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Abstract In this study, PET containing 3% silver ion-exchange zeolite was mixed with
cotton in a ratio of 6:4 to prepare a spun yarn to evaluate the tensile strength,
absorption speed, absorption rate, antibacterial property, and the efficiency of
deodorization. As a result, the following conclusions were obtained. First, it can be
confirmed that silver ion exchange zeolite is evenly distributed inside and on the
surface of the antimicrobial PET-SF through SEM. It was found that the tensile
strength between the CVC sample mixed with silver ion zeolite PET and cotton and
the normal cotton 100% sample was slightly lower in the CVC sample. Although the
absorption speed and water absorption rate were measured to find out the moisture
characteristics, it was confirmed that there was no significant difference. The contact
angle was slightly larger in the antimicrobial CVC sample, but the time it took for
the moisture to completely penetrate into the knit fabric was 0.85 seconds. In
addition, it was found that out of the total mixing ratio, 40% of antibacterial PET
was spun with regular cotton to produce yarn, which had an excellent bacteria

reduction rate of 99.9% and a deodorization efficiency of 85%.

Keywords antibacterial property, silver ion, zeolite, nanocomposite spun yarn, ion

exchange

2, oF AEolE Faol
st Jtstn QT o]oﬂ ol-_;,L IS ES RS A
2 HeEE Ampjols ddo] ExsPiL AAFE
-

Aoy, FHE, A A, Hrp F4 5 oAt 75 I} 0|5 S0l 93t EE] upHO Oast 7|29 7}A]
ZPRIAL QT 58] b Alzbelo] thgt st FASA of 3 glony NEt @ npare) o)t WS v Alolx] Rt
FojR|L =, ol MELR Uk Al2tdE AlEo] A-&st HY 5712 5 A|7bo] R[22 I 7)ho] AshEs Zog
7] 95t} AL A 2Utg =R SOl N8R oF o oredA QJr}. 1L r}Lst ofE2Ao] S5 £0AE 4 Q= &
27fet o} At g Axfol e chFshAl gaEln Yok o+ 2 259 58S TRE AR ARES Y Ui EE 1
20029 ARA(SARS)E AlRfo® 2012¢  O|2A(MERS)QF 3] AR & AHERS sh= Ao} giEEo|long I LS A&
20208 F =21} 19(COVID-19) mid|9l(pandemic) Aketof o]= Moz Ox|st= 7o e HQsicty 2 2 9tk
Al A EAS S BIRSE 245 A &8, A8dH] 5 oY shH 2 Wiz o}9 Zo] Z&o0]QC dhiAo] 9Ashe] t}

24



PETSt O|2u

gt Zeolite Ltte =8 LHAZ M=o LIES| gty 25

PET + Ag ion Zeolite

ll Polymerization

Master Batch

ﬂMelt Spinning

Anti-bacterial PET

ﬁCutting

Anti-bacterial PET-SF

Figure 1. Manufacturing process of anti-bacterial PET-SF and image of master batch and staple fiber.
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where,
Wy : Initial fabric weight
W, : Fabric weight after water absorption
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Deodorization efficiency (%) =

where,
Cp : Gas conc. of blank after 2hr
Cs @ Gas conc. under sample existence after 2hr
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Figure 2. SEM images(x 2000) of surface (a) and cross-section (b) of anti-microbial PET fiber.
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Table 1. Tensile strength of CM cotton and anti-bacterial CVC
spun fiber

Sample Tensile strength (cN)
100% CM 30'S cotton spun fiber 300
Anti-bacterial CVC 30'S spun fiber 280
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Table 2. Absorption speed and absorption rate of CM cotton,
TR, and anti-bacterial CVC single jersey
Absorption Absorption
Sample Ly Pt
speed (mm) rate (%)
100% CM 30'S cotton
. . 1 75.7
single jersey
30'S TR single jersey 88 90.9
Anti-bacterial CVC 30'S
1 804

single jersey
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Table 3. Contact angle of CM cotton, TR, and anti-bacterial CVC single jersey

Contact angle (deg.)

Absorbed time of water droplets

Sample
Left Right (seq)
100% CM 30'S cotton single jersey 58.70 58.70 12.56
30'S TR single jersey 72.70 70.20 2.09
Anti-bacterial CVC 30'S single jersey 88.30 88.30 0.85

Gram (+); Staphylococcus aureus ATCC 6538, Gram (-); Klebsiella pneumoniae ATCC 4352

CA left: 58.77

CA right: 88.37

Figure 3. Image of contact angle on CM cotton (a), TR (b), and anti-bacterial CVC single jersey (c).
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Table 4. Antimicrobial property of anti-bacterial CVC single jersey
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Sample Bacteria 0 (hr) 18 (hn) Reduction rate (%)
Gram (+) 20x10* 2.8x10° 0
100% Cotton
Gram (-) 2.0x10* 2.6x107 0
Anti-bacterial CVC 30'S Gram (+) 2.0x10* 1.2x10° 99.9
single jersey Gram (-) 20x10* 26x10° 99.9
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Table 5. Efficiency of deodorization on anti-bacterial CVC
single jersey

