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Application of waterborne polyurethane-acrylate coated pigment
adhesives in pigment dyeing
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Abstract In order to improve the stability of the paste form of pigment and facilitate the pigment dyeing
process a waterborne polyurethane-acrylate coated pigment adhesives was prepared from polyurethane as
shell and pigment-polyacrylate as core by emulsifierHree emulsion polymerization. It was used for pigment
pad dyeing of cotton fabric. The size distribution mean diameter and surface morphology of polymer
emulsions were characterized by nanometer particle sizer and transmission electron microscopy. The
pigment dyeing process was optimized by adjusting the dosage of waterborne polyurethane-acrylate coated
pigment adhesives sodium alginate padding process and drying and curing parameters on the padding
process. The results show that waterborne polyurethane-acrylate coated pigment latex particles exhibit
obvious core-shell structure. The mean diameter is 126 nm. The dyed fabrics also show higher coloration
when the dosage of sodium alginate is 0. 2% pre-dryed at 80 °C and cured at 140 °C by two-dipping-
two-padding. The dyed fabrics display good flexibility after softening finishing with dry crocking fastness
up to 4 —5 level wet crocking fastness up to 4 level and soaping fastness reaching grade 4.
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1 2
Tab.1 Effect of dosage of colored adhesive on color Tab.2 Effect of dosage of sodium alginate on color
fastness and softness fastness and softness
/ / / / / /
/% 1%
5 4~5 4-~5 3 4-~5 4 0.1 3~4 4 3 4 3~4
10 4-~5 4-~5 3 4 3~4 0.2 4 4 3 4-5 3~4
15 4 4 3 3~4 3 0.3 4~5 4~5 3 4~5 3~4
20 4 4-5 2~3 4 3~4 0.4 4~5 4-5 3 4-5 3~4
25 4~5 4 ~5 2~3 4 3~4 0.5 4~5 4~5 2 4 3~4
30 4~5 4-~5 2 4 3~4 0.17 4 4 4 4~5 4
5" 4-~5 4-~5 3 4~5 4 0.2" 4 4~5 4 4~5 4
107 4~5 4~5 3 4~5 4 0.3" 3~4 4 4 4~5 4
15" 4 4-~5 3 4 3~4 0.4" 3~4 4 3 4-~5 4
20" 4~5  4-~5 3~4 4~5 4 0.5" 4 4 3 4~5 4~5
25" 4~5  4-~5 3~4 4-~5 4
30" 4 4-~5 3 4-~5 4
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Fig.6  K/S values of dyed fabrics vs.

padding times

3
Tab.3 Effect of padding times on color fastness and
5 K/S softness of dyed fabrics
Fig.5 K/S values of dyeing fabrics vs. dosage / / /
of sodium alginate
1 3~4 4 3 4 3
2 4 4 3 4 4
K
3 /8 3 4 4 3 3~4 3~4
o 4 ~ 4 3 3~4 3
1" 4 4 4 4-~5 3~4
2" 4 4~5 4 4-~5 4
3" 4 4~5 4 4 4
2 4" 3~4  4-5 4 4-~5 3~4
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Tab.4 Effect of curing temperature on color 8
fastness and softness of dyed fabrics Fig.8 SEM images of cotton fibers before and after dyeing.
/ / / / (‘a) Grey fabric ( x300) ; (b) Grey fabric ( x2 000) ;
< (¢) Dyed fabric ( x300); (d) Dyed fabric ( x2 000)
120 3 4 3 4
130 3 4 3 4
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