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Abstract To improve rubbing fastness of the printed fabrics, the binder polymers for
Digital Textile Printing(DTP) pigment inks were synthesized with miniemulsion polymer-
ization using various acrylic monomers, which are MMA(Methyl methacrylate), BA(Butyl

acrylate), and Self-crosslinking monomers, such as NEA(N-Ethylol acrylamide) and MAA
(Methacrylic acid). The acrylic monomer compositions were varied when synthesizing the
binder polymers and their particle size distributions, average molecular weights, and Tgs
were investigated. The prepared binder polymers were applied to prepare Cyan, Black,
Yellow and Magenta pigment ink for DTP and the prepared inks were used to dye cotton
fabrics. Then, color strength, and rubbing fastness were also investigated to study the
effect of the comonomer compositions of the binder polymer on the color strength and
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rubbing fastness of the resulting pigment inks.

Keywords miniemulsion polymerization, binder, self crosslinking, color strength, fast-
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Figure 1. Chemical structures of the pigment used in this study; (a) Cyan (Cl Pigment Blue15:3), (b) Black (Cl
Pigment Black 7), (c) Yellow (CI Pigment Yellow 155), (d) Magenta (Cl Pigment Red 122).
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Table 1. Monomer compositions to prepare the binder polymers in this study

DI Water - HD SDS KPS Buffer
Sample (g) Monomer compositions (@) (@) (@) (g)
: 80 416 0.72 0.35 0.02 0.007
(MMA:BA) ) ) ’ ’
3.9:15.6:0.25:0.25
2 80 VA BA-MA:NER) 0.72 0.35 0.02 0.007
3.9:15.6:0.5
3 80 VA BAMAR) 0.72 0.35 0.02 0.007
3.9:15.6:0.5
4 80 MVABANEA) 0.72 0.35 0.02 0.007
2.5:17:0.25:0.25
5 80 VNI BAAANER) 0.72 0.35 0.02 0.007
2.5:17:0.5
6 80 (VMA-BANAA) 0.72 0.35 0.02 0.007
2.5:17:0.5
7 80 MNiA-BANER) 0.72 0.35 0.02 0.007
acid, Daejung Chem., Korea), NEA(N-Ethylol ZISPA A et
acrylamide, Sigma Aldrich, USA)E SFAA S
A A o & ARSI AL, v]o]2 AHEA A (Sodium Do— 2.3 A ol Tk

decyl Sulfate, DUKSAN, Korea)& AH&3l% . HD
(n—Hexadecane, Alfa Aesar, UK)& 3 HA A2 AF
L3191, HAIA 2= KPS(Potassium persulfate,
Daejung Chem., Korea), &A= Sodium bicar-
bonate(DUKSAN, Korea)E A3},

2.2 HiRIH Q| oL Sgt

hEFA ol MMAS BAE Z+ZF 2.5:17 & &
3.9:15.69 Azgu = 3¢ % A 9] - Self-
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= 100gol &4 vrdlH et Cyan, Black,
Yellow T+ Magenta 49 ¢tz BAMAE 24
Swt%7t = =g 3 7Fske] 304l AA wrk sho] ¢

£ Az, AxH 44 9] o] HARE 3027t
51 3m/min?]
£ 2 (Wet Pick Up 57+3%) padding?@ %, 180T
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2.6 HiICio] Exiz £
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Figure 2. Effect of the monomer compositions on the particle size distribution of the miniemulsion polymerized
binders; (a) MMA:BA = 4:16, (b) MMA:BA:MAA:NEA =3.9:15.6:0.25:0.25, (c) MMA:BA:MAA = 3.9:15.6:0.5,
(d) MMA:BA:NEA = 3.9:15.6:0.5, () MMA:BA:MAA:NEA =2.5:17:0.25:0.25, (f) MMA:BA:MAA =2.5:17:0.5,
(9) MMA:BA:NEA = 2.5:17:0.5.
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Table 2. The glass transition temperatures of the binders with various monomer compositions

samele compostons Measured To
1 (M&X:GBA) ~36.7
’ (l?/ll\a;%gﬁ/lii?\llgi) -33.21
’ (@M?A:?SAG::I\(A)ASA) -30.29
) (l\il\/?A1 gf:ﬁéi) -33.68
> (MZMSA::1E37A:(:)I;/|2A5,:AO:i\12§A) ~41.90
° <Mr?/|'2:: él%im ~34.08
! (Mi/iz::&:ONEA) —40.22
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Table 3. The molecular weights of the binders with various monomer compositions

