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Abstract

The treatment of waste plastic has primarily been entrusted to small companies, which has resulted in challenges in obtaining
an accurate overview of the current state of affairs and ensuring profitability. Consequently, despite the presence of recycling
technology, their practical application has proven to be challenging. In this study, as part of the waste plastic material recycling
plan, it is assumed that the PET/OPP laminated waste film is peeled off at the waste film generation site for the second use. The
recycling rate of PET/OPP delaminated waste film is assumed to be 2%, 10%, and 30% referring to the figures suggested by
“Life-cycle Post Plastic Measures” from the Korean government. In this study, a physical separation method was developed as a
recycling approach for waste PET. A result of cost-benefit analysis was conducted to evaluate the economic viability of the
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recycling process based on changes in the recycling rate. The findings indicated that a recycling rate of waste PET was 30% or
higher resulted in a cost-benefit ratio (Benefit-cost ratio, BCR) of 1.32, exceeding the threshold of BCR >1, which is considered
to meet the minimum requirement for cost-benefit balance. As the government’s allocation ratio and unit price are expected to

increase in the future, the cost-benefit ratio is expected to increase further. This case is expected to serve as a pilot initiative for

waste PET recycling and foster profit creation for businesses in similar industries.
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Fig. 1. Change trend of waste PET by year (2016~2020)
(Unit : USD/Ton).
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Table 1. IPC codes and definitions related to PET recycling

IPC Code Definition
G11B7/2535 Polyesters (e.g. PET, PETG or PEN)
B22F10/70 Recycling
B29C64/357 Recycling

Source: Kipris.or.kr
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Table 2. Code classification and classification explanation
Code Section Class Subclass Main grou Sub grou,
classification group group
G11B7/2535 G Gl1 Gl11B G11B7/00 G11B7/2523
Physics Information Information storage based on the Recording or reproduction of Polyester
storage relative motion between the information by optical means, eg.
recording medium and the recording using a thermal beam
transducer (recoording measured | accompanied by light irradiation,
values that do not require replay reproduction using a low-power
through the transducer) light beam; recording medium for
this.
B22F10/70 B B22 B22F B22F10/00 B22F10/70
Processing | Casting; powder Processing of metal powder Additive manufacturing of work Recycle
operation meltallurgy pieces or products made of metal
powder (device for B22F 12/00
recycle)
B29C64/357 B B29 B29C B29C64/00 B29C64/357
Processing | Processing of | Molding or bonding of plastics; Additive manufacturing, Polyester
operation |plastics; General | Molding of materials in the plastic I.e.manufacturing of
processing of state, not otherwise classified three-dimensional objects by
plastic state additive deposition, additive
materials agglomeration or additive
lamination
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Table 4. Waste PET related patent title

61

Patent title Patentee Year
1 Recycling System of Waste PET Kwon DY 2020
2 Chemical recycling method of waste PET Lee HY 2021
3 Compression device for regenerating waste PET film Choi JC 2020
4 A peeling device for regenerating waste PET film Yoo 1J 2015
5 Peeling device for regenerating waste PET film Choi JC 2020
6 Potted plant automatic water supply kit using waste PET bottle Jang W 2019
7 Safety mask for fire using waste ET bottle Seong HJ 2018
8 Recycling system of waste PET using washing motor load Kwon DY 2020
9 Peeling device for recycling waste PET film coated with viscous material Yoo IJ 2015
10 Waste PET bottle presser capable of remote control background rock Bae KR 2017
11 Method of making graphite using waste PET Ko SH 2020
12 Zl;ler;lillfta}l;tlirtienﬁorgleélslod of high-purity terephthaloyl chloride using waste polyethylene Kim YB 2018
3 f;[rztl})ll(l)gl ;)lg ga;l;ff;turing high-purity paraphenylenediamine using waste polyethylene Kim YB 2019
14 Method of manufacturing BHET containing waste recycling Kim ONR 2021

Apparatus for manufacturing waste polyethylene terephthalate fine particle, method for
15 manufacturing waste polyethylene terephalate and waste abrasive composite paint using the | Kang MJ 2019
same

16 Paint composition using waste polyethylene terephthalate and its manufacturing method Cho JS 2019
17 rF;aeitnhtocdomposition using PET reclaimed sand and 3D vaccum printing and its manufacturing Kim KY 2020
18 Chemical recycling method of polyethylene terephthalate waste Choi YJ 2021
19 ?n Igﬁg)rief::tr ;Jég);r;?% ;1[11 flljirgerg;ﬁr;t g;zglz éat;i;l(; using waste polyethlene terephtalate and Kang MJ 2019
20 é(ﬁgz;eiliu;sind method for manufacturing composite materials using recycled PET and Park IC 2017
21 Chemical recycling methods of waste plastics including hardwood Lee HY 2017
29 fge;rlg?lft?lz;rt;ng method of polyester with improved transparency using waste polyethylene Kim HA 2021
23 Manufacturing method of eco-friendly polyurethane insulation by recycling waste Ko DH 2020
24 Railroad poppet with waste plastic Jung TH 2020
25 ﬁ/:iarrllgui’il:ltsltléigil}ﬂiﬁ;ﬁnzftifg;ie; :\t/ith improved transparency and chemical resistance Jeon SN 2021
26 Compressed material dismantling device Lim SJ 2014
27 Waste PET bottle collection and crushing system Kim BS 2016
28 Recycled waste resin screening method and screening device using the method Baek RJ 2017
29 ?elsl:)(l)lrrr::::irce z}(:(r:r;i]:lr;ssion molding equipment for manufacturing permeable blocks for Kim TH 2020
30 PET chip or powder cleaning device for waste PET bottles Kang KS 2017

