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Abstract : Though the usage of vinyls and plastics produced from fossil fuels has been increasing in the world, the eco-friendly
domestic disposal or recycling of waste vinyls has to be executed because the migration or importation of waste vinyls or waste
plastics are globally prohibited. Even though the eco-friendly domestic disposal or recycling of waste vinyls and waste plastics
should be developed, promising eco-friendly recycling methods are few because there are extraneous substances in waste vinyls
and waste plastics. Also, conventional incineration and landfill methods result in secondary contamination and then increase
disposal costs. Therefore, the selective elimination of extraneous substances or other materials included in waste vinyls and waste
plastics could make valuable recycling or reuse possible. In particular, the novel hybrid process in which crushing and screening
are simultaneously conducted in a rotary kiln type reactor can domestically maximize the material recycling or reuse. In this
study, the feasibility study for a crushing/screening hybrid process developed in Korea was performed and evaluated in case of
thermal recycling (TR) and material recycling (MR). The effect of various subsidies on economic efficiency was especially
evaluated by means of domestic recycling plans. The incentive revenues from waste vinyl recycling and the incineration share of
waste vinyls affected the net present values and internal rate of returns of the hybrid process.
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Figure 1. Conceptual design of crushing/screening hybrid pretreatment
facility.
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Figure 2. Mass balance of waste vinyl.
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Table 1. Basic recovery selection subsidy
. Unit price
Recycling method (won ton)
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Table 2. Incentives based on composite material recovery sorting
grade

Unit price
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Figure 3. Effect of the treatment incentives of waste vinyl on IRR.
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Figure 4. Effect of the treatment incentives of waste vinyl on NPV.
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Figure 5. Effect of selection ratios of the hybrid process on NPV.
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Table 3. Proximate Analysis and Ultimate analysis result of waste vinyl

Result
Analysis Vinyl Vinyl Extraneous Unit
before process after process substances
) Low calorific power 7490 9090 2320 kecal kg!
P;gzl‘;“sj‘;e Moisture 15.0 43 23.6 wt%
Ash 4.8 2.6 19.5 wt.%
N 0.63 0.53 0.93 mg kg
C 70.25 70.53 35.17 mg kg
Ultimate H 11.60 11.69 478 mg kg
analysis (6] 12.32 14.50 39.05 mg kg
S 0.04 0.01 0.06 mg kg
Cl 0.36 0.14 0.51 mg kg
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