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Study of Clothing Waste Disposal Methods through Biodegradability
Evaluation of Bio-Based PET Copolymer
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Abstaract: In modern society, clothing waste made from mixed materials is being gener-
ated, contributing to environmental pollution due to limitations in recycling and reusing
such mixed materials. Through our study, we confirmed that the use of biodegradable
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fibers can assist in addressing the challenges of waste management and recycling. Biode-
gradable fibers, compared to non-biodegradable materials, exhibit the potential for envi-

ronmentally friendly circulation through natural decomposition processes. Particularly, bio-
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based materials demonstrate notably high decomposition rates in composting processes.
The utilization of fibers possessing post-disposal biodegradability emerges as a potential
solution to complement clothing waste management practices.

Keywords: biodegradable PET, aerobic biodegradation, anaerobic biodegradation, PET

=

e

1. M

o o]sol}. ofejgt o5
v, 21y, £, A3 50) THEel A A ofle wr
o o]2e] Zelo s, HUE, okaY 5 Thret T4
208 AT i AR o5 RS Thes] 24
517 olel St 112 KA ol At 20144 o] 1,000
of il ol4ge] o|F7k AabEle] fEE Tk Shet. o]
e SR BT SEEE olgt BE ) shA
o Bell w2 A Wstel 4P 712 AL 59
AvAE A T A0l 281 FEskE SO Q8 wA
T % olek ofeldr M AFSo] o W £2 W
Fofsti melA] whEol, oF AAFE F7HA7IE At
2 zefsteekLal.

o B gRF AAFESS Ao AT F Hex
L 27 EG ol Hn] ok AALYA w7) B2 v

U Ny = |
A A ol o] A FE2 ke 2 ALk A

A AAIe] ARE-Sh= AlS

i

L
[e]
Rl

)

27

of olu] w7 B2 A Heix L ik olgA Helxl 2
0] 210t B30 @S F7IA A O R AETH3AL
EG AYEGo] ofel ZOE HAITHs). L o) fi FA
R o} chpal ol AMGEIE AS 2k Y 4,
PY2AE 1R Sto] thapdh B8 AR WSl A o]
B 242 AZE AFE BUHOE A S A}
57] ofele Y& 7T k. KOsISe] BAA2E
1o BE ALEIHAY Bl Fe B 4 o
71E & HA8F9 S 2020 27,083.2= 0 A4 2021
15,655.6%, 2022 12,6799 02 & Z£0F A3
N B B4 5 B 0SS B9 W)Y AaeRE
20204 370,664.1 0] 4] 2022 368,397.1E0. 2 =7 W3}
A oFe A& B 5 9lrk 7 olft F kA ol 4
7} ETE AR WA AR SOR A 2HE B

ol

oo o ¢

[¢]

257 ol AT Wyol BiksHch. Eak 4
B4 Eol wAaS A7 BelsiAY sl Helg 5

3 Aggshe B ol et ol ¥ T2 Bl



28 | W% - A - AA - ol . 7Ed

Textile Science and Engineering, 2025, 62, 27-32

59 ol ALGE7] o2l g %97 iiEoltHe-8]. &
o AZHE HlT Ay S| BA ) H e v
W 2020 138] Zjolo 4] 2022% el Ak FA] WA
o] wl7] ulgo] AEE el uls) 2087 Aol & H=
2 QTG Hlgo] astarh

AR ARAYS Aote] UG Sepay 4
2 BT AR AL olop]SHe 9ol o] H Beks
g A7 iR 8 2] opd W oA AeeE Ee)
o8 AAE AHgT FoltHo,10).

Andos gnie] Ak g A 7B 2A o
A7) W3 APHoR 1 AAEA ALEHE Hgol
2 o] @Alolet. olgA Mel Af AAE A 2
QL AR AR W5 HE HolRRA we

YA = BHEedE ATAE 5 e Ae=

o o D
2 flo A

o> Jo
F‘l&—\#

2
me
r]I.
2~
[40
0%
Sl
o
o,
B~
2
1o
o
o
il
ox.
tlo

0 _1&9_1
H

ol
o
N

o
e
X
fto

2 o o
il
=

B

lo 3 b
2

,ﬂ
E
i

b rr 4

14
N
]
u
=
S
4,
o
Jo
1o
S~
o
o
ox
o
r oX
o o

o Mz
N
3
=
E

H
7F S avfech AREE AR & ARSI
£ 18O 21701 A|FHOZ AR 7F HIPA|ZFo] AL F

28 e 45 20 6 EsE S 5 AR

A

fr

=] —
B7Fe she e R2H 7|E Al B7F ol vlsl 3
S}

g ot 712 AJd " ASTM D 5511
¥ £ WA B4 Bk AR
of WA= 720k Zstel el w8 B7Islsic

Lo
2
BN

2.1. Aj2k 2z

Ao A AMgH BEEES 20 um F7] ol8le) TLC &
& AE2 A(Sigma-aldrich) A& AM8-3}99T}. Bio-based
PET A|# (0|5} B-PET) =t HAROA Al2% AEsld
PET A Q9] H{E AHEIGIch Bt drtoes ug
A2 EFEE 10,000 o4 A AF W YARA A
5 ek Lut v Es)A Virgin-PET(0]3} V-PET)= A%
oA ARgEl= PET A1E 9] U3 e Fufsto] AHE oF
Ack. ARSE 3714 Bl ADFITIAE A7l A A%
AEs AEE HHS ARSHTh AHEE E7148 AF

BT st el 29 S F71askzolAl

sho] Apgatert.

