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Effect of Pre-treatment Agents on the Digital Textile Printing of Silk Fabrics
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Abstract— Digital textile printing (DTP) technology made considerable advances in recent years. In this study, a
pre-treatment agent has been prepared for the better coloration of digital textile printing. The ink formulation contained three
kinds of 5g thickener (CMC, Sodium alginate, Dextrin), 25g urea, 5g sodium carbonate, and 465g distilled water. The optimal
sharpness of outline was found in the 1-3% concentration of the pre-treating agent with a viscosity of 10-15 cSt. Even if the
color difference between untreated and treated samples was not apparent in the printing step, the color appearance increased
after steaming. The color appearance of cyan, magenta, yellow, black reactive colorants increased in the order of CMC>Sodium
alginate>Dextrin. Wash fastness to shade change and staining for the treated samples were 4-5 rating, while untreated sample
was 1-2 rating. Also, the pre-treated sample with 1:1 mixtures had 4-5 rating. Both dry and wet rubbing fastness to shade
change and staining were excellent in the treated samples, whereas rubbing fastness of untreated sample was 1-2 rating. With
exception of 3 rating to black color, light fastness properties were 4 rating for the remaining three colors in the regardless of
treatment condition and mixing of pre-treating agents. Dry cleaning fastness of all samples were also 4-5 rating irrespective of
treatment condition and mixing of pre-treating agents.

Keywords: DTP, pre-treating agent, CMC, fastness, viscosity, sharpness
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Table 1. Silk fabrics used for digital printing

Fabric Densi
Weave abric Density

Material (yams/inch)
structure Warp Weft
Silk fabric Plain 142 130

Table 2. Pre—treatment preparation conditions

Condition Volume
CMC SO(.hum Dextrin 5¢g
alginate
Urea 25 g
Sodium Sodium Sodium
58
carbonate carbonate carbonate
Distilled water 465 g
TOTAL 500 g
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Pre-treating agent
formulation

-Pre-treating agent
-Fixing agent

-Padding: Pick-up 80%
-Predry: 80C, 3min
-Dry: 100C, 2min

Pre-treatment
for DTP

. . -Printer (UJET MC2, Yuhan kimberly)
Printi .
U -Reactive dye (4 color CMYK)
-At 103C for 10min

Steaming (Lab. Steaming)

-Cold rinsing
-Soap rinsing
(RF 101: 0.5g /L, 60°C for 5min)
-Final rinsing

Wash off

Fig. 1. Digital printing process and their conditions at
each processing step.
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Table 3. Viscosity according to the pre—treating agent types and their concentrations

Cannon-Fenske routine no.

Pre-treati t Mixi diti
ating agen xing condition 200 350
Undiluted solution 101.6 108.0
CMC 1:1 11.7 12.4
1:2 7.8 8.0
Standard Undiluted solution 13.3 12.6
Undiluted solution 1.2 1.8
Dextrin 1:1 1.1 1.0
1:2 1.0 1.0
Undiluted solution 52.3 58.0
Sodium alginate 1:1 8.8 8.3
1:2 5.6 5.0
Colorant Sodium alginate
Magenta a’
Yellow
Black
Colorant CMC : Sodiu]g;xaéng:']nate 5
Cyan
Magenta
Yell ow
Black

Fig. 2. Sharpness of four colorants by pre—treating agent for silk fabrics.
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Table 4. Color change of four types colorants for pre—treated silk fabric under processing

Pre-treating . Cyan Magenta Yellow Black
Processing — : : 5 T : 5 T T T T T
agent L a b TKS L a b TKS L a b TKS L a b TK/S

Printed 600 -17.70 2090 274 509 3087 -8.05 244 757 887 6229 263 31.0 096 -0.58 104.9
Untreated ~ Steaming 594 -18.62 -21.17 279 502 3494 -722 268 784 261 69.86 308 277 -0.08 -2.9 1277
Soaped 65.6 -16.59 -2290 185  59.1 4267 -7.65 163 809 -829 6642 252 294 -1.08 -4.41 109.6
Printed 59.7 -13.81 -17.33 242 518 37.09 -350 267 768 540 64.10 268 285 021 -124 1245
Standard ~ Steaming  54.6 -22.81 -24.65 503 473 5220 399 S51.0 783 -339 81.07 563 219 145 -1.68 203.8
Soaped 56.5 -18.87 -21.69 385 477 5147 472 489 783 -277 8193 582 212 LIS -1.85 2145
Printed 573 -18.46 -20.63 323 477 2841 -759 300 765 743 6426 27.1 290 080 -0.80 120.9
CMC Steaming  56.3 -21.41 -24.11 422 474 5257 193 487 792 -3.74 7943 482 239 116 -2.79 1684
Soaped 592 -2021 -2328 345 494 5226 0.4 411 80.0 -3.84 8043 478 239 132 -292 1685
Printed 593 -17.80 -19.78 28.1  50.1 3091 -450 273 767 6.80 6292 254 309 046 -1.17 1053
Dextrin Steaming  56.9 -20.82 -22.27 38.0  50.7 4435 098 328 792 -296 7630 408 267 110 -2.35 1384
Soaped 615 -2090 -21.66 28.7 526 47.02 371 31.0 780 0.17 7237 374 276 112 -291 1276
Printed 573 -18.17 -20.84 332 483 29.00 -773 29.0 757 7.83 6620 306 294 070 -0.88 117.6
:1(;?2;2 Steaming  56.0 -21.46 -22.90 43.1 489 4875 0.69 39.6 782 -3.52 7822 49.0 239 134 -2.65 1703
Soaped 59.8 -19.96 -22.86 334 497 4999 1.07 387 786 -192 78.69 50.1 225 136 -2.81 1834

