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Abstract In this study, octadecyldimethyl(3-triethoxy silylpropyl)ammonium chloride
(ODDMAC) incorporated with Polyethylene terephthalate (PET) fabrics with different
environmental conditions such as various temperature and time intervals. First,
ODDMAC (15 weight %) was dissolved in ethanol. Then PET fabrics immersed in
the ODDMAC solution at 25 °C for 10 minutes and dried at 80 °C for 5 minutes.
The dried PET/PDDMAC fabrics carried out for curing process out at 110 °C~ 190
°C. The treated PET/ODDMAC has examined the surface and side coating properties
through SEM analysis and elemental analysis. PET/ODDMAC fabric washed with
water up to 50 times and studied the durability of the materials. It was confirmed that
the treated PET fabric also exhibited good water repellency. In addition, the
antimicrobial activity against the gram-positive bacteria Staphylococcus aureus and
gram-negative bacteria Escherichia coli were studied by the disc diffusion method on
the treated fabric.
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Figure 1. Octadecyldimethyl(3-triethoxy silylpropyl)ammonium
chloride(ODDMAC) structure.
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Table 1. Properties of fabrics used in this study

Thickness Density Unit

Warp Weft Warp  Weft Wt

Items

PET  150D/2Ply  150D/2Ply ~ 53/in  52/in  212g/yd

T YeEA R dAEolE 2o dol e $71A,

= T T
247 FoA o) wlEte] F4 %@, | BARS/doll ois oA
sio] Al U B3 948 A0 ofARD Qi)

= doME 571 A Al 49 dEEdA 22

ODDMACE Polyethylene terephthalate(PET) AlE Alof =
9 Azlsto] 1Ko sA P D T A EH
oigk 214 AMe] 242 st 2F A2] 240 w2 PETA
%9 54 wake Basioct

=2 £

ogt

2. A

21 Al 9 A
Aol AMEH PET Ale2 AHYAGolA Alsd Z3AF PET
300 Denier(l5ODenier/2PLY) 53EA, -.—]A} PET 300 Denier
(lBODenier/ZPLY) 52EA, = 6553, 52 212g/yde] A=
L X851y on, s 2 HV\KﬂE AFRE Octadecyl—d1methyl
(3—tr1methoxy silylpropyl)ammonium  chloride(72% in
ethanol, Biosafe SI06619.2)= 7391FSH(KISCO, Korea)ol|A]

Algo 27k A glo] ALgstATt Eat Al Ul &7
Al ARE wlol@ARERIE  APG(Alkyl  polyglucoside,

Saero hands, Korea)E AHEst9ct PET A& EXAL Table

Lo vefict.

d= Ald¥stdtt. o] ©f ODDMACY] -5k (wt%)
HoJo A Rlg¥stion], wet-pick up2 100%=S ﬁxmﬁq,
AR 2718 80°ColA 587t 7ARSH &, Curing &%+ 110~
190°C=2 AAs5t¥ct E35F Curing A|7FS 1min ¥ 10minC
2 Astect olnate JkaAE AAS] ¢l Aleg gl
Q1 ofgkZoll 23], 7ol 28] pAllsto] A2ollA 24X A
B e

r\r
(J‘!
N
a1
X
1o

23 24

23.1 FAPHXIH0|Z(Scanning electron microscopy
energy dispersive spectroscopy, SEM-EDS)

ODDMAC®Z #j2]® PETH& ¥ 0]x2] Algo] mHwt TH



ODDMACE 0|&%t &7

o

< 8lwst| ¢sl, FAPAASI0]E(SEM, S-4800, Hitachi Co.
LTD, Japan)& AR&sto] #A5IIch 24 A Algof Z2)E
B A3 S0 Wo 39 SlAw, by A 15kva v
& 2.20K2 B9 JH 9 Y& 60008 TH YIS 5
o} St X-ray 3 2A7](EDS, Energy Dispersive X-ray
Spectroscopy, Hitachi Co. LTD, Japan)S &3 ODDMAC
A2l 9 |2 PETASC) ER Y4 BAS Axstelc

