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Physical Properties of Recycled Polyester Yams According to Recycling Methods
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Abstract: The physical properties of recycled polyester yarns according to recycling methods were investigated. Virgin
polyester draw texturized yarn(DTY), material-recycled(MR) polyester DTY and chemical-recycled(CR) polyester DTY were
prepared. Surface morphology, thermal property, micro-structure and mechanical property of recycled polyester yarns were
estimated. SEM-EDS analysis showed that the CR PET yarn had better crimp and more stable structure than MR PET yarn.
Tm of the MR PET yarn was higher than that of the CR PET yarn. The intensity of the crystallization peak of the CR PET
yarn was a little higher than that of the MR PET yarn. Tensile strength of the MR PET yarn was slightly higher than that of
the CR PET yarn. Breaking elongation of the CR PET yarn was slightly higher than that of the MR PET yarn.
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Table 1. Characteristics of PET yarn

—b

Orimp Recovery) (%) = 7>< 100

: 0.002gD 3ol Argsle w9t 0.1gDe] Bt
Fol 4Fshe +8 st el A e 2
o] (mm)

b ; 0.1g/D3tFo) FFdst= 5 AAGNAS
o A g 4 ol(mm)

2,23 deo| & £

AR5 A A ADSOZ
oA 2ol A 300°C77}7<l
eotuA Ao 9F =
A7|(TGAE °l%°P°1
600C7tA] 10C/mine 8 &2
58 =45t

2.2.4 M| AYFX

X-A 3" AX|(XRD, RINT2000 Wide angle goni-
ometer) & ©]-&3}¢] power 40kV, 100mA=Z scan speed
I°mine 2 SHHLE= 5904 60°7k4] XAH& AL
stel Ao) w4 ARTFEE BASIA

225 Alo| HEtN EM

=== |0
KS K 04129] HHo] oja] 2TAe] 812 100 f,
o1& % 500mm/min, X AZ] 500mm=z 5} A
o] AT} HAIGAEE A5G

=1

olgete] Aa A% B
222 10C/mn2 &
o zapn
715 Btoll A Aol A
sheA Aol 47 7

-

3. ZM Y n

3.1 o] EH EM
A wre o] w2 YA PET DTYALS] ®HFAM9

jolg A5l 95 SEM-EDSEAE AA|sigL
A7E Fig 1o] AXsIch DIY 7H8E 4(Virgin)
PETAISl B4R PETAL, S84 PETAF m%
A Aol WARE FAT 4 AN 2R
A PET DTYAF®}: 3} PET DTYALY] @EZ9]
FA-e wims| ww, st PETAY A9, 2
AR PETART A% w4} Zgo o Ax
o WrlelA @ F4E) Yk AL B 4 9tk ol
3 AT A el Z1ole AoeA BAMA PET
Mg ek PETH SR BAget o 21

Number average

. Intrinsic viscosity (I.V.
molecular weight(M,) ntrinsic viscosity (L.V.)

Parameter ) .
Fineness(denier)
PET Yamn
Virgin PET DTY 77.8
Material-recycled PET DTY 74.5
Chemical-recycled PET DTY 76.3

17,822 0.608
18,396 0.620
16,275 0.573

Bt=ZGMIIZEISIX] K 243 M 1=



=7t o 37] &0 PETANY DTY 7134l &
of digt AFAH=E © AXA Hrh =3 AR
PETH = ¥ PETE 355t A&, =, Az, A
28 9 "IYSE AAH wE7] "o olEH A
A7 22t A W ESES X8I Ut 9]
At o|f 2 A PETALY DTY7Hgo &7t #ha
34 o] EAPAY PETAM= 318HjA) PETAMETH
AE Yo g o]FolXl AR AlrHTh
EZAA PET DTYALSE 33t A PET DTYARS)

Fig. 1. SEM morphology of PET DTY according to
recycling methods.

(a) Virgin PET DTY

(b) Material—recycled PET DTY

(c) Chemical—recycled PET DTY
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Fig. 2. DSC scans of PET yarns according to recycling
methods.

(a) Virgin DTY

(b) Material—recycled DTY

(c) Chemical—recycled DTY

Table 2. Crimp recovery of PET DTY according to recycling methods

PET yarn Virgin DTY

Material-recycled DTY

Chemical-recycled DTY

Crimp recovery(%) 6.82

7.50 10.32
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Fig. 3. TGA curves of PET yarns according to recycling
methods.

(a) Virgin DTY

(b) Material—recycled DTY

(c) Chemical—recycled DTY
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