SIREMIIEHRIX|

PISSN 1229-0033, elSSN 2234-036X

https://doi.org/10.5764/TCF. 2016.28.4.271

Glycidyltrimethylammonium chloride(GTAC)2t Ag L= X}
7t BEE LIYEo| ot U SdH3S|

Antimicrobial Properties and Characteristic Changes of Nylon
Treated with Glycidyltrimethylammonium chloride(GTAC) and Silver
nanoparticles(AgNPs)

*Corresponding author
Sang Oh Lee
Iso4015@ynu.ac.kr

Received_September 13, 2016
Revised_October 05, 2016
Accepted_November 21, 2016

TCF 28-4/2016-12/271-279
©2016 The Korean Society of
Dyers and Finishers

Dakyung Kang, Jaewoong Lee and Sang Oh Lee!*
Department of Textile Engineering and Technology, Yeungnam University, Gyeongsan, Korea
'Department of Clothing and Fashion, Yeungnam University, Gyeongsan, Korea

Abstract This study deals with antibacterial properties of nylon fiber treated with gly-
cidyltrimethylammoniumchloride(GTAC) and silver nanoparticles(AgNPs). Nylon fibers
were soaked into GTAC(2-30%, v:v) solution for 20 min. After sample was pre-drying at
80°C for 10min and cured at 180°C for 5min. The AgNPs coating was accomplished by
soaking in silver colloid solution at 45 °C for 90 min. The coated nylon fibers were char-
acterized by scanning electron microscopy-energy dispersive spectroscopy(SEM-EDS).
EDS analysis indicated that AgNPs and GTAC was attached on nylon fibers. The treated
nylon fibers showed antimicrobial properties against Escherichia coli(ATCC 43895),
Pseudomonas aeruginosa(ATCC 13388) and Staphylococcus aureus(ATCCBAA-1707).
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Figure 1. Glycidyltrimethylammonium chloride

(GTAC) structure.
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Figure 2. Reaction scheme between AgNPs and nylon fiber treated with GTAC.
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Figure 3. Scanning electron micrograph of (a) untreated nylon fiber, (b) treated nylon with 2500ppm of AgNPs
and 30%(v:v) of GTAC, (c) treated nylon fiber with 20,000ppm of AgNPs and 30%(v:v) of GTAC, (d) treated
nylon fiber with 30,000ppm of AgNPs and 30%(v:v) of GTAC.
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Figure 4. SEM—EDS micrograph of (a) untreated nylon fiber (b) treated nylon fiber with AgNPs and GTAC.
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Figure 5. Different approaches to increase Ag
atomic(%) on the nylon fiber: (a) atomic(%) of Ag on
nylon fiber surface treated with GTAC(30%,v:v) and
AgNPs(30,000ppm) at different temperatures, (b)
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face treated with GTAC and AgNPs(30,000ppm) at
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Figure 7. Antimicrobial activity of (a) untreated nylon fibers against E. coli, (b) nylon fibers treated with
GTAC/AgNPs against E. coli, (c) untreated nylon fibers against P. aeruginosa, (d) nylon fibers treated with
GTAC/AgNPs against P. aeruginosa, (e) untreated nylon fibers against S. aureus, (f) nylon fibers treated
with GTAC/AgNPs against S. aureus.
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Table 1. Antimicrobial test results of untreated and treated nylon fibers

Bacterial no. (cfu/sample)

Samples
E. coli P. aeruginosa S. aureus

Untreated nylon(#1) 7.3x10° 7.1x 104 1.1 x10°

Nylon treated with GTAC(#2) 2.0x10° 7.0x10° 4.0x10°

Nylon treated with silver(#3) 0 2.0x10' 8.0x 10°

Nylon treated with silver/GTAC(#4) 0 0 0

Sample #4 after 10 washing cycles 0 0 0
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