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Abstract

This study aimed to improve utilization of the Class C vinyl waste generated in rural areas based on a preliminary investigation
on the use of eco-powder, generated through pyrolysis, as a raw material for plastic. The efficiency of pre-processing treatments
in controlling ash content of the generated eco-powder and its effect on the basic properties of manufactured plastic were
evaluated. The basic properties included ash content of the compressed eco-powder at different levels of ash content, impact
strength, flexural strength, and tensile strength. The experimental results confirmed that pre-processing improved the separation
efficiency of soil particles and vinyl waste through physical impact. The eco-powder with ash content of less than or equal to
26% was found to satisfy the target performance during impact strength, flexural strength, and tensile strength evaluation. Thus,
it was confirmed that the Class C vinyl waste, having low utilization and recovery rates, could be effectively utilized as a plastic
raw material after optimum thermal treatment and physical processing using the eco-powder.
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(a) Waste vinyl(c grade)
Raw material

l . - 8 123456789
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(b) Eco-flake(2mm over)
waste vinyl using subcritical hydrothermal treatment

(¢) Eco-powder(2mm under)

Fig. 1. Before and after images of waste vinyl using subcritical hydrothermal treatment.

Table 1. Experiment plan
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Levels Test items
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* Shape change
* Particle size distribution
* Ash content by particle size
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Table 2. GR M 3089 standard value
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Specific gravity >0.95 KSM 3016
Drop impact test No Defects 7.3
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Ash content(%) >30.0 7.5
Fracture strength(MPa) >15.7 KSMISO 178
Izod impact strength(J/m?) >5,000 KSMISO 180
Thermal deformation within +2% | KS M ISO 180
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Fig. 2. Images of the ash content test equipment and process for Eco-powder.
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Fig. 3. Concept of the experimental process for analyzing the characteristics of plastic specimens based on the ash content of

Eco-powder.

_s e e~
(a) Pellet manufacturing process
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(b) Izod impact strength test specimen

(c) Tensile strength test specimen

Fig. 4. Image of the creation of test specimens for the basic properties evaluation of plastics using Eco-powder.
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Ttreatment 30min.
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Fig. 6. Change in particle shape of Eco-powder due to physical treatment.

Table 3. Changes in mineral content by particle size according to processing time

Particle size of Eco-powder(mm)
1.2-2.5 0.6-1.2 0.3-0.6 0.15-0.3 0.15 under
Raw 47.0% 43.1% 52.5% 62.5% 69.8%
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30min 30.0% 28.9% 44.7% 63.1% 78.4%
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Fig. 8. Basic properties of plastics manufactured based on the mineral content of Eco-powder.

(a) Domestic application cases of rice field (b) Mold making for prototype production
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Fig. 9. Domestic cases of rice field ridge protectors and the creation of a prototype rice field ridge protector using Eco Powder.
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