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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.

Textile Coloration and Finishing
TCF 29-3/2017-9/148-154
©2017 The Korean Society of

Dyers and Finishers Keywords coating, m-aramid, PET filament, adhesion, functional fiber
1.8 B DoHolth), @ WetAET A Yo 5L PET
filament®] 7|A1 4 Aol et 2|44 Q1 7= A%t
A a2Als o e 2Ae BlusiA B, e, d AFE sligteh. Aa7hA] o] Ak A el S
g, 1948 9 SAAT 242 St A S 7R AL 9l 71E 205 71E9 A 9 S SHo R o] FoA
of thefet &&= ol A A Eol 7hst SR A o, olgfgt AlFo 7AA 54L& Ao =Eet
T & ZokollA AAstar ik, T A A Aoz Helrh, I BR 7hg7]so] thgt A= A
15 AR 9 UAE SIS R AR Foko] A L i Aol A 8] Fastil Alget BA = 75
AFEt X EE o] Fh, AU Filament+ $H 44, Wt A, WalshAd |
JutA 0 7 PET A= 7bH 1, 1A% 9 #u| & smoothness, colour == designd} & EAS &

doz el o F W H| R == A4 2 7Fet7] flste] 7164 S LR,
ARSI T PET= 71414, 3Feh4] A7 e W WA S 7H A 2% coating solution

2 G go] kATt dof| =EEW A B &AM SEEokel A R E o] gtk AR 5

dripping effect® ¢Isf $1Hg 24 ThsoldH? e AR HE fe2 AAE O thofet R AR
PETY] 34H 7154 542 FR 9T Abd2okol A = TEofoF S, IR 4G 2 NES A7

148



Ol20iE MRS KBS 7154 PET 7HBA HIX U £

ol
rE
ofx
o
i
u

x,
Jo
-
BN
il
Jo
N
ol
Kl
jaknd
Ho
=4

>
N
=)
e o
i)
St
ko
0%
1o
>
U
=
2
s
ol
ol

oXx

flo

ot T rE
ox X oox (r lo

o m 4
oE
:‘O F_,CZ ]
ox, o

T2
ol
Hu
2
N
2}
=
=l
of,
ofy
i)
o e

>
o

e hoox
o o
of ol
_ =
rr X

AL v S a8,

PET 4d-3-°ll polyurethane(PU)" | polypyrrole'®,
chitosan!” @ m-aramid'®5o] &0 2 A 5 o]
FAHE A7 AN, 15 m-aramid= WEA, ¢
A4, A71EAA, g, A= 9 AT S

o
SR FTEF, AN, B4 2 85 5 B

voar o T T, M, =

AF) Bopol 4] o] S E B WE ATAEE ofehv]=

49 AN B4 4717 $istel A, B 2
st

Y
rlr
i
o
Y
2
S
il
ot
=5

c

-
PO
2 P
%

of A3t A= &AsHA] &

E A fo A= v 7hst 3 S o]83510] m-
aramid ¥ F2AEAZ FH
Az 5 7]E 0 P

N
=

4

N
uZ
ol

2.1 Polyester#AIE 0|85t HatnExt A&

Filament 3]&-A| A& 0]-83}% Granule JE] H2t
I EZH(PES 3115, Handling Temp 140-1607C,
Melting range 91-129C, JCC Company, China)
£ Polyester YAHSpin Draw Yarn 250denier/48
filament, Seongan Synthesis Co., Ltd., Korea)
of ZEst7] 9okl HRLEA 5% 140C, =&
371 0.4nm, U&= 70, 120, 300, 600m/mino.
2 4gstel TReSIc HATHAE THH poly-
ester YAH= 500denier= WA 2] YA} thu] 28 H &=
=712 B4 =
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2.2 m—aramid dopeZ 0[&st PET ZEAL MZ

A2 E27 2 EH PETAY m—aramid dope
(Huvis, Korea) & =3sto] s3It SAAP &
o|-gsto] a2} A 2)H PET ZYARE m—aramid
£ 3% T IAFAIR O, =537] 0.5mm, A5 &
T 100m/min®| 275 Attt J2AIEA YD m-
aramidE Y3} polyester YAF= 700denier® 1] A
2] AL te] 2,88 A= F7] 2 FAE U,

