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Abstract The binder polymers for digital textile printing(DTP) pigment inks were pre-
pared using miniemulsion polymerization with various monomer compositions to study
effects of monomer compositions on particle size distribution, average molecular weight,

Tg, and color strength and rubbing fastness of the dyed fabrics with the prepared binder
based pigment ink. The monomers used were MMA(Methyl methacrylate), BA(Butyl acry-
late), MAA(Methacrylic acid), NMA(N-methylol acrylamide), NEA(N-ethylol acrylamide)
and the ratios of the monomers were changed. The particle size was the smallest with
136nm when the MMA to BA weight ratio was 4:16 and the largest with 290nm when the
MMA, BA, MAA, NEA ratio was 2.5:17:0.25:0.25. However, the glass transition temper-
ature was lowest with -41.90°C and the color strength and rubbing fastness of the result-
ing sample were the best when the MMA, BA, MAA, NEA ratio was used. This suggested
that the introduction of the NEA monomer to the binder polymer for the pigment ink could
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be an efficient way to enhance the rubbing fastness of the DTP pigment inks present.

Keywords miniemulsion polymerization, binder, self-crosslinking, color strength, fast-
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Table 1. Monomer compositions to prepare the binder polymers in this study

Sample DI Water Monomer HD SDS KPS Buffer
(9) compositions (9) (9) (9) (9)

1 80 4:16 0.72 0.35 0.02 0.007
(MMA:BA) : : : :

? 80 8:12 0.72 0.35 0.02 0.007
(MMA:BA) : : : :

3 80 12:8 0.72 0.35 0.02 0.007
(MMA:BA) ' : ' :

4 80 16:4 0.72 0.35 0.02 0.007
(MMA:BA) : : : :

2.5:17:0.25:0.25
5 80 B 0.72 0.35 0.02 0.007
6 80 2.5:17:0.25:0.25 0.72 0.35 0.02 0.007

(MMA:BA:NEA:MAA)
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Figure 1. Effect of the monomer compositions on the particle size distribution of the miniemulsion polymerized
binders; (a) MMA:BA=4:16, (b) MMA:BA=8:12, (c) MMA:BA=12:8, (d) MMA:BA=16:4, (e) MMA:BA:NMA:MAA
=2.5:17:0.25:0.25, (f) MMA:BA:NEA:MAA=2.5:17:0.25:0.25.
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Table 2. The glass transition temperatures of the binders with various monomer compositions

Sample Monomer compositions Measured Tg(C)
1 (MClX:6 BA) ~%6.78
2 <MSZ:2 BA) ~30.%
: e .12
4 e 1.2
6 2.5:17:0.25:0.25 41 90

(MMA:BA:NEA:MAA)
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Table 3. The molecular weights of the binders with various monomer compositions

Monomer compositions Mn (x10°) Mw (x10%)
(M&X%A) 5.31 9.86
(MSI::ZBA) 4.96 7.15
(MI\1/|2A::BBA) 6.43 7.99
(MI\1/|(,3A::ABA) 4.22 6.23

(MZME\::L;Q?NiAS/;?ﬁA) 4.53 7.30
2.5:17:0.25:0.25 2 0 .

(MMA:BA:NEA:MAA)

é],g%ﬁéﬁ]7}—g’—§L§]K/ ZJ/ 30‘71_‘_] X']/ 1%



sioliol BEEH x4

NEA, MAA 49 35TA vil b o] =3 A5 9
TR EAF] 42 21.0%x10°, 22.7><1050E
T2 v]&9] vReld o vlgf| uf¢- 2 EAFS 7=

AL sHolakT).

3.4 HIQIH 2 ZEEH| ZM0| [E A A[Ho| Wt A4
2| W3}
nyodd ok | vhele o F5A 24 et
HAEol| thgt A vLsty]
3l B 718t Figure 20 YER Q).
Figure 25 EH vRIH o] F-53A 242 4 §l
o] & 600nmollA 2t K/S ¢4 7H AL BAY| vl &
o] FoA5 Fthupio A9 K/S e 2H2 7.37,
7.74,7.78, 8,22 Holx = AL HYOu | Self
cross—linking @Al NMAS] 5 ¢HA= 8.01,
NEAY] %34 = 9,182 MMA, BA, NEA, MAA

of 490 BFYA vhelEle] WA o] 7P S5EhA 1

J>~

o)

o

L 1o o ju 2 of
Y oQ

ﬂ JI

RN

o

=

o

o
oo
Hu
>,

T o

o
[
_l

4

o & =
4y o2
ox [
b} e}

N K
% I
ox %
o 12
o ox
o, T
o e

rEE
2
lo
fu

14
lo

i qg Mo
©Q

of T o o 2
2]
Lot
JH
o
2
=
(]
)

ot

o K
=)
r o
n)
1o %2
o
oXx
o
Jéﬂ
o
i,
i)
iCl
1o
=
e
)
)
ki
2

=
o
=

whebA vl ol Ed E3kS Estol T E vhelr o)

T 240] nHA = m) n|X)E e BAsY

261

i/ 4:16(MMA:BA)

— 8:12(MMA:BA)
12:8(MMA:BA)
16:4(MMA:BA
——2.5:17:0.25:0.25(MMA BA:NMA:MAA)
2.5:17:0.25:0.25(MMA :BA:NEA:MAA)

Color Strength (K/S)

¥ T b T ¥ T : T ¥ T T T
350 400 450 500 550 600 650 700 750

Wavelength (nm)

Figure 2. Color strength of the dyed cotton fabrics
using the binders with various monomer compositions.
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Table 4. Rubbing fastness of the dyed cotton fabrics with the binders with various monomer compositions

Monomer Rubbing fastness
compositions Dry warp Dry weft Wet warp Wet weft
(MI\Z}IX:G BA) 2-3 2-3 2 2
(Mr\1/|2A::8 BA) 2-3 2-3 1-2 1-2
(MI\1/|E;::ABA) 3 3 1-2 1-2
snsEE, ; : : :
2.5:117:0.25:0.25 3 23 o g o g

(MMA:BA:NEA:MAA)
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