CHAPTER III

EXPERIMENTAL

3.1 Materials

3.1.1 Colorants e 7
Two types ofpi¢ ment disp ioﬁ were used:

ysulated  pigments  from

’\ \\s\ as follows:

t Blue 15:4
L ,I. gment Red 122
>.1. Pigment Yellow 128
ment Black 7

i |.1I'-‘
3.1.1 2 ace ; M lele led pigments from Cabot

Y AT

Cyan (IJX 253) C:l. Plgment Blue 15:4

AR A03IRAIREA A Y

Yellow (1JX 273) : C.I. Pigment Yellow 74

Black (CABOT-O-JET 200) : C.I. Pigment Black 7
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3.1.2 Binder

The binder is NK Vanatex S-711 from Shin-Nakamura Chemical Co.,

Tokyo, Japan, acrylate emulsion, pH 5, non-volatile 48.5%, viscosity >1000 mPa s

3.1.3 Solvents

3.1.3.1 Ethylene-gicol (€ 6c@k, Darmstagt, Germany,

w Southwales, Australia,

= 60.06 g mol”

3.1.4 Pretreatﬂn ac

3.1.4.1 Catienic polymer: Sanfix 555 (cationic acrylate polymer) from

Sanyo ﬂemlcﬂﬁtﬂ,ﬂ yog,lﬂ E]I] ﬂ ‘j

¢

’QWZ}QQM@QQJ‘W’I” nENaY

|
HN —G—NHCH,; ——N—GNH —CH, —N—ﬁ —NH—CH,OH
e I N
H,N— C—NHCH,——NH— C—NH—CH,tT™NH—C —NH—CH,0H

L Jn

Figure 3-1 Chemical structure of cationic acrylate polymer (Sanfix 555)
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3.1.5 Fabric

3.2 Apparatus

3.2.1

3.2.2

323

3.24

3.2.5

3.2.6

3.2.7

3.2.8

Degummed silk fabric: plain weave, construction 82x85, 104 g m’*

rammable Rheometer/TC500,

\\\\\ bughton, USA
\n g, Germany
\ boration, Boston, USA

. LT . .
Drying Oven 6-2FI;Rapid L orporation, Taiwan
e '}}3"
Mechahic , 1K i aufen, Germany

v AV
Spectr otomr ofc ;‘i] ino AG, Rogensdorf,
o A )

Sw1tzerland F-.

(@ckmeter Angj CZc]:k‘n.a\;t;w ﬂs’llﬂnc Devnces Corporation,

q RIBIATUURIINEA Y

3.2.9

Cantilever Stiffness Tester : Shirley Development Limited, Stockport,

England

3.2.10 Air Permeability Tester : Shirley, England

3.2.11 Padding Machine : Laboratory, Tsujh Dyeing Machine Mfg., Osaka,

Japan
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3.2.12 Xenon Arc Lamp Weather-O-Meter : X75, Suga Test Instrument Co.,Ltd.,
Tokyo, Japan
3.2.13 Launder-O-Meter : AATCC Launder-o-meter Test, USA

3.2.14 Scanning Electron Microscope (SEM) : JSM 6400, Joel, Tokyo, Japan

'%rument Ltd., Malvern, UK

3.2.16 Image Anal wmpus Nireco Corporation,

3.2.15 Laser Scatterin

3.2.17 DSC:DS SGH,-The Iyse Bayern, Germany
3.2.18 Japan

3.3 Procedure
3.3.1 Preparation of Fabrics
Y
3.3.1.1 Prepa

Silk fabric was washed with soap then rinsed with clean water

and dried at amqutmos’;eZIf?JfI]c waﬂﬂ ’erﬂ ‘;ath surface.
QW']ﬁNﬂiﬂJ UA13NYNAY

3.3.1.2 Preparation of Treated Fabric

Silk fabric was treated using the 10% Sanfix and 10% urea

solution as a pretreatment agent. The silk fabric was padded by a padding machine

with 100% pick up and then dried in an oven at 80°C for 10 minutes.
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3.3.1.3 Backing of Fabrics

In order to print textile substrates, it is necessary to assure
fabric stability in the printer feed rollers. Deformation of the fabric was prevented by

applying a transparency film or plastic film, which has a flat surface and should have a

uniform-thickness strip of maski

s dispersed pigment, either
by the microencapsulatio idue theis ﬂ e mC |cation technique. The ratio of
pigment to binder was 1 to2. on of pigmen 2d inkjet inks is shown in Table
3-1.

