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Abstract— Liquid-phase cracking of polyethylene(PE) wax was studied over H-beta zeolite catalysts with various Si/Al
ratio(13-120) and impregnated with phosphorus or cerium. The yield and carbon number distribution of liquid products,
and the deactivation rate over various catalysts were depended on the amount and the location site of acid sites. H-beta
catalyst(Si/Al=28) showed the highest yield of liquid product due to its high cracking activity and the slow deactivation
rate. The cracking rate increased with increasing the reaction temperature or the loading amount of catalyst, while liquid
product showed wide distribution in carbon number. The cracking proceeded mainly in the pore over cerium-modified catalyst
which acid sites on the external surface were masked, resulted in the narrow distribution in carbon number of liquid product.
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Fig. 1. Schematic diagram of reaction apparatus.
1. N, cylinder 5. Flask
2. Flowmeter 6. Liquid product collector
3. Thermocouple 7. Condenser
4. Temperature controller 8. Gas meter
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Fig. 2. Profiles of PE wax liquefaction over H-beta(13) at 300 °C.
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Fig. 3. Composition of liquid product at PE wax liquefaction over
H-beta(13) catalyst according to the raction time at 300 °C.
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Table 1. Composition of gas products from PE wax over H-beta(13) catalyst at 300 °C

Time Composition(%)

(min) H, CH, CH, CH, GCH, GH, CH, CHg CHy, G Ce.
0-17 0.002 0.035 0.034 0.2 5.7 53 1.1 124 489 14.0 123

18-30 0.004 0.022 0.018 0.3 4.7 85 1.7 19.8 44.6 12.2 8.2

31-55 0.008 0.033 0.021 0.2 3.1 8.6 1.1 21.3 39.0 14.3 11.5
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Fig. 4. Liquefaction of PE wax over H-beta(13) catalyst at various
temperatures.
Yield (A) and composition (B) of liquid product.
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Fig. 5. Liquefaction of PE wax over H-beta(13) catalyst with vari-
ous amounts of catalyst at 280 °C.
Yield (A) and composition (B) of liquid product.
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Fig. 6. Liquefaction of PE wax over H-beta catalyst with various Si/
Al mole ratio at 300 °C.
Yield (A) and composition (B) of liquid product.
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Table 2. Bromine number of liquid product from PE wax over H-

beta catalysts

Catalyst Temperature(°C) Bromine number
H-beta(13) 280 115

300 110

325 86
H-beta(28) 300 95
H-beta(48) 300 127
H-beta(120) 300 138

Loading amount of catalyst: 0.2 g/10 g PE wax.
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Fig. 7. Ammonia TPD profiles from modified H-beta(13) catalysts.
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Fig. 9. Liquefaction of PE wax over cerium-modified H-beta(13) cat-
alyst with various amounts of catalyst at 300 °C.
Yield (A) and composition (B) of liquid product.
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