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Effects of E-beam Irradiation on the Wate-repdlency and Washing Durability of
the Wate-repdlent Finished Chemicallyrecycled PET(CR-PET) Fabrics

Sun Young Lee, Han Guel Sohn, Sung Chan Lim, Hyoung Dal Lee' and Seung Goo Lee'

Department of Advanced Organic Materials and Textile System Engineering, Chungnam National University, Dagjeon, Korea
'Nicca Korea Co. Ltd., Daegu, Korea

(Received: March 5, 2015 / Revised: March 19, 2015 / Accepted: April 2, 2015)

Abstract: The effects of ebeam irradiation on water-repdlency and washing durability of water-repelent finished
chemically-recycled PET(CR-PET) fabrics were investigated. As results, more doses of e-beam irradiation damaged the
fabric surface more severely. It was thought because the high densed energy was formed, where the more e-beam
was converged. The contact angle measurement showed tha as the dose of e-beam irradiation increased, water wettability
of the CR-PET fabric increased dightly. It was thought to be due tha the surface etching by e-beam irradiation let water
droplet permeete into the fabric surface better. The concentration of the water-repdlent finishing agent was more important
factor than curing temperature as finishing parameter. It was considered because the water-repelent finishing agent used in
this dudy got to cure sufficiently a low temperature. Conseguently, e-beam irradiation improved the washing durability of
water-repdlent finishing on the CR-PET fabrics.

Keywords: chemically-recyded PET(CR-PET), contact angle, ebeam irradiation, water-repelency, washing
durability
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Table 1. Characteristics of chemically-recycled PET fabric

Fiber Chemically-recycled PET
Weave Plain
Fineness(d) 2
Yarn count 60x42
Ared weight(g/n?) 187.6
Thickness(mm) 0.19
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Table 2. Conditions of e-beam irradiation of

chemically-recycled PET fabric

Conditions Varibles
Max. accelerating 10
energy(MeV)
Electric current(mV) 18
Speed(m/min) 10
Dose(kGy) 5, 10, 30, 50, 100, 200, 300
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Figure 1. Morphology of the e-beam irradiated CR-PET fabric according to dose of

e-beam irradiation(x1,000).

a) Untreated, b) 5kGy, c) 10kGy, d) 30kGy, e) 50kGy, f) 100kGy, g) 200kGy, h) 300kGy.
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Table 3. Standard spray test ratings

Rating Description

ISO 5 No dticking or wetting of upper surface

1SO 4 Slight random sticking or wetting of
upper surface

ISO 3 Wetting of upper surface at spray point
Partial wetting of whole of upper

1S0 2 surface
Complete wetting of whole of upper

1S0 1 surface

1O 0 Complete wetting of whole upper and

lowwer surface
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Figure 2. O./Cys ratio in the surface of the CR-PET fabrics
with dose of e-beam irradiation.

BTG FGA A 278 A 2%

A 2ARge] mE g9 ULE AolE AWR
7] A 2ARgol @] 2AbE SRt EEjo A
o 8 & HEAE SAsgen, 1 2HE
Figure 3of Wehfgich. Ay 2k sishfy &2
ArE AN & HEZS E‘ﬂ A Aol
S7IeAA HEAL AM3 fgase AR Yebd
o ole AR F71 tﬂrﬂ} 42 B ofFo] o
ol WA Fo] A2 JF, 37| F o 8ol
A FE2 AEEN] WE AR Az

A 2ARE ST wheE ﬁHXH*E Eo2EHE
o IS HESP] A8 RARFE gQRjste] A4
g I SEe Azl *l@%‘ olgste] 5%
SIiTh 1 At 2ARg] JHgle] BE 55H0R U
Bt o 9 WS UERICE B A =

AL Aol tiE B HEA= A 2ARES 710
ohe} froft Aol LA it

A =AM SR EjolAE gL o8t
Ao Y7 A(ESA FE 1Lowm%, FoiE &
= 10T)oR AsgE fe davks Ao
7k Hpt 9l Ao vt

4 WAIKT FZ0| M2 FXRY FAF SHEIRHAY
E2\0|AEKIZe| WAL
WsAe] FE bl nel wvlEE B we
A& Apsh) fsiel W4d 2 siet Eol
AEAES olgslo] WAA|Y FEo| uwet Hejsio
xao] Aol ol UAE BRE B

140

1354
130 o

125

Water contact angle(-)

120

50 160 1&0 260 Zéﬂ 360
Dose of irradiation (kGy)

o4

Figure 3. Effect of dose of e-beam irradiation on water
contact angle of the CR-PET fabric.
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Figure 4. Water repellency rating of the CR-PET fabric with
concentration of detergent solution at 130°C of curing.
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Figure 5. Water repellency rating of the CR-PET fabric
with curing temperatures at 1.0wt% of concentration.
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Figure 6. Surface morphology of the CR-PET fabric :

@ Raw, x50, (b) Raw, 5000,

() Water repellent-treated CR-PET fabric,

x50(treatment conditions: 130°C, 1.0%), (d) Water repellent-treated CR-PET fabric,

x5,000(treatment conditions: 130°C, 1.0%).
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Figure 7. Water contact angle of the CR-PET fabric with
concentration of detergent solution(temp. of 40°C).
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