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Abstract: The surface of hydrophobic polypropylene (PP) fibers (spun-bonded fabric) was treated by an
atmospheric plasma treatment method. These pre-treated hydrophilic PP fabrics were dip-coated in the aqueous
poly(N-vinyl pyrrolidone) (PVP) solution. PVP layers on the surface of PP fiber were crosslinked by an
irradiation of electron beam. The thickness of PVP hydrogels coated on the surface was easily controlled by
changing the concentration of PVP in coating solution. The stepwise surface treatment, PVP coating, and
hydrogel formation via electron beam irradiation were analyzed by the measurement of contact angle, scanning

electron microscopy, and optical microscopy.
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Figure 2. SEM micrographs of PP fiber surface: (a) bare,
(b) plasma treated, (c) PVP coated on bare PP, (d) PVP
coated on plasma treated PP.
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Figure 3. SEM micrographs of PVP-coated PP fibers: (a)
bare, (b) 0.5 wt(%) PVP solution, (c) 1 wt(%) PVP solution,
(d) 2 wt(%) PVP solution, (e¢) 3 wt(%) PVP solution.
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Figure 4. SEM micrographs of (a) bare and (b) PVP hydrogel
coated PP fibers.
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Figure 5. Thickness changes of PP fiber with various
concentrations of PVP solution.

Eepzol AHe) ¥
glzzad 48 Ko Py
2 AolT 4 9ge Kol

}

A0 2E e

E J—Zi°ﬂ 1 4—71 =9 S
Aeislof PVP 1Y 77 F7heta
HolA =t} Fig. 62 PVPZE

_}L
N
2l
i)
> #
HPF
rlo
111>

d zemegd daol A% We 2AR ¥

At & &= (relative humidity, RH) Z=ZA ol 4 A7t

243 &7t B Afolr). Bare ZejZR Wl

i 80% RH 2o A 24413t o= HF2po]
H 51 %?8 ‘?_P%, PVP sto|Erdle I9H &

P A ol Baztel 39 24

33° 24/\]2_1- OﬂL‘ 13°2 24

Journal of Adhesion and Interface Vol 20, No.2 2019

(a) 1H () 24H

(c) (d)
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Figure 6. Photographs of water droplet at 80% relative
humidity on (a) bare PP after 1h, (b) bare PP after 14 h, (c)
PVP hydrogel coated PP after 1h, (d) PVP hydrogel coated
PP after 5h, (e) PVP hydrogel coated PP after 24 h.

Figure 7. Optical microscope images of (a) bare PP fiber
and (b) PVP hydrogel coated PP fiber.
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