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Abstract: To address the industrial challenges associated with conventional disperse dyes printing,
particularly excessive water consumption and the difficulty of simultaneously achieving satisfactory color
fastness and fabric handle, a washing-free printing paste system suitable for liquid disperse dyes was
developed. High-strength liquid disperse dye was first prepared by efficiently grinding Disperse Red 167.
The types and proportions of thickeners and binders were then systematically optimized to determine the
optimal printing paste formulation. On this basis, the rheological properties of the printing paste, the

resulting printing performance in terms of fabric handle, and the synergistic interactions between the dye
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and auxiliaries were further investigated. The results showed that the optimal formulation consisted of
high-strength liquid Disperse Red 167 with a mass fraction of 3%, KG-401TJ thickener with a mass
fraction of 4%, and MCH-206 binder with a mass fraction of 1%. This system exhibited excellent overall
performance. The viscosity recovery rate of the printing paste reached 98.5%, and the paste showed
favorable thixotropic behavior. At a fixation temperature of 190 ‘C the printed fabric achieved an apparent
color depth (K /S value) of 20.1. The dry rubbing fastness reached grade 5, while the wet rubbing
fastness reached grade 4-5, and the overall color fastness remained stable after reduction cleaning. The
printed fabric also exhibited excellent and well-balanced handle properties. Fullness was maintained at
grade 5 in all directions, and the fabric exhibited relatively low roughness. After reduction cleaning, the
roughness was further reduced to grade 2 in all directions. resulting in a softer fabric handle. This study

provides a green and efficient approach to disperse dye printing that combines high color fastness, desirable

fabric handle, and reduced water consumption.

Key words: liquid disperse dyes; washing-free printing; range analysis; rheological properties; dye-

auxiliary synergistic effect; fabric handle evaluation
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