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Abstract: A pre-treatment process is essential for getting high quality of digital textile printing(DTP). In this
study, we have studied three kinds of carrageenan polymer(k-, A-,
agent for the first time. Alginate polymer was also examined and its results were compared with that of the three
kinds of carrageenan polymer. To confirm the performance of each thickening agent, we examined for a sharpness,
color strength and fastness(washing, rub, light). The result showed that A-Carrageenan has superior property in
sharpness with low viscosity and i-Carrageenan was excellent in the color strength among the pre-treatment agents.
Washing fastness to color change and staining for the all samples were 4 or 4-5 grade. Both dry and wet rubbing
fastness of the samples were 4-5 grade. However, A-Carrageenan coated sample has the lowest grade in light
fastness. As a result, we found the possibility of carrageenan polymer as pre-treatment agent.

i-Carrageenan) as a pre-treatment thickening

Keywords: carrageenan, digital textile printing, pre-treatment, thickening agent, cellulose fabric
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Figure 1. The structure of 3 types of carrageenan and sodium alginate.
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Table 1. Characteristics of cellulose cotton fabric

Item Sample Note
Warp : 41.4%
Fabric count
Weft : 42.4°s
Density Warp : 148.0
(2.54cm) Weft : 74.0
Weight
125.8
(g/m’)
Fabric twist Warp : 892.2
(T/M) Weft : 863.0
Yarn thickness 022 Pressure :
(mm) ' (1£0.01)kPa
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Table 2. Viscosity according to the pre-treating agent types
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Figure 2. Sharpness of cyan, magenta, yellow, black colors according to pre-treatment thickening agent.
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Figure 3. K/S curve of cyan color printed cotton fabric
according to pre-treatment thickening agent.
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Figure 4. K/S curve of magenta color printed cotton
fabric according to pre-treatment thickening agent.

——=e—— Carrageenan kappa
e Carrageenan lambda
12 ,f’% ——-—y——— Carrageenen lota

fﬁl ‘* — Alginate

Kis

300 400 500 500 700 800
wavelength(nm)
Yellow

Figure 5. K/S curve of yellow color printed cotton
fabric according to pre-treatment thickening agent.
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Figure 6. K/S curve of black color printed cotton
fabric according to pre-treatment thickening agent.
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Table 3. Washing fastness of four colorant for the pre-treated cotton fabric with four types pre-treating agent types

Washing fastness

Before After

Stanining on adjacent fabric

oo e e
S L* a® b* L* a* ChANZE  Wwool Acryl PET Nylon Cotton Acetate
k-carrageenan 6320 -36.79 -26.09 66.57 -35.84 -25.52 3.55 4 4-5 45 45 45 4 4-5
A-carrageenan  63.55 -37.18 -24.84 67.51 -36.16 -23.04 4.46 4 4-5 45 45 45 4-5 4-5
Cyan
-carrageenan  62.48 -36.40 -27.58 65.06 -36.42 -26.69 2.73 4-5 4-5 45 45 45 4-5 4-5
Sodium alginate 62.60 -36.10 -26.84 6591 -3590 -25.81 3.46 4 4-5 45 45 45 4 4-5
k-carrageenan  48.71 5523 -857 4839 56.75 -7.84 1.71 4-5 4-5 45 45 45 4-5 4-5
A-carrageenan 5475 504  -9.63 5465 4949 -888 1.19 4-5 4-5 45 45 45 4-5 4-5
Magenta
-carrageenan  47.75 558  -8.18 4805 57.08 -6.95 1.8 4-5 4-5 45 45 45 4-5 4-5
Sodium alginate 47.28 5599  -7.58 48.68 5623 -7.76 1.44 4-5 4-5 45 45 45 4-5 4-5
k-carrageenan  84.07 -104  80.23 84.76 -11.58 80.31 1.37 4-5 4-5 45 45 45 4-5 4-5
A-carrageenan 849 -1035 77.17 8545 -12.15 77.64 194 4-5 4-5 45 45 45 4-5 4-5
Yellow
-carrageenan 8556  -9.89  87.07 8495 -10.7 8647 1.18 4-5 4-5 45 45 45 4-5 4-5
Sodium alginate 84.01 -9.56 81.67 85.67 -11.33 81.82 243 4-5 4-5 45 45 45 4-5 4-5
K-carrageenan  29.65 -0.35 -2.09 3143 0.6 -1.73 2.05 4-5 4-5 45 45 45 4-5 4-5
A-carrageenan 3537 057 241 3735 1.80 -1.66 3.17 4 4-5 45 45 45 4-5 4-5
Black
-carrageenan  27.71  -1.07  -1.75 27.77 -031 -144 0.82 4-5 4-5 45 45 45 4-5 4-5
Sodium alginate 3242 -0.69 -148 327 055 -132 128 4-5 4-5 45 45 45 4-5 4-5
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Table 4. Rub fastness of four colorant for the pre-treated cotton fabric with four types pre-treating agent types

Rub fastness

Grade
Colorant Pre-treating agent
Dry Wet
K-carrageenan 4-5 3-4
A-carrageenan 4-5 3-4
Cyan
1-carrageenan 4-5 3-4
Sodium alginate 4-5 3-4
K-carrageenan 4-5 3-4
A-carrageenan 4-5 4
Magenta
1-carrageenan 4-5 3-4
Sodium alginate 4-5 3.4
K-carrageenan 4-5 4
A-carrageenan 4-5 4
Yellow
1-carrageenan 4-5 4
Sodium alginate 4-5 4
K-carrageenan 4-5 3-4
A-carrageenan 4-5 4
Black
1-carrageenan 4-5 3-4
Sodium alginate 4-5 3-4
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Table 5. Light fastness of four colorant for the
pre-treated cotton fabric with four types pre-treating

agent types

Light fastness

Colorant Pre-treating agent Grade
K-carrageenan 4-5
A-carrageenan 4
Cyan
1-carrageenan 4-5
Sodium alginate 4-5
K-carrageenan 4
A-carrageenan 3-4
Magenta
1-carrageenan 4
Sodium alginate 4
K-carrageenan 4-5
A-carrageenan 4
Yellow
1-carrageenan 4-5
Sodium alginate 4-5
K-carrageenan 4
A-carrageenan 3-4
Black
1-carrageenan 4
Sodium alginate 3-4
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