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Abstract —To acquire dyeing ability on aramid(Nomex) spun yarn in supercritical fluid dyeing, supercritical
fluid dying(SFD) machine of 3L scale was designed. C.I. Disperse Red 60 and Red 360 were used in this
work. It was possible to increase dyeing ability and to get level dyeing of fiber by attaching assistance
devices(controlling device of supercritical fluid, nozzle, cover of carrier, etc.) to SFD machine. Physical
properties(tensile strength, elongation, shrinkage) of Nomex spun yarn treated by SFD were not changed.
K/S values of dyed Nomex spun yarn with Red 360 were higher than that with Red 60 and color fastness
of dyed Nomex spun yarn by SFD was similar to that by conventional dyeing method.
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(b) C.I Disperse Red 360

Fig. 1. Chemical structures of C.I. Disperse Red
60 and Red 360.
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Fig. 2. A design for supercritical fluid dyeing
machine.
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where, D[V, 0.9] : size in 90% volume of
tested sample
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tested sample
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Table 1. Properties of Disperse dyes

TLC Average Particle
dyes - .
Rp Ry Time Size
Red 60 | 0.95 - 33min 0.50um
Red 360 | 093 | 0.97 |33min 0.59um
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Fig. 3. Dyed polyesters obtained from modified
SFD machine.
(a) In-Out, Out-In, 20min Interval, 130 Tx
200atm x40min, No Nozzle System, (b) In-Out,
Out-In, 10min Interval, 110 C x200atm x40min,
No Nozzle System, (c) In-Out, Out-In, 10min
Interval, 130 C x200atmx40min, Nozzle System
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Fig. 8. SEM Photographs of Nomex dyings after SFD.
(a) Nomex before SFD

(b) Nomex after SFD (0.5% o.w.f., C.I. Disperse Red 360)
(c) Nomex after SFD (3.0% o.w.f.,, CI Disperse Red 360)

(d) Nomex after washing (c¢) (3.0% o.w.f., C.I. Disperse Red 360)
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Table 2. Colorfastness of Nomex spun yarn dyed with C.I. Disperse Red 60 in supercritical fluid dying

and wet dyeing

Sample SFD Wet
0.5%(o.wf., dyes) 3.0%(o.w.f., dyes) Dyeing
before after before after 0.5%(0.w.f.,

Fastness R/C R/C R/C Rfc dyes)
acetate 3 4 2-3 3 4-5
cotton 4-5 5 4-5 4-5 5
) nylon 3 4 2-3 3 4-5
Washing stain PET 45 45 4 45 5
acrylic 4-5 5 4-5 5 5
wool 4-5 5 4 5 5
fade 4 4-5 34 4
Rubbing dry 4-5 4-5 4 4 4-5
wet 4-5 4-5 4-5 4 4-5
Light 1 1 1 1 1
Sublimation 2-3 3 2 2-3 4
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Table 3. Colorfastness of Nomex spun yarn dyed with C.I. Disperse Red 360 in supercritical fluid

dyeing
Sample SFD Wet
0.5%(0.w.f., dyes) 3.0%(o.w.f., dyes) Dyeing
before after before after 0.5%(0.w.f.,
Fastness R/C R/C R/C R/c dyes)
acetate 3 3-4 2-3 3 4-5
cotton 4-5 4-5 4-5 4-5 4-5
) nylon 3-4 4 3 3-4 4-5
Washing stain PET 3-4 4 3 3-4 5
acrylic 4-5 4-5 4-5 5 5
wool 4-5 4-5 4 5 5
fade 4-5 4-5 34 4 4-5
Rubbing dry 4 4-5 34 4 4
wet 4 45 34 4 45
Light 1 1 1 1 1
Sublimation 4 4-5 2-3 4-5 5
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