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Effects of E-beam Irradiation on the Waterepellency and Washing Durability of
the Waterepdlent Finished Chemically-recycled PET(CR-PET) Fabrics
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Abstract: The effects of ebeam irradiation on water-repdlency and washing durability of water-repellent finished
chemicaly-recycdled 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 that 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 weater
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-repellent finishing agent used in
this sudy got to cure sufficiently a low temperaure. Conseguently, e-beam irradiaion improved the washing durability of
waer-repdlent finishing on the CR-PET fabrics.

Keywords: chemically-recycled 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

min, ZAF 5, 10, 30, 50, 100, 200, 300kGyz= ZA}
ahodct.
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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(mymin) 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, ¢) 10kGy, d) 30kGy, €) 50kGy, f) 100kGy, g) 200kGy, h) 300kGy.

AL 9o Algstdlch. AAl s%= 0005 001,
0.05, 0.1wt%, AlE 2= 40T, A& A|7F 30&, Al
g 34 103], 203], 303, 403], 503] AEHAHES
ERLT

MSE 1 MSEL AATCC 22 23do] AFHe
o3} Teble 39 AXE wlol] ko] B WrhE T
FE Wl

dkpA 0 HEZES Contact angle meter(Drop Shape
Andyss DSA 100, Krus)E o|-g3slo] Sessile drop
fitinggo 2 24t 574 5ug Mg ®W
ol WHsl] 1000~1020 LAY elHe YEzt
& 58] 274sle] o8 Bk

Table 3. Standard spray test ratings

Rating Description

ISO 5 No sticking or wetting of upper surface

1SO 4 Slight random sticking or wetting of
upper surface

ISO 3 Wetting of upper surface at spray point

ISO 2 Partial wetting of whole of upper suface
Complete wetting of whole of upper

1SO 1 suface

1SO 0 Complete wetting of whole upper and

lowwer suface
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Figure 2. O1/GCys ratio in the surface of the CR-PET fabrics
with dose of e-beam irradiation.
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Figure 3. Effect of dose of e-beam irradiation on water
contact angle of the CR-PET fabric.
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Water repellency, Ratings

o
Cancentration (%)

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, x5000, (c) 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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Figure 8. Water contact angle of the CR-PET fabric with
the laundering cycles(temp. of 40°C and conc. of 1.0wt%).
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