A2 B2 m-aramid/PET ZYALS] oS
&st7] $Jske] Fehdn 4 (MX51-N633MU, Olym-—
pus, Korea)& AFE-8IATE. <48 PETAR, H&Hald
2+ Ae)H PET ZEA @ A2t 1822/ m-aramid A
2 € PET R A 54 A] 10081 2] & 2 #5319l

2.4 FAXIS0|E

22 Q1S 71t & 2 EAL ARS- R 5ol T o]
Z ZEv o) ARe] Ao i =g wAs| ¢
sho] FAPAAE U] 7 (S-3200N, Hitachi, Tokyo,
Japan) AHE&SFe] EASHGITH A A AR &t
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A1 40.0k Hi&= 55}
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2.5 9 5 &4
%2228t PETAM, A2 152 /m-aramid & & 2
PET ZRAF A 9] E4 EAS BA517] §l5te] TG-

DTA(Q500, TA Instruments, USA)E AHg-dto] &
w4 HlolE Rl TGA T4 A4S E48H%d. &
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2.7 BASL

AlZ-o A )31 Q)= 4% sodium hypochlorite
(NaOCl) solutione FF¢F 2H7F 15:859] H[&=
3| A5t Abgatdith. 3 A E &N acetic acid
(CHsCOOH, Duksan Pure Chemical, Korea)& ©|
435to] pH 7.5 A3t HA1EA/ m-aramid
A2 PET Y AHE 60min &<k 420l A A A%
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e A QA B3 24 7](Spectrum 100, Perkinelmer

i 9lolA]

—

0., USA)E AH&-3te] 700~4000cm ™

2.9 MEHAZ|=

A2 B2/ m-aramid 2 2]¥ PETAMS] &A%
W& S48 sto] Alek A== & BH7skqint.
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O] Al RE o] 853t o] W f8 T A
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S5(550+£50)mLel AR TEE ARE-3to] AAEHSTH
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Z(40+£2C)oNA 3 A4(40+2)min L O & 3087 A
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TR 23] A & 4 zsto] sl

qza —E—ZP/IH aramid A 2]¥ PET ZYALS] &+
A &S flstol HEAIE A AATCC Test
Method 100(Contact assay in liquid)= ©|-&3}%itt,
P Bl LB AMEE 5= Gram-—negative

bacteria &&= Escherichia coli O157:H7(ATCC

S A3 A A 299 A 35

oty - ZIEE - OIS - 012

43895)2} Gram—positive bacteria®l Staphylo—
coccus aureus MRSA(ATCC BAA-1707)E AH&-3}
don #5779 + Z49| Luria—Berani(LB;
ATCC bioscience, NJ, USA), Nutrient Broth(NB;
ATCC Medium, Sigma—Aldrich, USA), Agar(Difco)
21 & AFESEIT 4 HEE oS AR o] Yo
37C, 24h QlFHlolH oA ZAGSAIZT & A7
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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 30] 3fgl o o]
L Mz EAL] Algo] & T2 38291 PETARR}
m—aramid AW 72| F2bof 2]
= o AZI,
3.2 22X 3 AN EY

PETAR] 222}/ m—aramid coating A& A
I} %9] tensile strength& 574 3Fo] Table 10 Yt

Wi ek,

o)A 2] PETAt] |l sl A2 Apet 2 2] €l PETALY
745 vl 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 A& & 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

H19] g4aby o] £ & UEHd Initial degradation
temperature(IDT)= 340CYS & 4= Stk ofof ¥k
3 H2FaE 2/ m- aramld A 8] H PETA= IDT7}
400°C B0 2715 AL oF 2= gt} &
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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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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

“Total bacteria: 5.9 x 106 cfu/sample
bTotal bacteria: 7.2 x 108 cfu/sample

w50 E8AE Hole 2o 24l Hlu
Aoz HHuE2 94 m-aramidE A &g

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

g3tol 7154 PET /18412 Azt

1. B3 S5} AR5 Z7hatol wek 29
FAZE Akl FdsHA Y E |, G2t
4 m-aramidE A 2|$F PETAMZL vl A 2] PETAL
el 2,89 A= B2 S/ 2 & 4 et

2. SEM T B41S ool U Se] kel
T AzuEBAE AA 2 e PETARE m—aramid?t
o] AW Hzlglo] vrd =L glolslgT)

3. u| A 23k PETAte] vl&) A 224 2 m—aramid
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