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ABSTRACT

The effects of silica-alumina type catalysts addition on the thermal decomposition of ethylene vinyl
acetate (EVA) resin have been studied in a thermal analyzer (TGA, DSC) and a small batch reactor. The
silica-alumina type compounds tested were kaolinite, bentonite, perlite, activated clay and clay. As the results
of TGA experiments, pyrolysis starting temperature for EVA resin had the 1st pyrolysis temperature range
of 300~400C and the 2nd pyrolysis temperature range of 425~525C. The silica-alumina type catalysts
did not affect the pyrolysis rate in EVA pyrolysis reaction. In the DSC experiments, addition of kaolinite
and bentonite catalysts reduced the heat of fusion and heat of 2nd pyrolysis reaction. In the batch system
experiments, the mixing of silica-alumina type catalysts enhanced the yield of fuel oil, and affected to the
distribution of carbon numbers. In the silica-alumina type inorganic material used in this experiments, bentonite
was the most effective from the pyrolysis heat, yields, and the characteristics of fuel oil.

KEY WORDS : EVA(cl2d v olAlH ] E), Pyrolysis(&3l), Fuel oil($1Z), Silica-alumina type
(A7 LFrIUE), TGA(E T FEA), DSC(AAFFAEEA),
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Table 1 Chemical composition of silica-alumina type compounds

Type
Compost Kaolinite | Bentonite| Perlite Ac(t:il\; z;’ted Clay
(%)
SiO, 48.5 62.99 55.33 68.2 45.2
ALO; 315 22.13 | 2531 13.0 | 269
Fe 05 2.5 6.69 1.54 6.0 13.9
TiO, 0.1 0.13 1.3
CaO 22 2.87 1.58 0.5 0.02
MgO 0.2 0.85 0.46 1.7 0.94
K>O 0.8 1.03 9.40 0.5 0.33
Na,O 0.8 327 6.04 0.5
MnO 0.10 0.08
P,0s 0.07
Loss of ignition| 13.4 9.0 |11.33
AEE AT EVASH 2712 Zule] 452
B} 4&sHA a7 flste] Ful= 80mesh(180um)
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Table 2 Analysis conditions of G.C
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o
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Contents Condition

Injection split 10: 1, 360°C, 1 nL

Carrier gas He, constant flow 2.2 mL/min

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

Detector FID, 340C

Sample 1 % in CS;

%)
(Human & Nature Technology)ol| A
B At 2F Az E—Ei ¥ A A
AE gol HA & WstE Tk
SEW FaEA il doldde nAEA
E o} & A4 58S 38

A A daTE s
(HP 6390)7F A8 S ch AMS A2 zebron
7ZB-1(30m x 0.32mm x 0.25pm)°]™
Table 29} 2t} ¥+==2=2& RESTE
calibration mix(Cs ~ Cu)E A3

2887
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T (C)
Fig. 2 TGA curves for EVA resin at various heating rates
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Fig. 3 Effects of silica-alumina type compounds on the pyrolysis
reaction of EVA in TGA
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Fig. 4 Comparision of DSC curves for LDPE and EVA resin
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Fig. 5 Effects of silica-alumina type compounds on the heat
flow of pyrolysis reaction of EVA
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Table 3 Effects of silica-alumina type catalyst on the heat of
fusion and heat of pyrolysis of EVA

Heat of Heat of
Material | Melting HeaF of s . Ist ond . 2nd

e | fusion | pyrolysis .| pyrolysis .
(catalyst) | point(C) Ulg) | poin() pyrolysis point(C) pyrolysis

g g
EVA 70.0 336 309.9 58.1 1.0 3286
EVA
(kaoliite) 783 798 308.8 5848 434.1 297.7
EVA. 789 7.06 309.0 515 432.8 2238
(bentonite)
EV’.A 771 748 305.0 87.65 415 3019
(perlite)
EVA

69.6 219 3104 310 429.6 2919

(clay)
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Fig. 6 Effects of silica-alumina type compounds on the oil
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