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Abstract — Pore structure and acidity of acid-treated domestic natural zeolite, whose majamentrwas mordenite, were
investigated as well as their catalytic activity in the liquid-phase degradation of HDPE. Although the catalytic activity of or
ginal natural zeolite was extremely low, those of acid-treated natural zeolites were considerably high due to removal of impu-
rities and development of mesopores. However, acid treatment of a high concentration HCI such as 4.0 N caused destruction of
mesopore and elimination of acid sites on the external surface, resulting in lower activity. The acid-treated naturattzeolite w
1.0 N HCI showed the highest activity in this study. The mixed catalysts composed of the acid-treated natural zeolite and BEA
zeolite were effective to obtain high conversions of HDPE with small loadings of BHife zbat had a high activity but was
expensive.
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Fig. 1. Schematic diagram of the reaction apparatus.
1. N, cylinder 8. Cooling water

2. Needle valve 9. Circulator¢4 °C)
3. Flowmeter 10. Condenser

4. Magnetic drive 11. Buret

5. Reactor(1L) 12. Gas bag

6. Heating mantle 13. Vent

7

. Temperature controller
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Fig. 2. XRD patterns of CLI, MOR and natural zeolites.
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Table 1. Chemical compositions of acid-treated natural zeolites

Concentration of HCI solution, N

Component

0 0.5 1.0 4.0
Sio, 76.2 77.7 784 81.8
AlL,Oq 131 12.7 11.9 10.6
K,0 3.9 3.6 4.3 34
CaO 3.2 20 2.0 12
Fe,0, 2.3 22 20 16
Na,0 0.7 0.8 0.8 0.8
MgO 0.6 1.0 0.7 0.6

NZ(4.0)
NZ(1.0)
NZ(0.5)
I 1000 cps NZ(0)
L 1 1
10 20 30 40 50

20

Fig. 3. XRD patterns of acid-treated natural zeolites.
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Fig. 4. Nitrogen adsorption isotherms of acid-treated natural zealites.
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Fig. 5. Uptake curves of benzene on acid-treated natural zeolites.
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Fig. 6. TPD profiles of ammonia from acid-treated natural zeolites.
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Fig. 7. Catalytic degradation of HDPE over NZ(1.0) catalyst at 41%C.
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