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Abstract >> Pyrolysis oil (C5-C20) produced using plastic non-oxidative pyrolysis
technology produces naphtha oil (C5-C10) through a separation process, and
naphtha oil produces hydrogen through a reforming reaction to secure economic
efficiency and social and environmental benefits. In this study, waste plastic py-

rolysis oil was subjected to a steam reforming reaction on a commercialized cat-
alyst of 46-3Q And it was found that the 46-3Q catalyst reformed the pyrolysis oil
to produce hydrogen. Therefore, an experiment was performed to increase hy-
drogen yield and minimize the byproduct of ethylene. The reaction experiment
was performed using actual waste plastic oil (C8-C11) with temperature,
steam/carbon ratio (S/C) ratio, and space velocity as variables. We studied re-
action conditions that can maximize hydrogen yield and minimize ethylene
byproducts.
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Fig. 1. Schematic diagram of the pyrolysis oil reforming reactor
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Table 1. Concentration of pyrolysis oil from waste plastic

Compound 1\?2:;:111? Concentration (%)
1-OCTENE C10H20 23.56
CYCLOPROPANE C10H20 7.71
2-HEXENE C9H18 6.10
2-PENTANONE C10H1803 5.72
BENZENE C8H10 5.81
ETHYLBENZENE C8H10 4.41
1-NONENE C9H18 6.88
NONANE C9H20 5.23
1-DECENE C10H20 5.11
DECENE C10H22 3.75
1-UNDECENE Cl11H22 2.53
3-UNDECANE Cl11H24 1.97
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Table 4. Composition of the catalyst in SPOT 4

Item Reaction condition Catalyst (¢} Al Ni K Mg | Ca
Temperature (C) 800, 850, 880 WT % 31.36 | 1520 10.52 | 3.17 | 21.58 | 18.17
Pressure (atm) 1
GHSYV (/hr) 5,000-10,000
Steam/carbon ratio 3.0,3.5,4.0
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Fig. 2. SEM-EDS image of catalyst fresh

Table 3. Specific surface area of catalyst

Johnson-Matthey 46-3Q
Item
Fresh Spent
BET surface area (m’/g) 12.7596 6.5669
Pore volume (cm’/g) 0.01685 0.007571
Pore size (A) 52.846 46.114
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Fig. 5. XRD patterns of fresh and spent catalyst
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Fig. 6. Effect of the reaction temperature
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