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Preparation and Properties of Functional PET Textured Yarn Coated
with Aromatic Polymer

*Corresponding author olCt™ . %
Sang Oh Lee outristn
(Is04015@ynu.ac.kr)
Dajeong Ahn, Chulhoon Choi, Jaewoong Lee and Sang Oh Lee!*
Department of Fiber System Engineering, Yeungnam University, Gyeongsan, Korea
'Department of Clothing and Fashion, Yeungnam University, Gyeongsan, Korea

Received_August 21, 2017 Abstract Many researches have been made on the processing technology of Poly(eth-
Revised_September 05, 2017 ylene terephthalate) (PET), which is widely used for clothing and non-clothing applications.
Accepted_September 18, 2017 1 this study, we coated PET filaments with m-aramid resin to improve heat resistance
and antimicrobial properties. In order to enhance adhesion between PET and m-aramid
polymer, the adhesive polymer was coated on the PET filaments using a winding speed
of 100m/min and then treated with m-aramid. Scanning electron microscopy was used
to analyze the surface of the adhesive polymer and m-aramid treated PET filament. The
change of initial degradation temperature according to treatment was confirmed by ther-
mogravimetric analysis. Antimicrobial activity analysis using bacterial reduction method
showed that PET filament treated with adhesive polymer and m-aramid had an increased
antibacterial effect compared to untreated PET filament.
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.M E Aot Yo 5T 1A Yoj L PET
filament 2] 7] A2 A&l thgt A &2 ] A& H%t
He 24E o2 et Al FE, AR, 4 ATS stk AF7A o] ARl e
A, 4dA U BAAT 2L ST AL AT Y E ANE 16 M L PG FHOE o] FolA
of TRt &= 2o 44| AEo] et SHe= A o, o et AlEY 71AA EAL Ao =Eet
T 58 wokoll Al AdAstar ok 2, FZ A Ak Ao Helt, J#ER 7hg7lae] tidt A= A
s A B GRS SR ART7EA] okl A el i Ao A A3 Fasta Alget BA = 7HEE
B AEE o] AT, AT, Filament= ¢+, WorA, Wehshd,
UutA o2 PET A94& 7MH1, 25 9 AvjE- smoothness, colour = designi} 42 EAS +

Jo ol o W ulelF SRR Aol £ slel] getel 7154 & APT,
AR GLS 2R S YTHY . PETE 71414, 3314 D= U Y-S 74 A 2-& coating solution
9 QU] ot Aol wBEW 44 ehu S Ak $gRobo] A AT o] Foho, nEA 3
dripping effect® ¢1sf &g E2& wsoHHd go N2 o2 252 Ao thokst @ LA
PETS] F4H 7154 S4& BT Ad ool & FEaop grhir, 3L Mg B AAE A7l
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PET 43l polyurethane(PU)'”, polypyrrole'®,
chitosan!” @ m-aramid'®5o] &0 2 A 5 o]
FAHE A7 AN, 15 m-aramid= WEA, ¢
A4, A71EAA, A, A E 9 A =T S

o
o AGR FTEF, A, A 9 skak 5 P

, il
nE Eehavh Ae ubdl W 2gshe 2o 8
A Bl Beld RS o Ao oa) Aot

of 2R F-F= FUsA X
& Aol A= vl 7R S o8-8k m-

aramid ¥ F2AEAZ FH
o P

N
uZz
ol

2.1 Polyester#AIE 0|85t HatnExt FE

Filament 3] EA| 4 0] 8319 granule FH H2}
I EZH(PES 3115, Handling Temp 140-1607C,
Melting range 91-129C, JCC Company, China)
£ polyester ¥AHSpin Draw Yarn 250denier/48
filament, Seongan Synthesis Co., Ltd., Korea)
of ZEst7] okl HRLEA 5% 140C, =&
371 0.4nm, YF4E 70, 120, 300, 600m/mino.
2 4gstol TResIc HATHAE THH poly-
ester YAH= 500denier® v A 2] YAF tiu] 2ul A=
w712 B4
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2.2 m—aramid dope= 08¢t PET ZEA} HIE