2.3.2 He|M 227|(Fourier transform infrared spectro
scopy, FTIR)

PETA-S-2} ODDMACQ] Curing X2] &710] T2 functional
group?] WstE WESH] 28] ATR-FTIR(Spectrum 100,
Perkin Elmer, USA)2 o]&35te] &A351Yc}t FTIRS ARRStH
o] resolution 2cm™, TH}F ®9] 600 ~4000cm '] Foj
Al 243] scansto] £75HIT

24 NEHAZ |z 5%

ODDMAC7} R2jdl PETAS] 37 45
9 W) 9ol Al 508] AAlstel AL R PR E
rE tact Ak 72w KS K 1SO 105-C01 ¥Ho
2 mPslgon] AFE wulole AWWYA] APG(Alkylpoly

ook AIEF Ui+
],

I
A
o2

ol

| dF

2 e SA EHO| 7tst 7l PET M7 267

glucoside)E AL3I%CE APFAle] BEE Sg/LR Azl
AR5t H]-0lS ofy] 50:12 AFolz]A Al2ir]o] do] &%
402°Coll A MErS: AA|sHoIT

25 SHEHAE

ODDMAC7} #2]sl PETH QO] st 4 542 9lstol
23 s At A" &= Gram-negative
bacteria® Escherichia coli O157:H7(ATCC 43895)0]H,
Gram-positive bacteria® Staphylococcus aureusATCCB
AA 1707)5 AF2sHTH Zizho]l o ZA10]| Luria-Berani(LB;
ATCC bioscience, NJ, USA), Nutrient Broth(NB: ATCC
Medium, Sigma-Aldrich, USA), Agar(Difco, USA) HjX]
AHgSITE -80°CollA 52 HEd FENE, +5F &Y &
= A=olA 1AIRE o] o] 1~4°CojlA] 3ARE o] 271
Al EiR] Yol 1ml FEet & 121°CoflA 2027 Btet HE
AMgSH] Zale TRt lem Al§9 ¥z AE Alm
et 1A s =t HiR] ol ARIAIA 37°CoflA 24A4]

= rlon

o
PN po R dim

= =
26 &4 54

ODDMACZ F8% PETH&

oA Alze] I dsE

Figure 2. Surface and cross-sectional SEM image of (a) untreated PET, treated PET with ODDMAC at 130°C for (b) 10min, () 10min

and washed 25 cycles, (d) 10min and washed 50 cycles.
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Figure 3. SEM-EDS analysis of (a) untreated PET and (b) treated with ODDMAC(130°C, 10min).
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Figure 4. FTIR spectra of untreated PET and treated PET with
the ODDMAC of (a) 5%, (b) 10%, () 15%, (d) 20%, (e) 25% at
130°C for 10min. The peaks at 2850 and 2917 cm’
symmetric and asymmetric C-H stretching vibrations.
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Table 3. Contact angle of water droplets according to
treatment concentration

Treatment conc. Contact angle
(% o.w.s) (deg)
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Figure 5. Suggested reaction scheme between ODDMAC and PET fiber.
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Figure 6. Contact angle of water droplets according to treatment concentration; (a) untreated PET, (b) ODDMAC 5%, () ODDMAC
10%, (d) ODDMAC 20% at curing condition 130°C, 5min.
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Figure 7. Change after 20 seconds of contact angle according to treatment times; (a) 1 min curing, (b) after 1 min of (a), (c) 10

min curing, (d) after 1T min of ().
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Figure 8. Contact angle of water droplets at 15% ODDMAC concentrations, curing(130°C, 10min) according to washing times; (a)
untreated PET, (b) treated PET with 15% ODDMAC, (c) 5 times washing, (d) 10 times washing, (e) 25 times washing, (f) 50 times
washing.
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Untreated PET

Figure 9. Representative image showing the antimicrobial activity against (a) S. aureus and (b) £ coli for untreated PET, treated PET
with ODDMAC, and the treated fabrics after 25 and 50 washing cycles.
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