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Received November 30, 2020 Abstract This study investigated effect of particle sizes of polymer binders for digital
Revised December 14, 2020 textile printing(DTP) pigment inks on touch of fabrics. The polymer binders were
Accepted_December 22, 2020 synthesized via miniemulsion polymerization of methyl methacrylate(MMA), butyl

acrylate(BA), N-ethylolacrylamide(NEA) and methacrylic acid(MAA). The prepared
binders were applied to black pigment inks and those black pigment inks were used
to dye cotton fabrics. Then, color strength, rubbing fastness, stiffness, surface and
bending properties of the dyed fabrics were investigated. Depending on the particle
size of the polymer binder used, color strength, friction fastness, stiffness, surface and
bending properties change. Generally, the larger the particle size of the polymer
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Table 1. Average particle size and Dig, Dso, Dy values of polymer binders synthesized under the same conditions

Sample Av.erage particle Dio Dso Doo
diameter (nm) (nm) (nm) (nm)

B1 100.9 69.2 100.8 147.5
B2 1222 83.8 122.1 177.8
B3 141.0 1135 1404 1721
B4 108.6 882 105.8 127.5
B5 137.8 1129 135.9 163.5
B6 117.0 86.9 114.6 1509
B7 106.2 777 1059 144.3
B8 130.6 1187 1285 1392
B9 117.1 84.7 1159 159.0
B10 1137 834 113.0 1537
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Figure 1. Particle size distribution of the prepared binders with various average particle size; (a) B1, (b) B2, (c) B3.
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Table 2. Rubbing fastness of the dyed cotton fabrics using the
binders with various average particle sizes

Rubbing fastness
Sample Dry Wet
Warp Weft Warp Weft
B1 2 2-3 34 34
B2 2 2 34 34
B3 2 2 3-4 3-4
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Table 3. Color properties of the dyed cotton fabrics using the
binders with various average particle sizes

Sane K/S - ) R
e a
(total)
B1 347.82 2398 0.33 0.72
B2 322.97 25.13 049 1.28
B3 324.11 24.86 0.36 0.82
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Figure 2. Color strength of the dyed cotton fabrics using the
binders with various average particle sizes.
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Figure 3. Surface properties of dyed cotton fabrics using the binders with various average particle size; (a) MIU, (b) MMD, (o)

SMD.
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Figure 4. Bending properties of dyed cotton fabrics using the binders with various average particle size; (a) B, (b) 2HB.
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Figure 5. Stiffness of the dyed cotton fabrics using the binders
with various average particle sizes.
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