A& EA 7 2 EH PETAY m—aramid dope
(Huvis, Korea) & =3sto] s3It SAAP &
o|-gsto] Ja 2} A 2)H PET ZYARE m—aramid
£ 3% F Ao =527] 0.5mm, #F] &
T 100m/min®| 275 A4ttt J2AIEA YD m-
aramidE Z Y3 polyester YAR= 700denier= 1] 4]
2] YAFoiH] 2,88 F e 771 = FAE ST

A2 B2 m-aramid/PET ZYALS] oS
&st7] $Jshe] Fehdn 4 (MX51-N633MU, Olym-—
pus, Korea)& AFE-8IATE. <48 PETAR, H&tald
2+ Ae)E PET A @ A2t 822/ m-aramid A
2 € PET G A 54 A 10081 2] & 2 &35kl

2.4 FAXIS0|E

22 9)gg 71t & 2 AL ARS R 5ol T o]
Z 2 o) ARe] WA i =g wAs|
sho] FAPA A& U] 7 (S-3200N, Hitachi, Tokyo,
Japan) AHE&SFe] EA ST A A AR &t
Elm o2 vt IY3, 1.0kVe] 7Hs A st
A1 40.0k Hi&= 55}

P

2.5 9 5 &4
%228t PETAM, A2 152 /m-aramid # & 2
PET ZRAF A 9] E4 EAS BA517] 9l5te] TG

DTA(Q500, TA Instruments, USA)E AF&-3to] &
A4 dlolHQl TGA S 4 T4 #4815, &

B 24 Aa Be7Istol4 Asen | 600CTH

g

%k PETAR, 234 2 2)H PET Z YA %
A2 EA}/ m—aramid A 2" PET Z YA ost
85 S4517] ste] KS K 0412:2015 AW
= ol&ste] Brhstith, AHEAE AIF 7] (0TT-
Series, Oriental, Korea)& o]§3 WHog 3h2
4520 + 1T, 65 + 2% RH) 270l|A A4 1A
7lEo g2 S Aol A AP 7F 20mm, A S E

200mm/min®] 2ACSZ =433t}

2
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2.7 BASL

AlZ-o A ]2 Q)= 4% sodium hypochlorite
(NaOCl) solutions &2k 2t2F 15:859] vl &=
3| A5t AbgatSith. 3 A &Nl acetic acid
(CHsCOOH, Duksan Pure Chemical, Korea)E ©|
435to] pH 7.582 A3t HA1EA/m-aramid
A2 PET ZYAHS 60min &<k A0l A A A%
th, dA43E A A2RIEA/m-aramid A2
PET ZBAe] A=A 42 45 AATH] $18H]
300mLE 22] A gk 5 45Cell A 2417 &<k
Fdct.

=
T
=z

of 'W

A OIN

2.8 MM EAEM

&% PETAF} m—aramid #12] ¥ PETAF 9 g4

5} A1Z1 m—aramid A 2]E PETAFS] FHA | E3 2

7] HHEEEE PETAHY] 23 Q43 o] RE

gFelst3lth. Attenuated total reflection(ATR)©]
e A Q) A g 24 7](Spectrum 100, Perkinelmer

9lolA]

—

0., USA)E AH&-3te] 700~4000cm ™

2.9 MEHAZ|E

A2 B2/ m-aramid X 2]¥ PETAMS] &A%
W& S45H7] fsto] Al A== & BH7tskqlct.
Aer AFE Aoz KS K I0S 105-C01 : 2007
O AlRE o] 853, o] W f2 T A
A AR AZE AE(75+5)mm, %°](125+10)mm,
S5F(550+£50)mLel AR TEE ARE-3to] AAEHS T

AATCC 3#ZAA WOB(without optical bright—

ener) ©|-&5to] 5g/LE AA| =8NS A 23}50 T}, o]

27 Az v]FAe dln] 50:12 Ao Yol &
Z(40+£27)oNA 3 A4(40+2)min O & 3087 A

g A glstoit. Alg JMOI 24 F AHAEHS 5
TR 23] A 4 zsto] sl

2.10 &2
4

ogr

fﬂ}

Ei]’ﬂ—E—XP/m aramid A 2]¥ PET ZYALS] &+
814 242 oato] A F W ol AATCC Test
Method 100(Contact assay in liquid)= ©|-&3}3itt,

