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Abstract

A polypropylene fraction collected from the stream of post-consumer plastics was pyrolyzed. The aim of this study is to
observe the dependence of yield of BTEX-aromatics normally used as solvent on the reaction temperature. To reach the goal,
three experiments were carried out at different temperature between 650 and 700°C, using a fluidized bed reactor that shows an
excellent heat transfer. In the experiments, product gases were used as a fluidizing medium to maximize the amount of BTEX-
aromatics at fixed flow rate and feed rate during the pyrolysis. Oil, gas and char were obtained as product fractions. Product
gases were analyzed with GCs(TCD, FID) and with a GC-MS system for qualitative analysis. For an accurate analysis of product
oil, the product oil was distilled under vacuum, and separated the distillation residues from oil fractions that were actually ana-
lyzed with a GC-MS system. As the reaction temperature went higher, the content of BTEX-aromatics increased. The maximal
yield of BTEX-aromatics was obtained at 695°C with a value of about 30%. The main compounds of product gas were CH,,
C;Hy, CHg C3Hg, C4H, and the product gas had an higher heating value about 45MJ/kg. It could be used as a heat source for
a pyrolysis plant or for other fuel applications.
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Table 1. Main characteristics of waste polypropylene

Proximate analysis Values(wt.%) Metal element Values(ppm)
Moisture 0.15 Al 537.6
Volatile matter 95.08 Ba 153.4
Fixed carbon 1.22 Ca 12900
Ash 3.55 Cr 14.43
Ultimate analysis Zn 1871.7
Carbon 84.41 Pb 3541
Hydrogen 13.85
Oxygen 1.74
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Fig. 1. TGA curves of waste polypropylene at 5, 10, 20°C/min.
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Fig. 2. DTG curves of waste polypropylene at 5, 10, 20°C/min.
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Fig. 3. Schematic diagram of simplified pyrolysis system.
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Table 2. Reaction conditions for pyrolysis of waste poly-

propylene
Run 1 Run 2 Run 3
Reaction temperature(°C) 654 676 695
Size of feed material(mm) | 2~4.75 2~4.75 2~4.75
Flow rate(Nm’/hr) 1.8 1.7 1.6
Feed rate(g/min) 2.6 2.7 2.7
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Fig. 4. Mass balance after pyrolysis of waste polypropylene.
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Table 3. GC-MS analysis of oil
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Compound (wt.%) Run 1 Run 2 Run 3
Benzene 4.51 8.05 7.91
Toluene 6.02 12.08 13.21
Ethyl benzene 0.82 1.37 1.98
Xylene 2.62 5.78 541
Styrene 2.01 201 5.59
(E)-1,3-Pentadiene 3.66 - -
2-Methyl-1-pentene 1.66 1.20 -
4-Methyl-1,3-pentadiene 1.53 - -
(E)-2-Methyl-1,3-pentadiene 377 - 1.26
4-Methylcyclopentene 271 - 2.52
2-Methyl-1,5-hexadiene 1.66 - -
5-Methyl-1.,4-hexadiene 2.37 - 1.67
1,2-Dimethylcyclopentadiene 1.48 2.62 0.49
1-Methyl-1,4-cyclohexadiene 1.28 1.42 4.06
(E)-4-Methyl-2-heptene 1.14 - 0.04
2,4-Dimethyl-1-heptene 3.89 - 0.99
1-Decene 1.19 1.29 0.12
Dimethyldicyclopentadiene 1.02 2.46 0.67
Cyclohexene - 1.09 1.09
4,4-Dimethylcyclopentene - 2.89 042
Indene - 1.35 2.35
2-Methyl-bicyclo[2.2.1]hept-2-ene - 2.80 -
1,3-Cyclopentadiene - - 6.26
1-Methyl-1,3-cyclopentadiene - - 547
1,5-Hexadiyne - - 7.91
3-Methylenecyclopentene - - 1.57
1,3-Cycloheptadiene 0.51 0.53 1.91
1-Ethenyl-4-methyl-Benzene - 0.37 2.47
Naphthalene 0.35 0.95 1.22
Other compounds 4991 49.21 28.31
unknown compounds 6.40 5.88 5.82

Table 4. Content of heavy metals in oil obtained at 654°C

Table 5. Elemental analysis of char obtained at 654°C

Element Values(ppm) Element Values(ppm) Element* Values(wt. %)
Al 5 Zn 0.2 Carbon 98.7
Ba 3 Pb N.D? Hydrogen 1.3
Ca 3 Cr 3 CH 6.3

 not detected

2 ash free
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Table 7. Content of metal elements in char and distillation
residue obtained at 654°C

Metal content Metal content
Metal element in char (ppm) in 'distillation
residue (ppm)

Al 30690 1003

Ba 2480 1253

Ca 15310 o

Cr 964.8 3
Zn 7924.6 9954
Pb 6338 107.9
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