Aol S A 328 A 3%, 2023
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Table 5. Representative drawing of patented technology
Title Adhesive separator with abrasive parts
Technical It relates to a film adhesive separator that removes adhesives applied to thin films such as polyethylene resin film,
summary polypropylene resin film, polyester resin film, and polyvinyl chloride film, and more specifically, sandpaper while
winding and unwinding these films on a roller. It is intended to recycle these films by polishing the adhesive applied
to the film using a polishing part made of sandpaper.
Representative
drawing
Title Multi heterogeneous laminated separator
Technical It relates to a multi-heterogeneous laminated film separator that separates multi-heterogeneous laminated vinyl by
summary removing an adhesive applied to these films while releasing these films from the rollers by rotating the rollers
containing these films.
Representative
drawing
Title A method of removing a protective film of a laser-cut polarizing film and a polishing device for implementing it
Technical Technology to improve the peel ability of the protective film by suppressing the increase in initial peeling force that
summary occurs when the foil film from the laser-cut polarizing film

(D Performed by light absorption-deterioration-use rate and vaporization reaction between the film and the laser beam

(@ The film that has gone through the laser cutting process is manufactured as a finished product through the process
of removing the protective film that protects the surface from contamination.

@ A typical polarizing plate protective film removal device used to remove such a protective film is to attach the
tape to the longitudinal direction or corner of the upper surface of the protective film attached to the upper
surface of the protective film attached to the upper and lower surfaces of the polarizer using a plurality of rollers,
and then to the end of this tape. The protective film is peeled off by carrying out the process of grabbing and
moving it toward the top or the center of the film.

Resources Recycling Vol. 32, No. 3, 2023
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Table 5. Representative drawing of patented technology (Continued)
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Table 6. Production cost reduction effect according to PET
recycling rate

Recrztceﬁng New PET Reg;%ing opp Total
(%) (krw/meter) (krw/meter) (krw/meter) | (krw/meter)
0 80 56 40 120
2 78.4 1.12 40 119.52
10 72 5.6 40 117.6
20 64 11.2 40 115.2
30 56 16.8 40 112.8
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Table 7. Annual waste PET film recycling benefits

Table 9. Estimation of Required Funds  (Unit: 1,000 krw)

Saving from . Annual PET
. f - | PET recycling .
Recycling rate | reduction of film recycling
. benefits
(%) using PET (krw/meter) benefits
(krw/meter) (krw/meter)
0 0 0 0
2 1.6 1.12 3,916,800
10 8 5.6 19,584,000
20 16 11.2 39,168,000
30 24 16.8 58,752,000

Table 8. WACC calculation items for company A in 2021

(Unit: krw)

Applied Items Amount
Financial debt (%) 36
Earnings per stock 473

Stock price 100
Marginal corporate tax rate (%) 3441

Financial cost 341,016,308

Borrowed capital 22,607,739,487

Source: dart.fss.orkr'”
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Classification Amount
Office 0
Investment Mechamca] 20,000
Cost equipment

Material 12,000

Utility (Electricity) 30,000

Total Investment 62,000
WACC= A7) 220 8- 3)
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1. P8O0 test result
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Fig. 3. Results using Sandpaper for PET-OPP laminated film.

Table 10. The result of a cost-benefit analysis

Benefit according to waste PET recycling ratio (%)
Year Cost
2 10 20 30

2024 3,916,800 19,584,000 39,168,000 58,752,000 62,000,000
2025 3,801,611 19,008,056 38,016,112 57,024,168 40,764,826
2026 3,689,810 18,449,050 36,898,099 55,347,149 39,565,977
2027 3,581,297 17,906,483 35,812,967 53,719,450 38,402,384
2028 3,475,975 17,379,873 34,759,746 52,139,619 37,273,012
2029 3,373,750 16,868,750 33,737,500 50,606,250 36,176,854
2030 3,274,532 16,372,658 32,745,317 49,117,975 35,112,932
2031 3,178,231 15,891,156 31,782,313 47,673,469 34,080,299
2032 3,084,763 15,423,815 30,847,630 46,271,444 33,078,034
2033 2,994,043 14,970,217 29,940,434 44,910,652 32,105,245
B/C 0.09 0.44 0.88 1.32 -

P600 AR&-A] FA4 0 2 uha]7} ¥ 9Tk See Fig. 3).
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