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The Effect of Plasma Oxygen on Wool Dyeing for Modifying

Dyeing Fiber Surface Properties and Reducing the
Environmental Effects of Wastewater Dyeing Industry
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Abstract
Background and scope: dyeing industry wastewater has a high rate of contamination due to the
presence of heavy metals and therefore, several methods have been developed to reduce the
environmental impact of wastewater in this industry. The aim of this study is to use plasma technique
as a rapid, low-cost and environmentally friendly process which has the ability of removing metal
mordants by using low amounts of chemical compounds with minimal impact on the environment
pollution.
Methods: In this study, color features of wool dyed samples were evaluated and compared under CIE
(L* a* b*). And finally, chemical and physical changes of row fiber and plasma after dyeing were
performed using SEM and FTIR analysis.
Findings: The research shows that plasma treatment for 3 minutes and 180 W has affected the wool
fiber surface and improves the uptake of dye in the fiber without the use of metal mordants.
Conclusion: Due to the fact that the industry is demanding cheap and convenient methods for dye
adsorption and removal of metals, using the mentioned method compared to other conventional
methods in textile industry is much faster, cheaper and cleaner. Moreover, the valuable properties of
fibers are maintained and new properties are added selectively.
Keywords: plasma, wastewater, dyeing, pollution
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Table 1- Conditions of plasma-treated sample dye variables
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Figure 2- Diagram of the effect of plasma operation on the color strength of dyeed samples at

different pH
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