS and the velocity of flu-
idization gas affected the determination of product yield in the fluidized bed reactor.
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Fig. 1. Experimental apparatus
1. Pre-heater 5. Freeboard
2. Wind box 6. Electric heater
3. Distributor 7. Cyclone
4. Main column 8. Heat exchanger

9. Condenser
10. Mist filter
11. Gas sample bag
12. Gas meter
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Table 1. Ultimate analysis and calorific value of waste expanded poly-
styrene

Feed material Element [wi%]

Carbon  Hydrogen Nitrogen  Sulfur  Oxygen
GPPS 91.60 8.07 - 0.15 0.18
EPSW 91.50 7.62 0.04 0.03 0.81
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Table 2. Comparison of experimental conditions for the pyrolysis of PS

Conditions Present study Shun et al.[7] Liu et al.[8]
Reactor Fluidized bed(52 mm-ID) Fluidized bed(74 mm-ID) Fluidized bed(60 mm-ID)
Temperature 400-65 550-700°C 450-700°C
Gas velocity 0.3-0.6 m/s 0.12-0.23 m/s 0.6-0.7 m/s
Bed material Silica sandf<0.3 mm) Silica sand(¢0.31 mm) Quartz sandf=0.42-0.84 mm)
Feeding Batch(20 g) Continuous(852 g/hr) Batch(10 g)
Feed material GPPSfB mm) EPSW(d=1 mm) PS(g=3 mm) Waste PS(d3><4 mm)
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Fig. 2. Oil yield from the pyrolysis of PS in a fluidized bed reactor.
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Fig. 3. Effects of temperature on the gas yield in a fluidized bed ree
tor(U 5=0.5 m/s).
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Fig. 4. Effects of temperature on the yields of oil and styrene monom
in a fluidized bed reactor(Us;=0.5 m/s).
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Fig. 5. Effects of gas velocity on the yields of oil and styrene monomer

in a fluidized bed reactor.
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Table 3. Effects of temperature on the oil composition(EPSW, §+0.5
m/s)

Product 400C

450°C 500°C 550°C 600°C  650°C

B 0.05 0.08 0.08 0.10 0.15 0.72
T 0.63 0.71 0.72 1.24 2.65 3.87
EB 0.94 0.92 1.06 1.36 2.39 2.58
SM 63.96 64.42 64.16 62.83 61.70 59.71
a-MS 5.13 4.95 4.84 4.52 4.94 5.03
SD 4.62 4.38 3.32 2.85 2.24 1.25
ST 10.89 4.33 0.96 0.92 0.90 0.82

B: benzene, T: toluene, EB: ethylbenzene, SM: styrene monarws; a-
methylstyrene, SD: styrene dimer, ST: styrene trimer
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Table 4. Effects of gas velocity on the oil composition(EPSW, Temp.=

600°C)
Product 0.3m/s 0.4 m/s 0.5m/s 0.6 m/s
B 0.51 0.75 0.15 0.10
T 2.88 3.61 2.65 2.55
EB 1.47 2.04 2.39 2.42
SM 53.93 60.90 61.70 61.50
a-MS 4.07 4.34 4.94 4.85
SD 2.95 2.32 2.24 2.31
ST 1.31 0.84 0.90 0.95

B: benzene, T: toluene, EB: ethylbenzene, SM: styrene mono#ws; a-
methylstyrene, SD: styrene dimer, ST: styrene trimer
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