P HIAE AHEEH 5= Gram-—negative

bacteria®. 2+ Escherichia coli O157:H7(ATCC

o= 4714 A 297 A 37

oty - ZIEE - OIS - 012

43895)2} Gram—positive bacteria®l Staphylo—
coccus aureus MRSA(ATCC BAA-1707)E AH&-3}
Fon #5779 o $4]9] Luria—Berani(LB;
ATCC bioscience, NJ, USA), Nutrient Broth(NB;
ATCC Medium, Sigma—Aldrich, USA), Agar(Difco)
2| E AHESEITH 54 HEE oS AR o] Yo
37C, 24h QlFHlolH o A ZAGSAIZ & AR
ImL E stch. 24h 3 0.85% A4l Aol Al &
£ 9] vortex?t F AXHS o] &3] o

A3t B4 g Ayl AT

=
FEE 2

3. Zut A nE

bl

3.1 H2H| & m—aramid X2l PET ZEAIR| HHEM

PETAM H2 1 EAE pre—coating® W, wind-
ing&ERshl| WE AYF FA ¥} Y5 st

7] $13te] & u] 4 (microtome) 22 ZA3 & 4
7= Figure 19 Yebf ot

Figure 1(a)¥] A winding% =7} 70m/min 2] H]
WA = Ao 2 H2PRA7E PETAF ol 112
A =R Zto] A o m Iy 2] Jet FHE
75k, Winding £ %7t 57185 PETARY] AW
HRALEA Fo) v A wjneE #He 7=
2 5= ¢lelth, 300m/min® winding £ == A
PETAMY] 749 77 4 2| Fwrt vjud 11
Fde Hol= Ae skl

1 600m/min ©]4 2 winding4 = o A=
PETA}F =2 A8 W50 24 Abd o] WAYsgl o
1A A 71A] 9] PETARE A H EH 21A) 2
S ES gt =0 2 AR AQ] s o] o] F o
Al e %-L 5 °‘°4E}(Figure 1(d)).

1ﬂ e PETARS} H2Fal @A) 9

m— aram1d7]- PETAFS] 3£ ALE|E v 24
SFeITh. AR Ql%ﬂ FE5 e A8 Instrons ©]
&oto] mhA] &Y 1.2kgfe 713t & AFE AARAA
PET A WO o] W35 FAAAADH
(SEM)= o] &5t #H&3H & 11 A& Figure 20| U
B 3l

m—Aramid @& A g3t PETAHFigure 2(b))+&=
m-aramid ¥ 50| PETAFRZFE £ =t 19
vl {2 EA7F AA 2 EH PETANY 4§ m-—
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Figure 1. Microtome images of (a) winding speed 70m/min, (b) winding speed 120m/min, (c) winding speed

300m/min, and (d) winding speed 600m/min.

aramid 830 B2 9 S 2 HS 310] 3fgl o o]
L Mz B Alg-o] M2 T2 182191 PETARS}
m—aramid AW 7+2] F2bof 2|
& o AZI
3.2 22M 3 AN EY

PETAF] 2122}/ m—aramid coating A& A
I} +9] tensile strength& 574 3}Fo] Table 10 Yt

Wi e},

o)A 2] PETAte] |l sl A2 At 2 2] €l PETALY
45 vlA 2 PETAF the] 2.6%, A& EA 9 m-
aramid 7% 23t PETAFS] 73-%- v A 2] PETA} tfH]
11.7% B =9 U7+ e7t S7ke A2 & 4= Ao

AT EA/m—aramid A 2| PETAFS] Ther—
rmogram< =743+ Figure 39 YeFY Atk

Figure 3(b)& 29 7| A 2]t PETA] 749 100T

Figure 2. SEM images of (a) PET coated with adhesive polymer/m-aramid and (b) PET coated with m—aramid.
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Table 1. Tensile strength of untreated and adhesive
polymer/m—-aramid treated PET filament
[Unit. kgf]