Sample Deodorization efficiency (%)
100% CM 30'S cotton 0
single jersey
Anti-bacterial CVC 30'S
. . 85.0
single jersey
2F ol se FHAZ 4 St o2t Avf= AE0lM
AGer g Vate dxjstel AlgetolEo] o] A% Ho U=
2 o]Zo] o] Alamof FF2 FoU7] HZol2tal AlzHtt

g7t 2 HAE flofire 231/4%8 42 F)lste
Aldoz gl HdRlo] HE otNEARS ol&stitt. Al
2tolE9 mAI7]5o] 7H ERES Blust] sl 22 55
o] AZ2tolE CVC A= Aot 4Rt CVC A= AAIE vl
Alez ARESHITH 231/458 Ald 2t Table 5o B&

ule} 2ro] A|gatolE CVC A2 ARI7E 2417 & opEAto]
85% AT v, Qul CVC A2 ARE 23/23 Gt
Qe e ¢ 4 k. ol AgelolE CVC A2 AA| At
of o8 AgetolES AYIE WRE oEM TtATt &
xhelo] 2alaIp] wRd JoR oa% 4 9ot

4 2 E

Bl wiol Aol g7 Asut e T WAl AAS 9
ot BeMbEAlE Hl&stL 1 2AS dopuoih 2 ol W
3l xl2aolE7} 3% 9% PETS cottonit 6:4 B &2 53
sto] WA UALE Axsto] A} QAL SRS wlEst &
F/ARE B4e U EA4ES WG Aut ohSa e A
29 Adg 2 99t

WA SEMS E3 @A PET-SF U89} mvio] & ole

gt AleafolEt M2 1A BxE S QI & 9

3t cotton 100% A& 7Holl AF QA== CVI
R A2 4 4 AT 2RESAEE Doter] Sl a4
2 5482 Ao Y 2 Aol gl Aol =RlEd
: g = = YEMRIEL
20] o £0= s AvE T7A] 2™ AJ{F2 0.85
22 7MY Aot &3t AA| £88 5 ot PET 40%E <

S =2
4 cottond} WAlse] YALE MEsIlE W 99.9%0] 94
& AIZhgF 85%2| 2H/AF ATt e A AT 4 9

A

=CIE:

10.

11.

drel =

o

ra

[

o

:

ARy ]e8Beal el AR ety
uto} 434%l o119)(NRF-2020R 1H1A2102290).

o

pind

References

. Y. Li, T. Verbiest, R. Strobbe, and I. F. J. Vankelecom,
Silver Nanoparticles as Localized ‘“Nano-heaters” under LED
Light Irradiation to Improve Membrane Performance, Journal
of Materials Chemistry A, 2(9), 3182(2014).

. M. Rajan, G. Dharman, and M. Sumathra, “Development of
Microwave  Absorbers from  Biopolymer
Elsevier, Amsterdam, pp.231-253, 2017.

. . S. Chronakis, Novel Nanocomposites and Nanoceramics

Composites”,

Based on Polymer Nanofibers Using Electrospinning Process-
A Review, Journal of Materials Processing Technology,
167(2-3), 283(2005).

. Y. S. Zhang, L. T. Hu, J. M. Chen, and W. M. Liu,
Fabrication of Complex-shaped Y-TZP/Al,O; Nanocomposites,
Journal of Materials 209(3),
1533(2009).

. B. Naufal, S. G. Ullattil, and P. Periyat, A Dual Function
Nanocrystalline TiO, Platform for Solar Photocatalysis and
Self Cleaning Application, Solar Energy, 155, 1380(2017).

. Y. M. Park, Dyeing Characteristics of Fermented Caesalpinia
Sappan L. Wood Extract with Chitosan-Acetic Acid Solution
and lllite Powder, Textile Coloration and Finishing, 31(4),
271(2019).

.M. J. Kim and Y. M. Park, High Sensitive CNT Imbedded
Knit Fabrics for Heat Comfort, Fibers and Polymers, 19(10),
2112(2018).

. R, H. McQueen and S. Vaezafshar, Odor in Textiles: A
Review of Evaluation Methods, Fabric Characteristics, and
Odor Control
90(9-10), 1157(2019).

. K. M. F. Hasan, D. Hridam, M. M. Rahman, M. N.
Morshed, S. A. Azad, and C. Genyang, A Review on
Antibacterial Coloration Agent’s Activity, Implementation and

Processing  Technology,

Technologies, Textile Research Journal,

Efficiency to Ensure the Ecofriendly and Green Textiles,
American Journal of Polymer Science and Engineering, 4(1),
39(2016).

A. Y. Hwang, Characteristics of Antimicrobial Coating Agent
for Ag M.S. Thesis,
National University, 2008.

J. Y. Kimj, T. Y. Kim, and J. Y. Yoon, Antimicrobial
Activity and Mechanism of Silver,
Industrial Engineering Chemistry, 20(3), 251(2009).

Doped Hydroxyapatite, Kangwon

Journal of Korean

Textile Coloration and Finishing, Vol. 33, No. 1



12. M. Krol, Natural vs Synthetic Zeolites, Crystals, 10, Microporous and Mesoporous Materials, 283, 25(2019).
622(2020).

14. M. Yamlmaz and F. Kalaoglu, Investigation of Wicking,
13. L. Cisneros, F. Gao, and A. Corma, Silver Nanocluster in

Wetting and Drying Properties of Acrylic Knitted Fabrics,

Zeolites Adsorption of Ethylene Traces for Fruit Preservation, Textile Research Journal, 82(8), 820(2012).
Authors
MBS QHTHSID RTINS AAFY S
udn|  gdtielam oFmMStD n4

SHAGIMIpBSIEA] A 33H A 18



