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Abstract : The thermal decomposition characteristic of waste PVC wires has been studied by
using TGA and fixed-bed reactor. The experimental conditions of decomposition temperatures,
air flow rates and weight ratio of CaO/PVC were considered in this work. To verify the
effectiveness of CaO addition to remove HCl and toxic gases generated from thermal
decomposition of PVC wire, the gaseous products obtained from the thermal decomposition of
PVC were analyzed by GC/MS(Gas Chromatograph and Mass Spectrometry). To investigate the
effect of CaO in thermal decomposition of PVC, liquid products were also analyzed by GC/MS.
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And the effect of decomposition temperature, air flow rate and CaO/ PVC weight ratio on the
yield of liquid, gas and residue fraction have been also studied. From this work, it was found
that the removal amount of HCI generated from thermal decomposition of PVC increased with

increase of CaO addition.

Keywords - CaO, PVC, Wire, Thermal decomposition.
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Table 1. Proximate Analysis of Waste PVC Wire
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Ttems Weight fraction(%)
Red wire Blue wire Black wire
Initial moisture 0.58 1.39 1.00
Volatile matter 80.15 75.90 81.23
Fixed carbon 7.24 4.24 5.73
Ash 12.03 18.47 12.04
Table 2. Elemental Analysis of Waste PVC Wire
Elements Weight fraction(%)
Red wire Blue wire Black wire
C 40.85 38.65 40.90
N 9.34 4.62 5.02
H 5.61 3.70 3.70
Cl 44.00 53.03 50.38
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Fig. 1. Schematic diagram of experimental
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Fig. 2. TG curves of waste PVC wire at

various  heating rates in  air

atmosphere.
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Fig. 3. Effect of decomposition temperature
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Table 4. Quantitative Analysis for Gaseous Products with Various Temperatures at Air Flow
Rate of 100 m¢/min

360 C 500 C 700 C
Materials CaO/PVC | CaO/PVC | CaO/PVC | CaO/PVC | CaO/PVC | CaO/PVC

=0.0 =1.0 =0.0 =1.0 =0.0 =1.0
Hydrogen cyanide - - 3.7 - - -
Ethane - 3.2 4.0 18.0 79 9.8
Ethene 0.7 3.3 - 79 59 -
Acetylene - - - - - 16.2
Ethanamine 4.3 6.1 8.3 49 7.7 7.2
Propane - - 2.3 75 8.0 1.3
Propene - - 2.3 14.4 16.3 16.6
2-hydroxy propane nitrile 1.9 6.6 0.2 0.3 - -
2-nitropropane - 7.8 - - - -
Butene - - - - 1.2 3.0
Butyne - - - - 1.2 0.6
2-hycroxy-2-methy -[ropeneitrle - 4.9 0.3 - 0.4 -
Carbon dioxide 13.1 50.0 13.1 36.0 19.1 41.7
HCI 64.2 - 60.8 - 30.4 -
Others 158 18.1 5.0 11.0 1.9 3.6

Table 5. Quantitative Analysis for Gaseous Products with Various air Flow Rates at
Temperature of 700 C

50 ml/min 100 m¢/min 200 m¢/min
Materials CaO/PVC | CaO/PVC | CaO/PVC | CaO/PVC | CaO/PVC | CaO/PVC
=0.0 =1.0 =0.0 =1.0 =0.0 =1.0
Hydrogen cyanide - - - - 6.9 -
Ethane 6.3 94 79 9.8 - 11.1
Ethene 6.2 12.1 5.9 - - 12.4
Acetylene 0.2 - - 16.2 9.2 -
Ethanamine 9.3 9.2 7.7 7.2 6.3 9.7
Propane 4.3 34 8.0 1.3 6.1 25
Propene 9.2 15.4 16.3 16.6 13.1 11.6
Butene 3.7 13.7 1.2 3.0 1.9 -
Butyne 1.5 3.0 1.2 0.6 0.4 0.3
2ydoxy2-nethy propenentrle - 1.8 0.4 - - -
Carbon dioxide 75 16.8 19.1 41.7 175 46.8
HCI1 30.1 - 30.4 - 32.2 -
Others 21.7 15.2 1.9 3.6 6.4 5.6
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