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Received_August 25, 2017 Abstract In the direct digital textile printing process, the pre-treatment process is an
Revised_September 12, 2017  essential condition for products by forming a clear pattern by sticking and penetration of
Accepted_September 14, 2017 pTp dye without spreading on the fabric. Recently, pre-treatment agent is changing from
high viscosity to low viscosity in order to reduce defects of fabric during pre-treatment
process. In this study, pre-treatment agent of acrylic polymer with low viscosity(less than
50cps) was prepared according to the solid content of the polymer, pre-treated on the
cotton fabric, and Direct DTP printing was performed to compare the color and sharpness.
As a result, it showed high color at a viscosity of 50cps or less. When the solid content of
the polyacrylic acid having a high molecular weight(A1) was 2.5wt%, when the solid con-
tent of the polyacrylic acid having a low molecular weight(A2) was 1 - 1.5wt%, the color
was the best. And when the solid content of A1 and A2 was 1.5wt%, the degree of spread-
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Table 1. Characteristies of cotton fabric

. Warp : 41.4's
Fabric count Weft - 42 4

. Warp : 148
Density(2.54cm) Weft : 74
Weight(g/m?) 125.8

N Warp : 892.2
Fabric twist Weft : 863 0

0.22

Yarn thickness(mm) Pressure : (1£0.01)kPa

100,000 oJato]ct,

Zejota gAY 2 E Figure 19 YERH SIS A
Al 24|19 M7 = g2 A £+ Potassium hy-
droxide(KOH, DAEJUNG, Korea)2.2 3}, &
S+ A & & Urea(Namhae Chemical Co., LTD,
Korea)® AAsH3th, e Almes EEo HA 2+
S AAA gL gt A = AT

2.2 Tx2| =A| & CIX|E Z2E 33

Table 20 AAE dl=2 A1, A29] B EE 57HA =
1At TAE 22 1.0%, 1.5%, 2.5%, 3.5%,
7.5%% ot H7HA o] £k Hle> & Al 3%,

A 20%2 H7rsklh, 242 s 57HA9F 7t

Xﬂ, =2 E33% & Homogenizer(IKA, T25 basic,
Germany)& A3 4204 RPM 5000 ~ 9500
o2 2% F wRkAFTE

=3t A g 2418 WA &l padding curing ¥
Ao 2 AAEE ot¥th, Padding mangle(Mathis,
2-roll padder, HVF Type, Italy)Z &L 2bar,
4% 2m/min® 2 squeezing 3+ pick—up rates
70-80%% 3FAth, 281 Tenter(Mathis, Lab.,

OH
poly(acrylic acid)

Figure 1. Structure of polyacrylic acid.
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Table 2. Formulation of the acrylate—base pre—treat—

ment preparation

Solid-contents A1/A2(g) Additive(g) Water(g) Total(g)
1.0wt% 2 46 152 200
1.5wt% 3 46 151 200
2.5wt% 5 46 149 200
3.5wit% 7 46 147 200
7.5Wt% 15 46 139 200

Italy)E °]&3to] 1007, 30s/min 3

WA B4S AR °
(DTST, DTP 2606, Korea)s /\]-Q-OPOi S A
720x720dpi ¥F-5-4 A 3 (Kyung—In Synthetic
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Figure 2. Process of digital printing.
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Table 3. Solid contents of viscosity( ¢ 50cps) of acry—
late—base pre—treating agent

Polymer Solid-contents(%)  Viscosity(cps)
7.5 Less than 50
Al
8.5 56.7
0 17.5 Less than 50
18.5 65.2

A19] 5=} 8 5wt Al A&7} 50cps ©]/do] &
A3, A29] H=7} 18, 5wt%ol A FZE7F 50cps ©1A
o] E|qlct, A19] 3 AREO] A29] = AMEHTH BT} o
47] 2o AfH oz @ Frof A HE7F 50cps
oj4o] H 9SS Helrt,
3.2y

