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Evaluation for Gasification Recycling Processes of Waste Plastics

Masao Yukumoto, FErika Nakashima* and Yuuki Murasawa*

Abstract: Recently the process of gasification has received much attention as a major
chemical recycling process of waste plastics. This report evaluates the environmental
effects of reproduction processes for packaging plastics by stages of transportation and
recycling processes. The following four disposal processes were applied to the research:
landfill, incineration, energy recovery, and gasification. It takes into account an inventory
analysis for the functional unit of waste of 1kg/Mcal on the emissions to air (CO,, NOx,
SOx), and solid waste emission. The conclusion is that the EUP process that processed
packaging plastics that collected separately from others is the best for the environment.
As for the container packaging plastics processing, it has been understood that doing the
mixture processing becomes advantageous from single processing on the cost side.
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Figurel. EUP process Figure2. Thermoselect process

Tablel. Setting condition of garbage

. Disposed packed | Industrial Burnable Unburnable
Variety ) Blend garbage
plastic wastes garbage garbage
Throughput 135t/day 151.2t/day 300t/day 420t/day 112t/day
Calorific value 8000 kcal/t 2400 kcal/t 4920 kcal/t 2400 kcal/t 4000 kcal/t
Carbon content 70% 30% 48% 42%
Ash content 5% 15% 8% 14%
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Figure3. Transportation route map

Table2. Impact assessment by the exhaust gas

Unit COz(kg) NOx(g) SOx(g)
Power kWh 0.096 0.290 0.233
Light fuel oil L 0.800 3.100 1.600
Heavy fuel oil L 0.800 2.500 2.400
LNG (before combustion) m3 0.677 1.216 0.000
LNG (after combustion) m3 1.012 0.732 0.000
LNG (after combustion) kg 0.749 0.549 0.000
Steam kg 0.065 0.0003 0.0002
Ammonia m3 0.461 0.208 0.154
Exhaust emission kg 0.486 1.15 0.69
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Table3. Setting condition of processing

Treatment process Thermoselect EUP Incineration Landfill
Power 330 kWh/t 530 kWh/t 32 kWhit 30.7 kWh/t
Light fuel oil 0.62L/t
Heavy fuel oil 0.174 L/t 2.4 L/t
LNG 70 m3/t 0.0089 m?/t
Steam 9560 kg/t
Yield of gas 74%
Electricity generated 288MWh/day
LNG(output) 84.0t/day
Ammonia(output) 119 t/day
exhaust gas 6761 t/day
landfill disposal 58.8t/day 89.6t/day
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Scenario 1 Thermoselect process
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Scenario 4 Incineration + Power generation
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m |—|_’ m
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| Power generation |

Scenario 5 Landfill
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Figure4. Material balance of five scenarios
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N 5 R q 5 5 10 Figure6. Amount of exhaust gas in treatment process

Figure5. Amount of total exhaust gas

Table4. Solid waste

Thermoselect EUP Incineration Landfill

Solid waste t/day 0 0 585 896
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Figure7. Calculation result of cost for disposed package plastic
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