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Abstract Supercritical fluid dyeing is a new alternative to the conventional aqueous
process because of its environmental benefits. In this study, dyeing properties of
Nylon 6 fabrics were investigated depending on dyeing temperature and pressure in
supercritical CO, fluid dyeing system. In order to select the optimal condition for
supercritical fluid dyeing of Nylon 6 fabrics, dyeing temperature and pressure were
varied from 100, 110, 120°C, 200, 230, 260bar, respectively. The results of K/S
values and levelling properties showed that the optimal dyeing condition for Nylon 6
fabrics was 110°C and 230bar in the supercritical CO, fluid dyeing system. The
washing fastness ratings of the dyed Nylon 6 fabrics under supercritical medium were
good for both fading and staining except for staining on nylon.
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A& Nylon 6 100% Double Pique HA2-2S @M Potd
10g A85t a1, Figure 1o FAtdAn]7do= 408 Sjst o]
o0jx]e} A=le Uepgict gt ofxA|9] C.I. Disperse Ye

BRI R0 ¢ T PN
RREIS - (TS TR IR
RIS ¢y 2 SAVERS
R Rl RN T T |
= i F o fRAN TP N
BN VYR B R
N ey XN oA i
L N B RO B r:w"i*--.'
fhx Fyn g i N & LB
AL a1 - B 2 Ko
2% P e fA .I';N
ol o R r:. A B
Structure Double Pique
Weight 246.5g/m?
Density Wale 36/inch x Course 52/inch

Figure 1. Fabric specification.
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Figure 2. Chemical structure of dyes.
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Table 1 Dyeing experiment conditions by temperature and pressure

Temperature Pressure Nylon 6 Dye.stuff Beam Ball(5ea) CO? COZ. Afmc?unt
rC] [bar] Sample weight weight volume volume Density of injection
[a] [a] [me] [me] [g/me] [a]
200 10 0.05 15 1 0.48053 83.5882
100 230 10 0.05 15 1 0.55041 95.7438
260 10 0.05 15 1 0.60534 105.2989
200 10 0.05 15 1 043685 75.9901
110 230 10 0.05 15 1 0.50560 87.9491
260 10 0.05 15 1 0.56232 97.8156
200 10 0.05 15 1 040115 69.7800
120 230 10 0.05 15 1 0.46679 81.1981
260 10 0.05 15 1 0.52339 91.0437
235l ©2WH  Nylon 66+ 2% 100~120°C, <4 steich  MXREEA ZM7] Color iMatch(GretagMacbeth,

230~245bar AN E&aEQ £U7) SA @Al o]zl
of, o] A= 71x02 257 100°C, 110°C, 120°C, &
AR 71 200bar, 230bar, 260bare] FAERAE HAsETH &
AT 0R02 SAP AL,

ZAA AMAF= ojAERA(RE 99.9%)5 22U A
A gofj2 AFRSIGon, o]AkslEtA gast NTIS Isothermal
DatacllAl 2.5, ¢J2o] B2 Ug olste] FYstoct. 3
ojpteltAa gas FUAl AFTE FYol & 4 JEF PotE -1

AA
5Co WE o)A 10min7t k] & gasS ZQstgion], 7kt
o] AHxAL Table 10] YER} 9t
FAA LS 9Je] AFESE Beamdt 1% 57j9] Hual: o
2AYHE £ Axt 22 16m0, 1mQich ojAlsletao] =
Uzre YA A8, d8, Beam, A1Z 5719 RoE A9
gk Pot RojojlA olig 2%, PO oliteteta YE(NTIS Is

othermal Data)g &sto] AF&Estlon, ol offf Al(1)9]

LpERACEH
CO, gl = (P— F— D— B—8)x CO, Density (1)

where,

P : Pot volume

: Nylon 6 Sample weight
: Dyestuff weight

: Beam volume

v w g o

: Steel ball volume(5ea)

MEge e o A7 297 SAIGM & 9Tl
of Mz} 572 B K/S, U4 vlE L AIE 2y

o
Switzerland)S AF85I 00, K/SZHe EALAO|A] HHEIA}

(1-R)’

K/S= =R )

where,

R : Reflectance

K : Absorption coefficient

S : Scattering coefficient

24 mgE9 F7]= 90mx400mO 2 shu, MEufgko 2
5SEslo] B 3 FYUS 71F 02 K/SYPS HlasIgCt.
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Table 2. Dyeing sample according to temperature under constant pressure

200bar 230bar 260bar
100°C 110°C 120°C 100°C 110°C 120°C 100°C 110°C 120°C
Yellow E
211 %
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g it & e . i Smdi el 438
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pree P s E __"h_ f_;;' ;_':__ o E e i
i e A - aFa e R ke b
3.2 K/S H| 2= Hoolng v|ZAAY A9 TR AYA olitEtEA
ool Wro] sk ] wt- 7102 mriE
321 20| o2 K/S il 2= 1 .

Nylon 6 A5 474 43 st 220 g 247 /A4 &
A Al S 200bar, 230bar, 260bar Z¥zto] =z 7oA &
A w2 100°C, 110°C, 120°C2 ¥#sts £31, FMAI7E 60
wog SAshi HYstact.

