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A New Method to Improve Dyeing Properties of Cotton Substrate by The
Introduction of Urea Hydrochloride/Ethylene Diamine Deep Eutectic Solvent as an
Intra Crystalline Swelling Agent
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1Esfahan, Esfahan University of Technology, Textile Engineering Department,Postal Code 84156-83111
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Abstract

In this study, using more biocompatible solutions, deep eutectic solvents, are recommended to improve the properties of cotton fibers chiefly dye
uptake. Urea hydrochloride/ethylene diamine eutectic solvent was used due to its unique properties in case of ability to cause swelling without
any structural destruction and negative effect on the strength of cotton substrate, low viscosity and ease of use. This eutectic solvent was
synthesized with a molar ratio of 1/3 respectively for Urea hydrochloride and ethylene diamine and applied on a cotton fabric at room
temperature in a shaker for 2 hours. The changes of fibers cross-section in treated samples were evaluated by scanning electron microscopy
(SEM) images The variation of physical and mechanical properties of modified cotton fabrics in a term of strength, percentage of elongation,
degree of swelling (cm®100g) and gloss value were measured.. Dyeing properties of dyed modified samples (with congored) including K/S
values, dyeing speed and half dyeing time were calculated. All of the results compared with samples treated in sodium hydroxide solution and
ethylene diamine as a reference and untreated sample as a control. Finally, changes in chemical properties such as crystallinity were evaluated
using X-ray diffraction (XRD) method. The obtained results confirm the effectiveness of this new approach in modifying of cotton fabrics
without any negative changes in the desired properties of the fiber.

Keywords: Deep eutectic solvent, Urea hydrochloride /ethylene diamine, Sodium hydroxide, Ethylene diamine, Cotton fabric
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