Textile Coloration and Finishing, Vol. 23, No. 4
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Fig. 3. K/S curve of cyan printed(a), steamed(b) and soaped(c) silk fabric for various pre—treating agent.

Table 5. Color change of four colorants for the mix—pretreated silk fabric at each processing step

Colorant Mix-pretreating agent (1:1) L a b Total K/S
CMC : Sodium alginate 51.6 -28.90 -24.79 85.0
Cyan Sodium alginate : Dextrin 53.0 -28.65 -25.05 78.2
Dextrin : CMC 53.2 -27.75 -25.77 75.0
CMC : Sodium alginate 513 51.70 3.01 37.7
Magenta Sodium alginate : Dextrin 50.4 51.81 3.29 40.6
Dextrin : CMC 51.1 52.39 3.63 39.1
CMC : Sodium alginate 79.7 -4.22 81.50 53.3
Yellow Sodium alginate : Dextrin 78.1 -3.50 78.58 51.8
Dextrin : CMC 79.7 -3.58 81.09 51.6
CMC : Sodium alginate 222 1.28 -2.93 192.9
Black Sodium alginate : Dextrin 23.7 1.63 -2.71 169.8
Dextrin : CMC 222 1.28 -2.93 177.7
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Fig. 4. L"a’d" values of cyan color printed and steamed and soaped silk fabric for various pre—treating agent.
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Table 6. Wash fastness to shade change and staining for various colorants and pre—treating agent on silk fabrics

Wash fastness

Rub fastness

Colorant Pre-treating Change Stanining on adjacent fabric Before After e Dréhange W(z;hange
. h * * * * * *
inshake W A P N C D L a b L a b Stammg chade g shade
Untreated ~ 1-2 45 4-5 45 4-5 4 45 656 -1659 -2290 728 -9.07 -10.51 162 4-5 4-5 4-5 4-5
Standard ~ 4-5 45 4-5 45 4-54-54-5 565 -18.87 -21.69  59.5 -23.16 -24.66 6.0 4-5 4 4 4-5
Cyan CMC 4 4 45 45 45 4 45 592 -2021 2328 59.6 -21.34 -2337 12 4-5 4 4 4
Dextrin 4 4 45 45 45 4 45 61.5-2090 -21.66  64.0 -17.28 -20.05 4.7 4-5 4 4 4
Sodium 45 45 45 45 45 4 45 598 -19.96 -22.86  63.3 -20.59 -22.38 3.6 4-5 4 4 4
alginate
Untreated ~ 1-2  4-5 4-5 45 4-5 4 45 59.1 4267 -7.65 677 3045 -637 150 4-5 4-5 34 4-5
Standard ~ 4-5 45 45 45 45 4 45 477 5147 472 504 4923 050 5.5 4-5 4-5 4 4-5
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Dextrin 45 45 45 45 45 4 45 526 47.02 371 527 4619 -1.08 49 4-5 4 4 4
Sodium 45 45 45 45 45 4 45 497 4999 1.07 499 4844 -1.02 22 4-5 4 4 4
alginate
Untreated 12 4-5 4-5 45 45 4 45 809 -829 6642 829 -9.07 47.68 189 4-5 4-5 12 4-5
Standard ~ 4-5 45 4-5 45 45 4 45 783 -277 81.93 802 -3.03 8047 24 4-5 4-5 4-5 4-5
Yellow  CMC 45 45 45 45 454545 800 -3.84 8043  80.0 -3.99 7795 25 4-5 4-5 4 4-5
Dextrin 45 45 45 45 454545 780 017 7237 798 492 7535 62 4-5 4 4 4-5
Sodium 45 45 45 45 454545 786 192 7869 802 AI3 TI6 29 45 4 4 45
alginate
Untreated 12 4 45 4-5 452345 294 -1.08 -441 329 296 -6.93 47 4-5 4-5 1-2 4-5
Standard ~ 4-5 45 4-5 45 454545 212 115 -185 216 093 -220 06 4-5 4-5 4-5 4
Black  CMC 45 45 45 45 454545 239 132 292 243 088 -321 07 4-5 4 4 4
Dextrin 4 45 45 45 454545 276 112 291 269 0.60 -340 1.0 4 4 34 4
Sodium 45 45 45 45 454545 225 136 -281 246 089 -337 22 4-5 34 4-5 34
alginate
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