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Abstract — The characteristics of poly(vinyl chloride)(PVC) pyrolysis has been studied by using thermogravimetry(TG), gas

chromatograph-mass spectrometry(GC-MS) and fourier transform infrared spectroscope(FT-IR) under various heating rates and
residence times. The yield of pyrolytic oil and the content of heavy oil increases as the heating rate decreases. As the heatin
rate increases, an increasing tendency of the yield of BTX and low molecular weight materials is observed. The recavered oil pr
ducts are mainly composed of BTX, indane, indene, naphthalene and anthracene. As the residence time increases, the yield of oil
increases because gas phase products such as ethylene and butadiene are combined by the Diels-Alder reaction.
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Table 1. Proximate analysis of PVC sample

Item Weight fraction(%)

Initial moisture 0.8

\olatile matter 93.7

Fixed carbon 6.3

Ash 0.0
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Fig. 1. Schematic diagram of pyrolysis apparatus.
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Fig. 2. TG and DTG curves of PVC at various heating rates.
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Table 2. Elemental analysis of PVC sample

Elements Weight fraction(%o)
Hydrogen 54
Carbon 38.6
Nitrogen 0.1
Oxygen 2.2
Chlorine* 53.7
* Remainder
Table 3. Analysis conditions of GC-MS
Item Condition
Column 25 mx<0.25um, BP1 capillary column
Column material 100% dimetyl polysiloxane
Carrier gas He
Column temperature BC to 250°C at 10°C/min
Interface temperature 2%
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Fig. 3. The effect of heating rates upon the product distribution from
pyrolysis of PVC[Residence time: 11 sec].
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Fig. 4. The effect of residence time upon the product distribution from
pyrolysis of PVC.
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Fig. 5. GC-MS spectrum of pyrolytic oil at 10°C/min[Residence time :

11 sec].

A: Benzene B: Toluene

C: Ethyl benzene D: p-Xylene

E: Stylene F: m-Xylene

G: 0-Xylene H: Methyl ethyl benzene
I: Indane J: Indene

K: Butyl benzene

M: Naphthalene

O: Biphenyl

Q: Diphenyl methane
S: Ethenyl naphthalene
U: Methyl biphenyl

W: Phenanthrene

L: Methyl propyl benzene
N: Methyl naphthalene
P: Ethyl naphthalene
R: Dimethyl naphthalene
T: Fluorene
V: Methyl fluorene
X: Anthracene
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Table 4. Quantitative analysis of pyrolytic oil at various heating rates
[Residence time: 11 sec]

Material 10°C/min 40°C/min 70°C/min 100°C/min
Lightoil BTX 7.4 10.1 10.0 10.7
Alkane benzene 134 11.7 7.7 6.7
Alkene benzene 53 8.9 9.8 11.6
Indane 3.9 4.7 31 2.4
Indene 15 35 7.2 9.1
Subtotal 315 38.9 37.8 405
Heavy oil Naphtalene 22.2 25.6 28.0 35.1
Biphenyl 7.5 5.6 6.8 53
Others 38.8 29.9 274 19.1
Subtotal 68.5 61.1 62.2 59.5
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Table 5. Quantitative analysis of pyrolytic oil at various residence time

) 10°C/min 100°C/min
Material
11 sec 27sec  1lsec 27 sec
Light oil BTX 7.4 8.2 10.6 13.5
Alkane benzene 13.4 13.4 6.7 9.0
Alkene benzene 53 5.4 11.6 11.7
Indane 3.9 4.1 25 3.8
Indene 1.5 1.3 9.1 5.2
Subtotal 315 32.4 40.5 43.2
Heavy ol Naphtalene 22.2 21.0 35.1 29.4
Biphenyl 7.5 6.7 53 5.7
Other aromatics 38.8 39.9 19.1 21.7
Subtotal 68.5 67.6 59.5 56.8
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Table 6. Quantitative analysis of BTX product at various residence time

) 10°C/min 100°C/min
Material
11 sec 27 sec 11 sec 27 sec

Benzene 0.3 0.3 0.9 2.2
Toluene 2.8 3.3 4.1 55
p-Xylene 11 12 16 13
m-Xylene 10 0.8 12 0.9
0-Xylene 2.2 2.6 2.8 3.6
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Fig. 6. FT-IR spectrum of pyrolytic oil at various heating rates.
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