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Abstract — The effects of zeolite type catalysts addition on the thermal decomposition of low density polyethylene(LDPE)
and ethylene vinyl acetate(EVA) resin have been studied in a thermal analyzer(TGA, DSC) and a small batch reactor. The
zeolite type catalysts tested were natural zeolite, FCC catalyst, used FCC catalyst, and catalyst A. As the results of TGA
experiments, addition of antifogging-agent decreased the pyrolysis point to 250 °C, but addition of longevity-agent and clay
reduced the pyrolysis rate in EVA resin. Addition of the zeolite type catalysts in the LDPE resin increased the pyrolysis rate
in the order of catalyst A >used FCC catalyst > natural zeolite > LDPE resin. Addition of the zeolite type catalysts in the
EVA resin increased the pyrolysis rate in the order of used FCC catalyst > natural zeolite > catalyst A > EVA resin. In the DSC
experiments for LDPE resin, addition of zeolite type catalysts decreased the melting point and the heat of pyrolysis reaction
in the order of catalyst A > used FCC catalyst > natural zeolite> LDPE resin. In the batch system experiments, the mixing
of natural zeolite enhanced the yield of liquid fuel oil.
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Table 1. Chemical composition of zeolite type catalysts and clay
Type Natural Used

Catalyst

Composition (%) Zeolite  FCC catalyst A Clay
Sio, 68.60 34.25 42.0 452
ALO4 14.7 39.36 42.8 26.9
Fe,04 2.0 1.0 0.32 13.9
CeO;4 1.33

TiO, 1.3
CaO 1.43 0.02
MgO 1.34 0.33 0.09 0.94
K,0 2.51 0.31 0.13 0.33
Na,O 1.87 0.84

MnO 0.08
Ni 1.08

\% 0.43

C 14.19

Loss of ignition 7.28 13.7 11.33
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Fig. 1. The surface morphologies of zeolite catalysts.
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Fig. 2. Schematic diagram of experimental apparatus.
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Table 2. Analysis conditions of G.C.

Contents Condition

Injection split 10: 1,360 °C, 1 puLL

Carrier gas He, constant flow 2.2 mL/min

Oven program 40 °C to 340 °C at 5 °C/min, 340 °C for 10 min
Detector FID, 340 °C

Sample 1% in CS,
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Fig. 3. Comparision of TGA curves for LDPE and EVA resin.
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Fig. 4. Effects of additives on the pyrolysis reaction of EVA in TGA.
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Table 3. The heat of fusion and heat of pyrolysis of LDPE and LDPEs mixed with 10% catalyst

Catalyst Melting point (°C) Heat of fusion (J/g) Pyrolysis point (°C) Heat of pyrolysis (J/g)
LDPE 95.0 68.5 371.7 6322
LDPE (zeolite) 90.2 42.6 372.0 422.5
LDPE (FCC catalyst) 80.8 55.1 3673 3154
LDPE used FCC catalyst) 79.5 66.3 364.0 496.4
Catalyst A 76.8 82.9 330.5 284.5
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