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A Study of Upgrading Wax Oil Obtained from Pyrolysis of Mixed Plastic
Waste with Film Type
— The Influence of Catalyst Amount and Reaction Temperature

*Kyong-Hwan Lee, Kwang-Sup Song, Ki-Yun Nam,

Key words : Upgrading(3233}), Pyrolysis wax oil(GEs] &£x0d), ZM-S5(ASTE Znf),
Experimental variable (2 &WM4), Product distribution (A&

Abstract : Upgrading of pyrolysis wax oil using HZSM-5 catalyst has been conducted in a
continuous fixed bed reactor at 450°C, lhour, LHSV 3.5/h. The catalytic degradation was studied
with a function of catalyst amount and reaction temperature. The raw pyrolysis wax oil shows
relatively high boiling point distribution ranging from around 300C to 550C, which has
considerably higher boiling point distribution than that of commercial diesel. The catalytic
degradation using HZSM-5 catalyst shows the high conversion of pyrolysis wax oil to light
hydrocarbons. The liquid product obtained shows high gasoline range fraction as around 90%
fraction and considerably high aromatic fraction in liquid product. Here, the experimental
variable such as catalyst amount and reaction temperature was influenced on the product
distribution.
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catalytic degradation.
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Table 2. Analysis results of pyrolysis wax oil
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Fig. 2 SIMDIST analyses of raw wax oil and
commercial oils.

Table 3. Effect of catalyst amount on
product distribution

2g 3g 4g bg

Liquid 64.36 54.32 52.46 50.17
Gas 35.07 44.75 46.32 47.18
Cokes 0.56 0.93 0.56 1.96
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Fig. 3 Effect of catalyst amount on GC
peaks and carbon number distributions of
product oils.
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Fig. 4 Gasoline, kerosenetdiesel and heavy
hydrocarbons range fraction of product oils as
a function of catalysts amount.
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Fig. 5 Paraffin, olefin, naphthene and
aromatic distribution of product oils as a
function of catalysts amount.
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350C 370C 400TC 450C

Liquid 71.36 64.12 54.32 49.90

3g Gas 26.94 35.10 44.75 47.81
Cokes 1.43 0.78 0.93 2.30
Liquid 58.63 54.02 50.17 47.18

5g Gas  39.41 43.97 47.87 51.04
Cokes 1.79 2.01 1.96 1.78
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Fig. 7 Effect of reaction temperature on GC
peaks and carbon number distributions of
product oils (3g).
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Fig. 8 Gasoline, kerosenetdiesel and heavy
hydrocarbons range fraction of product oils
as a function of reaction temperature (3g).
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aromatic distribution of product oils as a
function of reaction temperature (3g).
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