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Abstract: 
Dyes used for textile dyeing and printing have many different, complex chemical structures and are produced using risky 

chemical methods from petrochemical sources, endangering both human health and the environment. Today, most 

synthetic food dyes are also derived from petroleum, but they are edible and less toxic than those used to dye textiles. The 

current study is an attempt to reduce the risks on human health and the environment that resulting from the usage of 
synthetic textile dyes via evaluating printability of wool fabric with three synthetic food dyes. The chosen colors are 

Brilliant Blue FCF (blue dye), Ponceau 4R (red dye), and Tartrazine (yellow dye). The effect of different factors on the 

color strength of the printed samples was studied, i.e. concentrations of acid donor, urea, solvent, and dyes. The impact of 

steaming time and temperature on dye fixation was investigated. Light, rubbing, washing fastness and ultraviolet protection 

factor "UPF" values of the printed woolen samples were evaluated. The printed samples gave high values of UPF and color 

fastness properties were ranging between moderate to excellent. Dyes are a class of food additives have no nutrition value 

but are added to foods with the objective of providing color to make the product more appealing and recognizable, so 

increasing its consumer acceptability. In ancient times, colorants were obtained from natural sources, but nowadays food 

colors are obtained from natural or synthetic ones. All synthetic dyes that are currently used in food have gone through 

testing for toxicity in animal studies and there is quite a bit of controversy regarding the safety of these dyes. Interestingly, 

some food dyes are deemed safe in one country, but banned from human consumption in another, making it extremely 
confusing to assess their safety. Synthetic food dyes are technically known as artificial food colors. To make them more 

identifiable, they have both a common name and an official number that may differs from country to another. Color is the 

main attraction of any fabric. Synthetic dyes used for textile dyeing and printing have many different, complex chemical 

structures and are synthesized from petrochemical sources through hazardous chemical processes pose threat to the 

environment and human health. Use of these dyes has an adverse effect on all forms of life. Their toxic nature has become 

a cause of critical concern to environmentalists.  The present work is a trial to investigate the printability of wool fabric 

with three low-toxic artificial food dyes to minimize the health and environmental hazards associated with the use of 

synthetic textile dyes. Ultraviolet protection factor (UPF) values and color fastness to washing, rubbing, and light of the 

printed wool samples were assessed. 

Methodology: Wool samples were printed with the three dyes via flat silk screen technique. Different concentrations of 

ammonium sulphate (0, 10, 20, 30, 40 and 50 g/kg) were added to the printing paste, as well as different concentrations of 

urea (0, 10, 30, 50, 70, 90 and 110 g/kg) and glycerin (0, 10, 30, 50, 70and 90 g/kg). After printing, the samples were dried 
at ambient conditions prior to steam fixation.  Fixation step was done at different steaming temperatures (105, 110, 

115,120, 125 and 130 ºC) for different intervals of time (10, 20, 30, 40 and 50 minutes). Effect of dyes concentration on the 

color strength of printed wool samples at the optimum conditions of printing was evaluated. After fixation, the substrates 

were rinsed with cold water, washed with 2 g/l non-ionic detergent at 65 ºC for 20 minutes, rinsed with hot water followed 

by rinsing with cold water, and finally dried at ambient conditions. Light, rubbing, washing fastness and ultraviolet 

protection factor "UPF" values of the printed woolen samples were evaluated.  

Results: Ammonium sulphate concentration of 30 g/kg gave the best results for prints with blue and red dyes and 40 g/kg 

gave the best for the yellow dye. Urea concentration of 70 g/kg gave the best results for prints with red and yellow dyes 

and 110 g/kg gave the best for blue. It is observed that the optimum concentration for glycerin is 30 g/kg for yellow and red 

dyes and 70 g/kg for the blue . The optimum chosen steaming condition is at 120 ºC for 30 minutes. Color strength K/S of 

wool samples increases upon increasing the dye concentration in the range studied. All the prints achieved excellent 
protection category with UPF rating of 50+.  Wash fastness ranged between average and excellent. Rubbing fastness 

ranged from good to excellent.  

Conclusion: The present study confirms the possibility of printing wool fiber with three different food dyes. The printed 

samples acquire good overall color fastness properties and excellent protection category with UPF rating of 50+. 
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