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Abstract — Catalytic pyrolysis of polystyrene wastes was investigated in a fluidized-bed catalytic reactor. The feed materials
were GPPS(general purpose polystyrene) and EPSW(expanded polystyrene waste). Nitrogen and silica sand were used as a flu-
idized gas and a bed material, respectively. Powder £J.F8a0O or HZSM-5(Si/Al=30) was used as a catalyst. Effects of
pyrolysis temperature(400-58Q), gas velocity(0.3-0.6 m/s) and amount of catalys@g)eon the yields of il and styrene
monomer were determined, comparing with those in non-catalytic pyrolysis. It was found that the yields of oil as well as sty-
rene monomer in the catalytic pyrolysis reactor were higher than those in the reactor without catalyst. The aci®ityvatFe
higher than that of BaO or HZSM-5, while the BaO was more active than HZSM-5, thOgwee the best one within this
experimental conditions. The optimum amount ofG=avas 5 wt% at 450C when the gas velocity was 0.5 m/s.
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Fig. 1. Experimental apparatus.
1. Pre-heater
2. Wind box
3. Distributor
4, Main column
5. Freeboard
6. Electric heater

7. Cyclone

8. Heat exchanger
9. Condenser

10. Mist filter

11. Gas sample bag
12. Gas meter
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Table 1. Property of catalysts

Catalyst Density[g/cA) dgfpm] U {m/s] U[mi/s]
FeO, 5.12 85.62 0.033 0.6824
BaO 5.72 150 0.1136 1.3517

HZSM-5 2.6 160 0.04 0.8¢
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Table 2. Ultimate analysis and calorific value of waste expanded polystyrene

) -~ Element[wt%)]
Feed material Calorific value(cal/g)

Carbon Hydrogen Nitrogen Sulfur Oxygen

GPPS 9,700 91.60 8.07 - 0.15 0.18

EPSW 9,507 91.50 7.62 0.04 0.03 0.81
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Fig. 2. Effects of catalyst on the yield of oil in a fluidized-bed catalytic
reactor(T=450°C, Us=0.5 m/s, Feed=GPPS).
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Fig. 3. Effects of catalyst on the yield of oil in a fluidized-bed catalytic
reactor(T=450°C, Ug=0.5 m/s, Feed=EPSW).
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Fig. 4. Effects of temperature on the yield of oil and styrene monom
in a fluidized-bed catalytic reactor(Uz=0.5m/s).
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Fig. 5. Effects of gas velocity on the yield of oil and styrene monomer

in a fluidized-bed catalytic reactor(T=450°C, Feed=EPSW).
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Table 3. Comparison of thermal and catalytic pyrolysis of polystyrene foams at 45Q
Catalyst FeO, BaO SiQ/AILO, Thermal
Feed EPSW GPPS EPSW GPPS EPSW GPPS EPSW GPPS
Oil[wt%)] 95.2 93 94.9 924 92 89.7 90 88
Selectivity[%0]
SM 75.4 83 71.1 80 65.4 76 64 75
SD 12.8 8 13.7 9 8.4 5.3 4.69 4
ST 24 2.1 3.2 2.8 2.8 25 452 4.1
a-MS 541 4 7.4 4.2 4.32 3.8 5.19 5
T 114 0.87 1.3 0.8 5.6 4.2 0.96 0.8
B 0.02 0.01 0.1 0.03 0.86 0.5 0.06 0.01
EB 0.2 0.14 35 2.8 8.2 6 1.28 157

SM: styrene monomer, SD: styrene dimnoeMS: a-methyl styrene, T: toluene, B: benzene, EB: ethyl benzene
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