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Abstract: The effects of the low temperature plasma and chitosan treatments on the shrink resistant properties and
hand of wool fabrics have been studied. When the plasma treatment was carried out on the wool fabrics, the cuticle of
the wool fabrics seemed to be damaged; especially at 150 W power, it was observed that the scales were broken.
Therefore the structural changes of the wool fabrics decreased the felting shrinkage of the wool fabrics. Howerver, the
plasma treated wool fabrics showed harsher handle compared to untreated wool fabrics. When the plasma pretreatment
was applied on the wool fabrics, then water soluble chitosan was coated on the surface of wool fibers uniformly, the
shrink resistance of the wool fabrics was enhanced. The plasma-chitosan treatment also affected the mechanical prop-

erties and hand values of the wool fabrics.
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Figure 1. Parallel electrode type plasma treatment device.
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Figure 2. A simplified scheme of chitosan on (a) untreated
wool surface and (b) plasma treated wool surface.
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Figure 3. SEM photographs of wool fabrics (magnification:
%2000); (a) untreated, (b) 150 W plasma treated.
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Figure 4, Whiteness index values of wool fabrics, plasma
treated at different power and plasma-chitosan treated; (m)
plasma treated wool fabrics, (@) plasma-water soluble
chitosan/aqueous solution treated wool fabrics, (a) plasma-
chitosan/acetic acid aqueous solution treated wool fabrics.
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(b)
Figure 5. SEM photographs of wool fibers treated with water

soluble chitosan; (a) no plasma-water soluble chitosan
treated, (b) 150 W plasma-water soluble chitosan treated.
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Figure 6. Shrinkage in the warp direction of wool fabrics
plasma treated at different power.
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Figure 7. Felt shrinkage of wool fabrics, plasma treated at
different power and plasma-chitosan treated; (W) plasma
treated wool fabrics, (@) plasma-water soluble chitosan/
aqueous solution treated wool fabrics, (a) plasma-chitosan/
acetic acid aqueous solution treated wool fabrics.
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Figure 8. Friction coefficients of wool fabrics plasma treated
at different power.
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Figure 9. Bending hysteresis (0J) and shear hysteresis (®) of
wool fabrics plasma treated at different power.
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Figure 10. Friction coefficients of “plasma-chitosan treated

wool fabrics; (m) untreated wool fabrics, (a) plasma-water

soluble chitosan/aqueous solution treated wool fabrics, (@)

plasma-chitosan/acetic acid aqueous solution treated wool
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Table 1. Primary hand values and total hand values (THV) of wool fabrics

Wool fabric Stiffness Crispness Softness/fullness Anti-drape stiffness THV
Untreated 1.9 4 4.3 2.9 3
Plasma treated (150 W) 1.7 35 39 2.8 2.66
Plasma (150 W)-chitosan/acetic acid
aqueous solution treated 76 36 31 93 2.28
) i .
Plasma (150 W)-water soluble chitosan/ 53 5.6 31 6.3 32

aqueous solution treated
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