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|ntreduction

ODbjectives

L Relationship between properties of disperse dyes and

supercritical fluid

 Finding of optimal dyeing condition
1 Development of new dyeing technigue for non-dyeable fiber

 Investigation of fiber properties in supercritical fluid
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Comparison of conventional wet dyeing & SFD

Conventional Wet Dyeing Process

Dye . _
Water Additives Water p/c Agent Air Energy

Colored W astewater Heat, Air
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Principle of SFD Process
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EXxpermental

Schematic diagram of SFD apparatus
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EXxpermental

Propertiesof Dispersedyes (E type)

Particle Size

Dyestuff (E type Formula Tm (DSC
y (E type) (PSA) (DSC)

C.I. Disperse Yelow 54 0.63 um 270

C.l. Disperse Red 60 0.50 um 187

[
C.I. Disperse Blue 56 Br 412 ym 199
|
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EXxpermental

Experimental condition

Temperature 90 ,120 ,130 ,150
Pressure 10 MPa, 20 MPa, 30 MPa
% o.w.f 0.1 ow.f, 0.50.w.f, 1.00.w.f,

1.50w.f, 2.0o0w.f, 3.00.w.f

o.w.f : ontheweight of fiber Sogang Univ.Deptof Chem.Eng %



EXxpermental

M easur ement of K/S value

d C.C.M. (SF600, Datacolor, U.S.A.)

(1-R)*
2R

KIS =

Where, K : the coefficient of absorption of the dye

S: the coefficient of scattering
R : thereflecatance
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Dyeability with temperature and pressure

C.l Disperse RED 60
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Dyeability, solubility with temperature and pressure
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Results and! discussion

Adsor ption isotherm of dyestuff for Aramid
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Results and! discussion

Adsor ption isother m of dyestuff for Aramid

C.1.Disperse Blue 56
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Results and! discussion

Adsor ption isother m of dyestuff for Aramid
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Results and! discussion

Fastness of Aramid Fiber dyed by SFD & WD

Washing
Fastness - Rubbing
Staining :
. Subli-
Light :
Fade mation
Sample Al c | N| P |A]| W D | W
C.I Disperse Red 60,
0.5% 5 5 5 5 5 5 4~5 4~5 5 1 4~5
(ARAMID)
C.I Disperse Blue 56,
0.1% 4~5 5 4 (45| 5 | 4-5 4~5 4~5 4 1 4~5
(ARAMID)
0.5% 4~5 4 4 |145| 5 5 5 4~5 4 1 3~4
(ARAMID)
C.I Disperse Red 60
Wet dyeing, 0.5% 4-5 5 4-5 5 5 5 4 4-5 | 4-5 1 3-4
(ARAMID)
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Conclusions

Conclusions

0 Thehighest color strength (K/S) of the dyed Aramid spun yarn was
obtained when the experiment was performed at 150°C and 30M Pa

0 The adsor ption isother ms wer e obtained with the concentration of
thethree dyestuffs. These adsor ption isother msfollow Langmuir type

O Dyeability of SFD with dyestuffswere better in the order of DB56 >
> DR60

O Fastness properties of the dyed yarn werefair except for light
fastness and color fastnessfor sublimation
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Adsorption isotherm of dyestuff for Aramid
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S DT Dylnd Seeian

. SFD Device 3. Gas Booster

(MAX P& T ,35MPaé& 170°C) Sogang Univ.Dept.of Chem.Eng. @



Some Resultsfrom SFD

C.I Disperse Red 60 C.I Digperse Blue 56 C.I Disperse Yellow 54
150 c, 300 atm 0.5 %owf 150 c, 300 atm 0.5 %owf

150 ¢, 300 atm 0.5 %owf

150 c, 300 atm, 2 %owf 150 ¢, 300 atm, 2 %owf 150 ¢, 300 atm, 2 %owf
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