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Abstract Humectants are chemical compounds which added to water based pigment
inks for DTP (Digital Textile Printing) to prevent evaporation of water. The hu-
mectants usually have diol or triol type chemical structures and their -OH groups have
possibility to react with functional groups of the binder polymers, such as ester, car-
boxylic acid, and urethane groups, acting as a crosslinking agent. The crosslinking re-
actions between polymer binders and humectants in inks can affect touch of the print-
ed fabrics. In this regard, this study aims to investigate effect of chemical structures
and added amounts of humectants in pigment ink on touch of dyed fabrics by using
1,6-hexanediol, ethylene glycol, diethylene glycol, and 1,4-buthanediol with various
amounts added to the mixture of a black pigment and a polyurethane type binder.
Then, color, rubbing strength, touch of the fabrics dyed with the prepared pigment

inks were evaluated.

Keywords pigment ink, digital textile printing, humectant, binder, rubbing fastness,
touch of fabric
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Figure 1. Chemical structures of the humectants used in this study; (A) Ethylene glycol, (B) 1,6-Hexanediol, (C) Diethylene glycol,

and (D) 1,4-Butanediol.
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Table 1. Sample labels based on the ink compositions

Compositions (wWt%)

Humectant Sample name
Water Pigment Binder Humectant

No humectant 90 5 5 0 NH
89 5 5 1 EG1
87 5 5 3 EG3

Ethylene glycol
85 5 5 5 EG5
83 5 5 7 EG7
89 5 5 1 HD1
87 5 5 3 HD3

1,6-Hexanediol
85 5 5 5 HD5
83 5 5 7 HD7
89 5 5 1 DG1
87 5 5 3 DG3

Diethylene glycol
85 5 5 5 DG5
83 5 5 7 DG7
89 5 5 1 BD1
87 5 5 3 BD3

1,4-Butanediol
85 5 5 5 BD5
83 5 5 7 BD7
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Figure 2. Bending and shear properties of the cotton fabrics dyed with various ethylene glycol contents.
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Figure 3. Bending and shear properties of the cotton fabrics dyed with various 1,6-hexanediol contents.
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Figure 6. Glass transition temperatures of the mixtures of binders with various humectant compositions.
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Table 2. Rubbing fastness and stinffness of cotton fabrics dyed with various humectant compositions

Rubbing fastness

Stinffness (mm)

S posion i vt

Warp Weft Warp Weft Warp Weft
1 NH 3 3-4 1-2 2 107 80
2 EG1 4 3 3 3-4 98 117
3 EG3 4 4 3 3 65 97
4 EG5 4 2-3 3-4 2-3 100 122
5 EG7 3-4 4 4 3-4 106 68
6 HD1 4 4 3 4 99 64
7 HD3 2 2 2 2 67 80
8 HD5 3 3-4 3-4 3 102 67
9 HD7 3-4 3 3 3-4 116 77
10 DG1 2 3-4 3-4 4 90 59
1 DG3 4 3 3-4 3 116 78
12 DG5 4 2 3 3-4 97 61
13 DG7 3 3-4 3 3 100 71
14 BD1 4 4 4 3-4 72 102
15 BD3 2-3 2 2 2 115 82
16 BD5 2 2-3 4 2 105 77
17 BD7 4 3-4 4 3 110 79
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Table 3. Color properties of cotton fabrics dyed with various humectant compositions
Sample Humectant compositions K/S (Total) L a b

1 NH 145.798 25.676 0.333 0.73
2 EG1 249.577 28.278 0.363 1.021
3 EG3 278.241 26.82 0.298 0.913
4 EG5 276.972 26.878 0.32 0.956
5 EG7 270.858 27177 0.345 1.058
6 HD1 271.679 27.101 0.32 0.703
7 HD3 259.507 27.706 0.333 0.746
8 HD5 229.522 29.386 0426 1.073
9 HD7 223433 30.233 0.403 0.866
10 DG1 187.351 32.113 0.39 1

11 DG3 233.873 29.066 0.34 0.68
12 DG5 264.938 27433 0.35 0.75
13 DG7 225.577 29.563 0.37 0.87
14 BD1 215.765 30.231 0.393 0.967
15 BD3 214.189 30313 0.396 1.133
16 BD5 202.565 31.04 0.44 1.196
17 BD7 240.325 28.733 033 0.79
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