Treated with
adhesive/m-aramid

Control (Untreated Treated with
PET filament) adhesive

1.334 £0.037 1.369 + 0.059 1.51 £0.034

H2o] gh=aby o] F & YEHd Initial degradation
temperature(IDT)= 340C Y= & 4= St} ofof ¥k
3 H2FaE 2/ m- aramld 8] H PETA= IDT7}
400C Hoe g2 S A & 5 Aot 4% m-
aramid®] 7% 435C9 IDTE 7HAleH, Addd o
TE 2EH m-aramid7F A H o2 97 EAJo] o
=do] 24 49 m- aramld—J A EAol 2% 7
AEU I Q=7 v ofgt ol )l o] & H]F o
Hol iAoz w2 44 A4S 7HA & m-
aramid7} B2 e GA M-S 7HA = PETA
of 2 Ho] AxA o2 wA g PETA thH| m-
aramid ¥ PETAS] 2 5/40] F7Hd A

E

L= 0
T
[e]
|

FA .
3.3 gastHl gy

APE Atoll BEH A ool dhe 2ohE H]
A3 A 4= 9= FQ3%H 0| 207 m-aramidE T
B3 PET Aol A 2lstglonis) sf2-e njidEo]
HASH= AZ 9] s FH fA A& 7Hset 3
“I'I:L u

100
g 80
Q
8 60
=
D 40
2
(a) Naive m-aramid
20 1 | @) PET
(c) m-Aramid+PET
0

100 200 300 400 500 600
Temperature (°C)

Figure 3. TGA pattern of (a) Naive m—aramid, (b) PET
coated with adhesive polymer and (c) PET coated
with adhesive polymer/m—aramid.
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A B0l T 7ha o 2 A8l ol o 1A g
% PETAM B8 AZ 082 9 m-aramidE A28t
PETAFY] sample 50| 2243E YERY ATt
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coccus aureus ¥4t oty gt N-halamine &4
AtAo R Aol At &# 7 Gram—negative
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T PR 284S Ul 7148 AR SR
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Figure 4. FT-IR spectra of (a) PET coated with ad—
hesive polymer/m—aramid and (b) chlorinated of (a).



Table 2. Antimicrobial test results of naive PET and
treated with adhesive polymer/m-aramid

Bacterial no.(cfu/sample)

Samples -
E. coli® S. aureus”®

Naive PET filament 5.1x10° 7.8x10°
PET filament treated
with adhesive/ 0 0
m—aramid
PET filament treated
with adhesive/ 0 0

m—aramid after 5
washing cycles

aTotal bacteria: 5.9 x 106 cfu/sample
bTotal bacteria: 7.2 x 108 cfu/sample

w50 S Hole 2o 24l Hln
Aoz HAuE2 9 m-aramidE A &g

PETAM} m—aramid®] A& o2 152}e] 78 A]
/E)]_-E_E] = H]’Z] o]—7] -r]o]—oq 7]—101] 7] ZLEE—X]’—% o]

g3tol 7154 PET /18418 Azt

1. B3 457k YHSEAA Z7Nar] w22
FAZE Akl FdsHA 2R E |, PRt
4 m-aramidE A 2|$F PETAIZL vl A 2] PETAL
el 2,89 A B717} B7kee AS & % Asieh,

2. SEM T $4S ool U Se] kel
T 2R uBAE AA s PETAF}E m—aramid?t
o] AW Hzlglo] vt =L golslgT),

3. u| A 23k PETAte] vl& A2 24 9 m—aramid
S A% PETAR] WEEA2 15% 71 &2
7V ol 44 dads 28 8
2 9 m-aramidE A 28t PETAFS] it
Sheolet Ay} v A 2| gt PETAF thH] g 2Fal 22}
m—aramid A 2] PETA}O|A] & FE0] AF
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o8 Er|2 WASH ¥ G o] /it B
T 15 A9 AR BT Aolul, A4S AR
2 0|9 AR el A U A G 15T A
o8 oA,

dArel 2

B o 9016 et 247 A% 7|gR A
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