JFE £¢# No. 53
(2024 -2 H) p.18-23

mABZAWERBEHF T SAF Yy 7 ARLT O ADRAR

Development of Innovative Gasification Process for Used Plastics by
Using Fluidized Bed
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Abstract:

Used waste plastics flowing into ocean has become a worldwide problem. In recent years international trade in used
waste plastics has been regulated. Therefore, a large amount of used plastics should be disposed domestically. On the
other hand, used plastics with high calorific value could be used as an energy source. We have newly developed a
gasification process of used plastics using fluidized bed. In this process, used plastics were decomposed in a fluidized
bed reactor at around 600°C which was lower temperature than that used in current commercial processes. Higher
calorific value gas could be attained by a gasification reaction control at lower temperature than that used in current
commercial processes. Hydrogen enriched gas and catalysts were used as gasifying agent and fluid medium in the

reactor, respectively, to improve gasification efficiency. High calorific value gas (LHV:5 000 kcal/Nm®) could be

successfully produced from pyrolysis of used plastics by appropriate gasification temperature and catalyst.
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Fig. 2 Mechanism of gasification process of waste plastics by
thermal decomposition
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Table 1 Gas composition

Gas Flowrate | N, CoO, CO H, H,O
(NL/min) | (vol%) | (vol%) | (vol%) | (vol%) | (vol%o)
LDG 1.63 18 15 65 1 1
Steam 2.37 0 0 0 0 100
Gasifying | 7 30 | 2 | 25 | 36
agent
K2 TSRFvIDEN
Table 2 Property of plastics
. LHV
. Size C H N
Plastic (calculated) o o N
(mm) (kcal/kg) (Wt%) (Wt%) (Wt%)
Crashed |y ¢ 50| 9754 775 | 127 | ol
plastics
O Cl Fe Ash Moisture PE*!
(Wt%) (Wt%) (Wt%) (Wt%) (Wt%) (Wt%)
4.5 0.1 0.1 5.1 0.3 77
PP* pS* PVC* | PET*|Insoluble
(wt%) | (wt%) (Wt%) (Wt%) (Wt%)
16 <1 1 <1 5

%1 : Polyethylene 2 : Polypropylene 3 : Polystyrene
%4 : Polyvinyl chloride 5 : Polyethylene terephthalate
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