Table 3-1 Fomulation @

Pigment dispeérsion

E;IHeg.y;WEJmWEJ’lﬂi
RN TN NN TN

=d
s Entration (Y%owt)

Urea 5.0
Binder (S-711) 8.0
Deionized water 63.0

Total 100.0
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The Ink components were mixed together, in which the dispersed -
pigment was used as a colorant, S-711 polymer resin as a vehicle or binder, the
deionized water as a main solvent, diethylene glycol, glycerine and urea as a co-

solvent. The mixture was then stirred to be a homogeneous solution. Then, sodium

%f 7-9. The inks were later filtered

7
through 5 LLm pore filtering reventing.clogging problems. A set of dispersed

hydroxide was added to control

pigmented inks contai a, yellow, and black. Then

the inks were stored in ted to a suction pump for

\.\\ ot ink were loaded into the inking

eliminating any air bubbl

unit of the printer.

3.3.3 Charact ‘,.._......-..-...,..,...ﬂ..-.h -

X
The plg@nte et inks we aluated @ the ink properties in terms

174311111 ) 10 e

glass transition tgllnperature of the polymenc bmder

QW']MT]‘JEUNW]’W]EHE\EJ

3.3.3.1 Viscosity

The pigmented inkjet inks were measured for their viscosity

using a Brookfield viscometer model DVIII. The inks were filled into a sample holder of
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the equipment and then measured at the temperature of 25°C by varied shear rates.

The shear rates under study were between 50 to 250 rpm.

3333 Pg n of [ Pigments and Pigmented
Inkjet Inks . ‘ ' \

yments and pigmented inkjet

Freis

inks were suspended and fed i o the inpul nel of the equipment for measuring

their particle sizes. The information of | rtic .n was taken from Malvern
N X
laser scattering analyzﬁno 2 %2.1 1

ﬂ‘lJEI’WlEWlﬁWEJ’]ﬂ‘i

383.34 Concentratlon of the Dlspersmg Agent

T RS b = o

concentrations of the dispersing agent using DSC technique.

3.3.3.5 Glass Transition Temperature of the Polymer Binder

The glass transition temperature, Tg, of polymer binder S-711

was evaluated using NETZSCH DSC200.
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3.3.4 Characterization of the Printed Fabrics

The printed fabrics were evaluated for the print qualities. The print

qualities were measured in terms of color of the printed fabrics, dry/wet crockfastness,

washfastness, lightfastness, air permeability, and bending stiffness.

an, magenta, yellow, black, red,

green and blue were of 2nsi or values in tristimulus value

ere transformed to chromaticity

J a color gamut ( he following equations:

Yo X

m T X+Y+Z ) )
AUEINBESNEING o0
JRIAINTEEHATINYINY >

where
X,Y,Z = tristimulus values
X, ¥,z = .chromaticity coordinates
The L*, a* and b* color values were used to calculate a

color volume. The color volume was calculated by using the color gamut volume
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program provided by Canon Inc. and chroma, C*,,, was calculated from a* and b*

from the following equation:
C*, = Na 2 1h* (3-4)

where

L6

3.3.4.2

i s: cyan, magenta, yellow, black,

red, green and blue were ru th white. crock test cloth under controlled

Y |

conditions, based om +he_AATCC 8-1995 test method "Theh color transferred to the

white test cloth is ass&ed by a comparison with the c,rl y scale for staining and a

e TN NN
QRAAIDAYNRINEAY

only on the color fastness on textile. The printed colors on fabrics were evaluated for

color fastness to washing using a Launder-o-meter based on ISO 105-C01 test method.
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3.3.4.4 Lightfastness

The printed fabrics were composed of cyan, magenta, yellow,

black, red, green and blue on the non-treated and treated fabrics. The specimens were

placed into the Xenon arc lamp of a weather-o-meter for 300 h. The color values in

CIELAB color space of each cimens were measured using a

spectrophotometer. The celer-difierenc de using the color difference

equation as follows: / \ :

where

olor b "'j ore and after exposure

ﬂ 133 ﬁ W'Hﬂ%‘wg FT sﬁ ﬁd O —

CIE b* of color before and after exposure

Qﬁﬂﬁ\ﬂﬂim URANYIAS

3.3.4.5 Air Permeability

The printed color fabrics were measured for the air permeability
using a Shirley air permeability tester. The rate of airflow passing perpendicularly

through the area of fabric is adjusted to obtain a prescribed air pressure. From this rate
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of airflow, the air permeability of the fabric is determined. The rate generally expressed
in Sl units cm® s” cm? and in English units as ft s ft Zat operating conditions. The air
permeability of the printed fabrics was evaluated based on the ASTM D 737-96 test

method.

3.3.4.6 Bend

abrics was measured in terms
of the bending length. e fabrics: cyan, magenta,
yellow, black, red, gree F o \ he bending length using a
stiffness tester (a cantilever \ od was based on the ASTM D

1388 test method.

AUEINENINeINT
ARIAINTAUNM TN
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