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Table 1 Comparison of water repellency and oil repellency of different

natural fibers

Water repellency Oil repellency

Wetting Contact Wetting Contact
Samples Washes € €
time  angle® Ralingl’ time  angle’ Rating®

o o

min

min
0 >30 125 1.5 0 0 0
Wool 5 >30 125 1.5 0 0 0
10 >30 120 1.5 0 0 0
Silk 0 0 0 0 0 0 0
Cotton 0 0 0 0 0 0 0

*The contact angle at 30 s after water/oil droplet was dropped distilled
water/salad oil used "According to AATCC 22-2001 testing method
¢ According to AATCC 118-2002 testing method

2.2
2
15° 10
1.5 2.5~3.5
10
45° 3
10
105 ~ 120° 4~6 . 2
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Table 2 Effect of wool surface modification on the water repellency and oil repellency

Water repellency Oil repellency
Samples Washes Wetting Contact o Wetting Contact o
. . ) Rating” . . ) Rating’
time min angle® ° time min angle® °©
0 >30 125 1.5 0 0 0
Untreated 5 >30 125 1.5 0 0 0
10 >30 120 1.5 0 0 0
N r dified 1 il 0 >30 135 4.5 >30 105 5
on-su d(,'(‘:.m ified water and ol s 230 135 3 5130 % 4
repellent finished wool
10 >30 120 1.5 5 45 3
Low-temperature ~ plasma  treated 0 >30 150 5 >30 135 6
followed by water and oil repellent 5 >30 150 3.5 > 30 120 5
finished 10 >30 135 2.5 > 30 120 4
Surface modification agent- | treated 0 >30 150 5 >30 135 6
followed by water and oil repellent 5 >30 150 4 >30 120 6
finished 10 >30 135 3.5 >30 120 5
Surface modification agent- [ treated 0 >30 150 5 >30 135 6
followed by water and oil repellent 5 >30 135 4 >30 120 5
finished 10 > 30 135 3 >30 105 4.5

* The contact angle at 30 s after water/oil droplet was dropped distilled water/salad oil used * According to AATCC 22-2001 testing method © According to
AATCC 118-2002 testing method

Wenzel * Cassie and Baxter’
Wenzel
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Fig. 2 The water droplet a and the oil droplet b on the low-
temperature plasma treated followed by water and oil repellent finished Cassie and Baxter
wool fabric o
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Fig. 3 SEM images of various surface modified wool
a Untreated wool b TLow-temperature plasma treated wool
¢ Surface modification agent- | treated wool d Surface modification agent- I treated wool
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Fig. 4-2 C 1s spectra of untreated and chemical treated wool fabrics

a Untreated wool b Surface modification agent- | treated wool

¢ Surface modification agent- | treated wool
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Fig. 5-1 S 2p spectra of untreated a and plasma treated b wool
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Fig. 5-2 C 1s spectrum of plasma treated wool fabric

Table 3 The swrface elemental composition % ~ of various surface

modified wool

Sample C 0] N S
Untreated wool 73.3 13.4 10.1 3.2
Plasma treated wool 60.4 23.9 11.5 2.2
Chemical- | treated wool 64.1 22.0 12.7 1.2
Chemical- || treated wool 63.8 22.4 12.8 1.0

* By atoms
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Fig. 6 FTIR-ATR Spectra of various surface modified wool S—O
region
a Untreated wool b Plasma treated wool ¢ Surface modification

agent- || treated wool d Surface modification agent- | treated wool
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EFFECT OF WOOL SURFACE MODIFICATION ON WATER REPELLENT
AND OIL REPELLENT FINISHINGS
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of the Ministry of Education  Zhejiang Sci-Tech University ~ Hangzhou 310018
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Abstract Scanning electron microscopy SEM  X-ray photoelectron spectroscopy XPS and Fourier transform
infrared spectroscopy in attenuated total internal reflectance mode FTIR-ATR were employed to probe the surface
chemical and physical structure natures of the surface modified wool. The SEM analysis shows the nano-size
roughness on the plasma treated or chemical surface modified wool scales. Wenzel equation and Cassie and Baxter
equation are used to illustrate the relationship between surface roughness and contact angle then to reveal the
reasons why surface modifications are able to impart an improved water repellence and oil repellence and stain
resistance to wool. The XPS and FTIR-ATR analyses indicate the surface disulfide bonds scission and surface lipid
modification/removal on the surface modified wool. The wool surface chemical changes are beneficial for water/oil
repellent agent to absorb and fix on wool fibers. The synergistic effect between surface modification and water/oil
repellent finishing imparts a lotus-like effect to wool resulting in super water repellence and oil repellence functions
of wool.

Key words Wool Surface modification Nano-structure Contact angle Water repellence and oil repellence

Low-temperature plasma Chemical modification