Monomer

compositions Mn (x10°) Mw (x109)
(M&X:ESBA) 5.31 9.86
(&ﬁi%ﬁi&ﬁiﬂ%g) 5.80 10.37
(I\;ISMQAEAGI\;)AZ) 4.04 9.04
(I\jr'\/?A:lgf::NOIESA) 2.31 7.21
R BAAANER) 21.09 22.68
(MEA'AS:: ;\::(r)\)liA) 3.89 7.66
(Mﬁ/iii&:ol\]gA) 4.80 7.68
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Figure 3. Color strength of the dyed cotton fabrics using the binders with various monomer compositions; (a)
Cyan color, (b) Black color, (c) Yellow color, (d) Magenta color.
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Table 4. Rubbing fastness of the Cyan color dyed cotton fabrics with the binders with various monomer com—

positions
Monomer Rubbing fastness
compositions Dry warp Dry weft Wet warp Wet weft
(Ml\j:A1:6 BA) 2-3 2-3 2 5
AVABA AN NER : : z :
WA BAMAK 2 2 z :
(hiw?A1 gf::NOESA) 2 2 2 2
(MZI\./ISA:]B?A:(:)I;/IZAS:AO: NZESA) 3 2-3 2-3 2-3
(MEA'/E:: éi::iﬁw 2 2-3 2 12
(Mf/i/ii&:orﬁgm 2 2 1-2 1-2

Table 401] el A3} o] Cyan Y32 G
& floji= 49 55 FE = MMA:BA:MAANEA
Au| 7t 2.5:17:0.25:0.257} 5z 2 Aot vkl
o7} Aubd A Es AL S 3533 QAR 2-

3592 et a, Subd AFxEs FAL, YAk

A BE 9-3538 YERf o] RAE o] Al npRb AR =

£ H3lo

Table 50fl Webd 23 o] Black a2 |46t
A= M o= Self—crosslinking S| 7} 28] %]
G2 uRelelolA 2 - & A Er BT 1-25+

Table 5. Rubbing fastness of the Black color dyed cotton fabrics with the binders with various monomer com—

positions
Monomer Rubbing fastness
compositions Dry warp Dry weft Wet warp Wet weft
(M&X:ESBA) =2 1-2 1-2 -2
&EZQ %2&/?2%52) 2 2 2 )
WA BA AN 2 z z :
A BANER : : z :
(MZI\./ISA:]B?A:?I;/IZAS,:AO: NZESA) 2 2 2 2
(MAZA'/.S\:: éii%im 2 2 2 2
<M32§EQ9N'§A> 2 2 2 2
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Table 6. Rubbing fastness of the Yellow color dyed cotton fabrics with the binders with various monomer com—
positions

Monomer Rubbing fastness
compositions Dry warp Dry weft Wet warp Wet weft
4:16 ~
(MMA:BA) 3 3-4 3 3

3.9:15.6:0.25:0.25

(MMA:BA:MAA:NEA) 2 2 2 2
3.9:15.6:0.5 i
(MMA:BA:MAA) 2 3 2 2-3
3.9:15.6:0.5 ] ] i
(MMA:BA:NEA) 2-3 2-3 3 2-3
2.5:17:0.25:0.25 _ ~
(MMA:BA:MAA:NEA) 3-4 3-4 3 3
2.5147:0.5
(MMA:BA:MAA) 2-3 3 2 9
2.5147:0.5
(MMA:BA:NEA) 3 3 2 -3
= Uel+= Self-crosslinking T 7} 2-& Table 69 UEFY AT} Z+o] Yellow L8 o5}
H HRIE of 1%6 SR AFEs REoEgoa A4S wo]i MMA:BA:MAA:NEA AFH]|7} 2 5:
UrERL; 2o np2EA 2| = 5 Hol X9k Self—crosslink— 17:0.25:0.257} B =2 A3} vlold 7} Aupz A
ing SFAE viQlE o =¢] A npRHA R =7} g T AA} W BE 3-453S e 11, Subz
= lee YR AF L Ao vk mE 3220 Lehyo] 714 8

Table 7. Rubbing fastness of the Magenta color dyed cotton fabrics with the binders with various monomer com—
positions

Monomer Rubbing fastness
compositions Dry warp Dry weft Wet warp Wet weft
(MI\Z}IX:G BA) 2-3 2-3 2 2
&3& %,Sf\)/lii?\léi) 2 2 2 )
WA BAAN 2 2 z :
WA BANER : : z :
(M2M5A:21B7A:(:)I;/IZA5:AO: NZE5A> 3 2 2-3 2
(MAZA'/E:: 1BZ:?QI2A) 2 2 2 2
(M§AA5\21B7A\::()NEEA) ’ 2 2 2

Textile Coloration and Finishing, Vol. 31, No. 2
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