Balgko] o2 & MEAH(AL, A2)E AA e 2A=

H 2 Eo] 22|53 DTPE Cyan, Magenta, Yellow,

12

—a—1.0 wt%
—+— 1.5 wt%
109 —a25wt%
—v— 3.5 wt%
gl <+ 75wt%

A1_Cyan

v . v . : . T .
300 400 500 600 700 800
Wavelength (nm)

—— 1.0 wt%
—+—1.5wt%
10 - : ft

v T v r v r v T v
300 400 500 600 700 800
Wavelength (nm)

Figure 3. K/S value of Cyan dye printed on cotton
fabric according to solid content of polymers(A1, A2).
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Figure 4. K/S value of Magenta dye printed on cotton
fabric according to solid content of polymers(A1, A2).
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Figure 5. K/S value of Yellow dye printed on cotton
fabric according to solid content of polymers(A1, A2).
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°to 2% Black® A Bt} Cyand MO =2 oFslA B
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A1_Black
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A2_Black
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Figure 6. K/S value of Black dye printed on cotton
fabric according to solid content of polymers(A1, A2).

th A7 e HE(2.5wtk) oA Al A22]
Y A= vuelE o A OI EE} =24 EAS
2.5

Table 4. Color change of four colorant printed on the cotton fabric pre—treated A1(2.5wt%), A2(1.5wt%)

Polymer Colorant L* a* b* AE*
Cyan 63.03 ~34.47 —27.82 0.15
Magenta 49.9 54.20 -8.58 0.68

A1(2.5wick
(2.5wt%) Yellow 80.8 -3.10 78.05 0.32
Black 30.82 -2.77 -1.75 0.38
Cyan 64.39 ~34.45 -26.50 0.45
Magenta 49.68 53.82 -9.75 0.71

A2(1 5wi%
(1.5wt%) Yellow 81.68 -4.29 77.00 0.85
Black 32 56 -2.01 2.8 0.37

S A3 A A 299 A 35
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Table 5. Spreading rate of acrylate—base pre—treat—
ment(A1, A2) according to solid contents

Spreading rate(%)
Solid-contents Weft Warp
Polymer = (wi%) ©9mm)  (0.9mm)

1.0 29.8 30.5

Al 1.5 8.7 9.2
2.5 14.2 16.6

1.0 32.4 34.7

A2 1.5 12.6 14.3
2.5 20.4 22.5

Ed g7t 127
Solid Weft Warp
Polymer content(%) (0.9mm) (0.9mm)

1.0

Al
1.5
1.0

A2

Figure 7. Best and worst of sharpness data of acry—
late—base pre—treatment according to solid contents.
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Table 6. Washing fastness of four colorant for the pre—treated cotton fabric with acrylate—base pre—treatment

according to solid contents

Staining on adjacent fabric
Colorant  Polymer (S'g) (h)olor -

wt changé  Acetate  Cotton Nylon  Polyester  Acrylic Wool
1.0 3-4 4-5 4 4-5 4-5 4-5 4-5
Al 1.5 4 4-5 3-4 4-5 4-5 4-5 4-5
2.5 4-5 4-5 3-4 4-5 4-5 4-5 4-5

Cyan
1.0 4 4-5 3-4 4-5 4-5 4-5 4-5
A2 1.5 4-5 4-5 34 4-5 4-5 4-5 4-5
2.5 4-5 4-5 3-4 4-5 4-5 4-5 4-5
1.0 4 4-5 4-5 4-5 4-5 4-5 4-5
A1 1.5 4 4-5 4 4-5 4-5 4-5 4-5
2.5 4 4-5 4 4-5 4-5 4-5 4-5

Magenta

1.0 4-5 4-5 4 4-5 4-5 4-5 4-5
A2 1.5 4-5 4-5 4 4-5 4-5 4-5 4-5
2.5 4-5 4-5 4 4-5 4-5 4-5 4-5
1.0 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Al 1.5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
2.5 4-5 4-5 4-5 4-5 4-5 4-5 4-5

