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Abstract — The effects of calcium type catalysts addition on the thermal decomposition of low density poly-
ethylene (LDPE) and ethylene vinyl acetate (EVA) resin have been studied in a thermal analyzer (TGA,
DSC) and a small batch reactor. The calcium type catalysts tested were calcinated dolomite, lime, and cal-
cinated oyster shell. As the results of TGA experiments, pyrolysis starting temperature for LDPE varied in
the range of 330~360°C according to heating rate, but EVA resin had the 1st pyrolysis temperature range of
300~400°C and the 2nd pyrolysis temperature range of 425~525°C. The calcinated dolomite enhanced the
pyrolysis rate in LDPE pyrolysis reaction, while the calcium type catalysts reduced the pyrolysis rate in EVA
pyrolysis reaction. In the DSC experiments, addition of calcium type catalysts reduced the melting point, but
did not affect to the heat of fusin. Calcinated dolomite reduced 20% of the heat of pyrolysis reaction. In the
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batch system experiments, the mixing of calcinated dolomite and lime enhanced the yield of fuel oil, but did

not affect to the distribution of carbon numbers.

Key words : LDPE, EVA, Pyrolysis, Fuel oil, Calcium type, Dolomite, Lime, Oyster shell, TGA, DSC
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Table 1. Chemical composition of calcium type

catalysts.
Type .

Compositio Dolomite ;lomn: Osillitﬁr
(%)

Si0, 1.54 1.02

AlLO; 0.04 043  0.26

Fe,0, 0.50 0.16

TiO,

Ca0O 31.47  53.55 50.93

MgO 20.07 1.24 1.13

K,O

Na,0 0.15

Loss of ignition 46.38 4336 47.53

2=93.000, UE=0.92 g/cm’}?} EVAFTA(LGHAF3L,
VA=12%, 49 T-8A42=29.000, F53F2A15F=113.000,
1 5=0.93 glem’y3 A B2 AHEIICE
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. TGA curves for LDPE resin at various heating
rates.
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Fig. 3. DTG curves for EVA resin at various heating
rates.
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Fig. 7. Effects of calcium type catalysts on the oil
yield of batch reactor.

Table 2. Effects of calcium type catalysts on the heat of fusion and heat of pyrolysis of LDPE.

Material (catalyst) Melting point

Heat of fusion

Pyrolysis point Heat of pyrolysis

0 (J/g) C) (/g
LDPE 95.0 68.5 371.7 632.2
LDPE (calcined dolomite) 81.0 62.7 383.0 500.6
LDPE (lime) 81.2 61.2 375.0 584.9
LDPE (calcined oyster sell) 81.8 58.5 380.0 648.6

Catalyst contents: 10%.

ofitixizet M17# 1% 2008
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Fig. 8. Effects of calcium type catalysts on the car-
bon number of fuel oil obtained from batch reactor.
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