4l
=]
=

fo
N
o,
o
s

3 H7l= 15O 217012) A

o
s
&I:
>
jud)
E
o
)

k2]
=
DA MG A BAY LS AT T YR 4

el

= . g

B AR Foll 28 4 ek 7HESIE 90°C 2L 95%
e W 71712 ol gstel Mt Thts) 7 4
o Zhat

3
=
o Al 2= H71skATh 94 100-500 ml/min®] &=

A3 o] AYsh= olrtet

of
N
Ll
flloy
)
foi
N
BN
L
o
Jo

=
= Al 24 AE2AE ARSHReH A =3y
= =]

s 5k Sl Bt
ASTM D 55119] A=
SzolA FAL: BHOR

A et v I o A s AlE =23 @714 i

=
o
N
ox,
ox
=i
>
oot
o
E
rfo rlo fr

Bsto] 251t @] A8E @7
o A 2F 3 BT Al

2l o

AFE HE 30% oo 2A 2Asto] A AL
ok Aol AREE E7F dk A=Y BleS

AldollA= F714 st ol A WAgE o] ikshetaof
Hghe EelohA] ol Agke] RulE SAslon Al

of TMEgE 7hARE v o2 Al AAfjol|A] o] EF o
5= QU= Fd 7hAg T Hlwste] AR =5 ALt
E Ao M BEE AEZAE ARSI

3717 AR BgollA ol = wel 712 dRbE <l
PET A& Alolof Bio Based Polymerg #7}slo] f£2% S
& 7kl B SollA PET Ake &l WHEaL vjAdE
s oA dRbA o g njgEo] 43ks7] 7l LEA
e o] PETE A&AR YhEo] = 215 YE Sl
oA wolxl FAFS] PET= AlE 1HgolA md&Ee
23} 712HS S8l olAlElEtAa R FafE o] HFH o s AR
a7t He AS Foll Felskii

2.3. S7|M MESIZo| AHA
o714 AR H7to AREE Al oA AR =
o] A4 WS o5k At



Bio-based 353} PETQ| A1-§ & &3 B7HE 53 oF

7% A2 g a7 | 29

o] 23 A olitsbeta AT ALt

ThC02 = MTOT X CTOT X 4—4

12
o710 A
Mror: A@ A2 Al Ello] H7HE AlIF 24 5 & 1
Z A% E(g)
Cror: A8 €49 & 7Ax 1y 23H F7]etag]
H|-&(g/g)

44,12; o|Aksfeka0] BAlea) ehao] Bajet

37144 AR = ALt

CO,),—(CO
Biodegradability = M % 100
ThCO,
171914
(COYr: Al =4l &

70 Eju)st 87 25E WA of

AbBFERA0] 2] (g/87])

(COpp: A §7] 25 WAYSH o] bsfet
o B8

ThCO,: A% Blo] o8] WAsHs ol &4 o|4lsfeka
o aH(g/87])

ek

24. @718 dEsH=2| ALt

7h2 WA BAE: STP 27102 FHISHY

= o 7k
AR 471014 S8% 729 224 mb= 12 mg®] ©a7t
7AYo 2 A ehETt

714 R Ak

Biodegradability = m g( test sample)—m . g(black sample)

x 100

0471011*1

3.1. 7toll & EX1Z He}

JlRel  GPCE ZA4s}el 7ieikal A3 WAl B-

PETS} V-PET] RAke} 7142 24k9lc}. L AT} Table

13} ok 24 A3 7Resl § ARl A=A K
T AT As &9l 4= 1AL Bio based copolymer=2

0]6]— A}z Uk V-PETO| vl3) 2o A A2 7]17F Fot

1:—1 _d;" H]—}\”O]‘MUE oF 2~ 0]]‘;}-

Table 1. Changes in molecular weight before and after hydrolysis

Name M,,- GPC Reduction rate
Before hydrolysis 35,584
B-PET . 95.2%
After hydrolysis 1,708
Before hydrolysis 3,522
V-PET . 51.5%
After hydrolysis 1,705
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Figure 1. TGA analysis results of V-PET (before hydrolysis).
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Figure 2. TGA analysis results of V-PET (after hydrolysis).
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Figure 3. TGA analysis results of B-PET (before hydrolysis).
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Figure 4. TGA analysis results of B-PET (after hydrolysis).
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Figure 5. Composting biodegradation results by analysis period
(180 days).
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Figure 6. Anaerobic biodegradation results by analysis period (30
days).
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