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Abstract The previous study reported that the quaternary copolymer of MMA, BA,
MAA, and NEA was expected to be a good monomer composition for a binder
polymer with good rubbing fastness for digital textile printing (DTP) pigment ink.
the rubbing fastness of the dyed fabric with the quaternary copolymer

binder containing pigment ink is not enough to be commercially used. Therefore, this
study aims to optimize MMA:BA:MAA:NEA compoistion for improved rubbing

fastness.

were synthesized using miniemulsion polymerization. The particle size,

And the binder polymer with various MMA:BA:MAA:NEA compoistions

viscosity,

molecular weight, and Tg of the synthesized binder were evaluated. And the color

strength and rubbing fastness of the black pigment ink dyed cotton fabrics with the

prepared binders were also evaluated. Then, the stiffness of undyed and dyed cotton

fabrics were evaluated to investigate the changes in touch as the binder structure

Textile Coloration and Finishing Changes.
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Table 1. Monomer compositions to prepare the binder polymers in this study

Sample DI Water Monomer compositions HD Sbs KPS Butfer
P @ P @ @ @ @
2.5:17:0.1:04
1 80 0.72 0.35 0.02 0.007
(MMA:BA:MAA:NEA)
2.5:17:0.2:0.3
2 80 0.72 0.35 0.02 0.007
(MMA:BA:MAA:NEA)
2.5:17:0.25:0.25
3 80 0.72 0.35 0.02 0.007
(MMA:BA:MAA:NEA)
2.5:17:0.3:0.2
4 80 0.72 0.35 0.02 0.007
(MMA:BA:MAA:NEA)
2.5:17:0.4:0.1
5 80 0.72 0.35 0.02 0.007
(MMA:BA:MAA:NEA)
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Figure 1. Particle size distributions of the prepared binders with various monomer compositions; (@) MMABAMAAINEA
2517.0.1:04, (b) MMABAMAANEA = 25170203, () MMABAMAANEA = 2517025025 (d MMABAMAANEA
2.5:17:0.3.0.2, (¢) MMA.BAMAANEA = 2.5:17:04:0.1.
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Table 2. Glass transition temperatures of the prepared binders with various monomer compositions

Sample Monomer Measured
P compositions Tg (°C)
2.5:17:0.1:04
1 -39.53
(MMA:BA:MAA:NEA)
2.5:17:0.2:0.3
2 -38.33
(MMA:BA:MAA:NEA)
2.5:17:0.25:0.25
3 -41.90
(MMA:BA:MAA:NEA)
2.5:17:0.3:0.2
4 -34.96
(MMA:BA:MAA:NEA)
2.5:17:0.4:0.1
5 -36.73
(MMA:BA:MAA:NEA)
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Table 3. Molecular weights of the prepared binders with various monomer compositions

Sample Monomer Mn(x10°) Mw(x10°)
compositions
2.5:17:0.1:04
1 479 8.03
(MMA:BA:MAA:NEA)
2.5:17:0.2:0.3
2 3.81 6.45
(MMA:BA:MAA:NEA)
2.5:17:0.25:0.25
3 21.03 22.68
(MMA:BA:MAA:NEA)
2.5:17:0.3:0.2
4 340 6.06
(MMA:BA:MAA:NEA)
2.5:17:0.4:0.1
5 3.75 6.49
(MMA:BA:MAA:NEA)
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Figure 2. Color strength of the dyed cotton fabrics black
using the binders with various monomer compositions.
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Figure 3. Schematic diagram of flexometer test to evaluate
stiffness of clothes.
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Table 4. Color properties of the dyed cotton fabrics black using the binders with various monomer compositions

Monomer K/S . " "
Sample compositions (Total) L a b
2.5:17:0.1:04
1 260.43 27.67 0.46 1.17
(MMA:BA:MAA:NEA)
2.5:17:0.2:0.3
2 224.0 29.70 0.50 1.31
(MMA:BA:MAA:NEA)
2.5:17:0.25:0.25
3 315.95 25.17 0.29 0.63
(MMA:BA:MAA:NEA)
2.5:17:0.3:0.2
4 231.62 29.23 0.50 132
(MMA:BA:MAA:NEA)
2.5:17:0.4:0.1
5 252.82 28.06 042 1.1
(MMA:BA:MAA:NEA)
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Table 5. Rubbing fastness of the dyed cotton fabrics black using the binders with various monomer compositions

Rubbing fastness

S | Monomer
ample
P compositions Dry Wet
Warp Weft Warp Weft
2.5:17:0.1:04
1 2-3 2-3 2-3 2-3
(MMA:BA:MAA:NEA)
2.5:17:0.2:0.3
2 2-3 2-3 2-3 2-3
(MMA:BA:MAA:NEA)
2.5:17:0.25:0.25
3 2 2 2 2
(MMA:BA:MAA:NEA)
2.5:17:0.3:0.2
4 2-3 2-3 2-3 2
(MMA:BA:MAA:NEA)
2.5:17:0.4:0.1
5 2-3 3 2-3 2-3
(MMA:BA:MAA:NEA)
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Table 6. Stiffness of the dyed cotton fabrics black using the binders with various monomer compositions

Monomer

Sample . Stinffness(mm)
compositions
- Cotton 51
2.5:17:0.1:0.4
1 66
(MMA:BA:MAA:NEA)
2.5:17:0.2:0.3
2 71
(MMA:BA:MAA:NEA)
2.5:17:0.25:0.25
3 72
(MMA:BA:MAA:NEA)
2.5:17:0.3:0.2
4 68
(MMA:BA:MAA:NEA)
2.5:17:0.4:0.1
5 76
(MMA:BA:MAA:NEA)

Textile Coloration and Finishing, Vol. 32, No. 1
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