Yellow
1.0 4-5 4-5 4-5 4-5 4-5 4-5 4-5
A2 1.5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
2.5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
1.0 4 4-5 4 4-5 4-5 4-5 4-5
Al 1.5 4 4-5 4 4-5 4-5 4-5 4-5
2.5 4 4-5 4 4-5 4-5 4-5 4-5

Black
1.0 4 4-5 4 4-5 4-5 4-5 4-5
A2 1.5 4-5 4-5 4 4-5 4-5 4-5 4-5
2.5 4-5 4-5 3-4 4-5 4-5 4-5 4-5

Table 80 Yl U337 = == gray scaledl &gt
B4 S 512 Water—cooled xenon—arc lamp
continuous lightE §3 55 HA4= UEFWHIT.
Cyani} YellowAo] 4552 A= dgof tfgt ¢t
Aol 43t YEton | Black? Z$-ol= 2-3
SO RE Yo kg Ao R UEYTE Magenta
74 BAEFo] Tl & Alo] A2K T dgo] digh A
2 w7t o =7 Uepultt,

1o
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Table 7. Rub fastness of four colorant for the pre— Table 8. Light fastness of four colorant for the pre—
treated cotton fabric with acrylate—base pre—treat— treated cotton fabric with acrylate—base pre—treat—
ment according to solid contents ment according to solid contents
s.C Grade s.c
Colorant  Polymer (Wi%) Dry Wet Colorant Polymer (Wi%) Grade
1.0 4-5 3-4 1.0 4
Al 1.5 3-4 3 Al 1.5 4
2.5 3-4 3-4 2.5 4
Cyan Cyan
1.0 3-4 3 1.0 4
A2 1.5 3-4 3 A2 1.5 4
2.5 3-4 3 2.5 4
1.0 4-5 3 1.0 3
Al 1.5 3 3 Al 1.5 3
2.5 3 3-4 2.5 3-4
Magenta Magenta
1.0 3-4 3-4 1.0 2-3
A2 1.5 3 3-4 A2 1.5 3
2.5 3 3-4 2.5 2-3
1.0 4-5 4 1.0 4
Al 1.5 3-4 3-4 A1 1.5 4
2.5 3 3-4 2.5 4
Yellow Yellow
1.0 3-4 3-4 1.0 4
A2 1.5 3-4 3-4 A2 1.5 4
2.5 3 3-4 2.5 3-4
1.0 4-5 4 1.0 2-3
Al 1.5 3-4 3-4 A1 1.5 2-3
2.5 3-4 3-4 2.5 3
Black Black
1.0 3-4 3-4 1.0 2-3
A2 1.5 3-4 3-4 A2 1.5 2-3
2.5 3-4 3-4 2.5 2
A M7} 50cps ool Hlee Helrt. oA A o] Mg Bt AApeF sl
2. A4 02 HE e gho] 50cpsol st A E WAl A e, BE2 L 5wi%d o AL, A2 BT
2 Uey dAe o419 7he S HolF i, A&l WA vehy £3 oS HAld, O
Al, A29] o] wE WA S-S 7217 vjugt 4 2aL fApFo] &A1Y A7 RAEO] A2 A2R
3 A19] BE7F 2. 5wt%d W, A29] BT 1- o W go] A Uehon] AgHoR 71 Al
1.5wtnd of 7P S S Helom wevt o] 470 ML ol Aol FFS = AL
3.5wt% o] Abol A M o] bt ghashelet, d1elw 2 wolth
2 FEQ.5wtB)N A F LEAE vas) & 4. 28 g AR B AE, b, A AYEE 2
Alo] A2Wth A H7} A ekt goto] W3S Briskalct, 2419 &gl w
3. A YAF WEFell 0.9mm FAR A o]u]RE & € A¥ = & Aol7h ST, AEd = =e] 75
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