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Effect of Low Temperature Plasma and DCCA treatment
on the Dyeing Properties of Wool Fabric
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Abstract— For the modification of wool surface, wool fabrics treated with oxygen low-temperature plasma(LTP) and
dichloroisocyanuric acid(DCCA) were dyed with milling type acid dye. The difference of dyeing properties on modified and control
wool fabric were investigated. DCCA treated wool showed that saturation dye uptake and dyeing desorption ratio were higher than
LTP treated wool. Dyeing transition temperatures of DCCA and LTP treated wool fabrics were 20°C degree lower than control
wool fabric. In light color fastness test, DCCA treated wool fabric was 1 grade lower than LTP or control wool fabric.

Keywords: wool, low-temperature plasma, DCCA, saturation dye uptake, dyeing desorption ratio
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Fig. 1. Chemical structure of dye used in this study.
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Fig. 2. SEM image from the surface of plasma treated wool and DCCA treated wool.

Fig. 3. Relationship between time of dyeing and dye
exhaustion of wool at 60C.
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Fig. 4. Relationship between dye uptake and dyeing
temperature.
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Fig. 5. Reciprocal plot (1/[Dls and 1/[D}) of plasma
treated wool, DCCA treated wool and control wool.

Table 1. Saturation dye exhaustion of wool fibers treated
with plasma and DCCA

Saturation dye exhaustion

Specimen (moljg X 10*)
Control wool 1.26
300w/10min plasma 1.58
5%(owf) DCCA 1.76
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Fig. 6. Relation between dye desorption ratio and
square root of time at 70C.
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Table 2. The mechanical properties of control wool
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