Figure 3~ Figure 504 &
719] "Hslo] e SMAN Apa(Yellow 211=440nm, Red
167=510nm, Blue 301=610mm)of|49] K/St2 F=of ot
At g 4FTe B, Yellow 2119 3¢ giA|dos
27t Zrtdoll wet K/Sto]l fashs 432 ¥olil, Red
1672} Blue 3019] 742 110°CojlA] 7P =& K/SHS Eolu
120°CollM= K/Sgtol tAl fashs 43S Holal ok o
upd oz 25yt Zrlshof mat da BRI A7 o|Aks}
4 8A12] o] £OIAIT, Nylon 6 WA AH&9] e
Solelo] Uiz avael w2 delol Z7lsiuiA oim
rto] Al=Ado] ARICkL eix Qo).

Jeug YA 2AAIRAl @Al 7HE A ol RojRltkL
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S Mo

He

Table 1o] UeRd viel Zo] 5 FstollA £YUA| o4t
eta fAle] dee 2%7F 71 mel HopAA =,
o= d=ol tigh &dlizi(solvent power)Q] 442 oJojx A
29] FAto] ‘*OWHI Y= Zo|tt?. ol ArjHoz Ex}
A1 Yerp 3 Yellow 211004 6 &As] Eodg
‘RlEJr T2 4@94 25 s A5 HollMe o

e FPHOR 1R Zlo| vlAlsict,
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r[m te o :|o
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3.2.2 Q3o w2 K/S

Nylon 6 A9 44 2% sF 4o o 244 /A &
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200bar, 230bar, 260barz W3S Z11, JAAZIS 08O
2 FYsp AstAnt. Yew s geaziel vl ne
EMAa}, Figure 3~Figure 52 474 o 5t %o T
Halel &a] 200barof|A] 260bar Afo]e] ¥Hof g K/Sghe]

st 3x] 9ge Belstect,

Bo= &

Huedol tet gelo] F7kse x9A 8Al) Aest 5
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Temperature[ C]

Figure 3. K/S according to temperature under constant
pressures(Disperse Yellow 211).
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C.l. Disperse Blue 301

KIS (0= 610nm)

24 —e— 200bar
O+ 230bar
—-¥— 260bar

T T T
100 110 120

Temperature[ C]

Figure 5. K/S according to temperature under constant
pressures(Disperse Blue 301).

C.I. Disperse Red 167

KIS (A yax= 510nm)
>

44 —e— 200bar
O 230bar
2 —v— 260bar

T T T
100 110 120

Temperature[ C]

Figure 4. K/S according to temperature under constant
pressures(Disperse Red 167).
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Figure 6. K/S according to pressure under constant
temperatures(Disperse Yellow 211).
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C.l. Disperse Red 167
20
18 8T I T Ty
64 2 7 °
1w v

KIS (M 0= 510nm)
>

49 —e— 100C
o 110C
21 —¥- 120C

T T T
200 230 260

Pressure[bar]

Figure 7. K/S according to pressure under constant
temperatures(Disperse Red 167).

o] AT}= Maureo Bachero?9] ZAxte} Ux|st= 73S W
ojx 9lom, Polyestere] AXY ZHYA Gz Xl 12
0°C, 250bardrtt= o AvtE dola Qlct
34 MEtAR| T H|

A (Yellow 211, Red 167, Blue 301)& K/SQF #&4d0]

P £2 2% 27190 110°CoflAl 200bar, 230bar, 260bar=
4 Welke 1 GAgH Al2S KS K ISO 105-B08:A|=o0t3
Yoz AEZEE 2459t 1 Anke Table 40 Leh]

C.l. Disperse Blue 301

K/S(M 0= 610nm)

2 —e— 100C
O 110C
—w¥— 120C
0 T T T
200 230 260
Pressure[bar]
Figure 8 K/S according to pressure under constant

temperatures(Disperse Blue 301).
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Z¥o] Nylon 6 489] 732 Polyester 482
Aourt etel L&, Qe Z7lolx FHe] @aizzio] A

= 712 Nylon 6 A-87} Polyester MG HT} H|ZAXGAHo|
O Tol Juixles gebd x| = ®eo] Awo] da A
571 o £45pP] tigeg Hodn Eot R0l 2= (T
A= Nylon 6 44-87} Polyester A-gHct of 7] w29
uewst of we x7lods dRel A%t A olRolxl:
7102 Holch

U

o, WElMe DE AlRolA 43 ol 94t AnE o s @AAZIO] QlolM DYUES WP oHHA
Atk ool F9, thpR 33 olye) et AuE HHO  (Safety)d MEEE Ao, AYARA AN ngxziol W
. Nylonol] 23] e 2Pl Uelich Heol A Adoleln s el ¢ e gl BHE AWk 2
3 ol 2IA 7Al FAS Algshs 48 ARt 2FolA o] ugAfsttt. mabA LR Z2fo lojA] 250barolde] ¢H
AR AL W 4 9o, B g HeAide] oS 9 oM YAkyo] Jbg e Aupt Holjele 1 gaZo] A
ol 297 RSl A Bl oigt A7F A7sk WA 2 1 ANk sol mad 4% 230bare] YL AH Y
o2 g, x702 Wgsisct,
Table 4. Grade of washing fastness of conditions by pressure
Yellow 211 Red 167 Blue 301
Color fastness
200bar  230bar 260bar 200bar 230bar 260bar 200bar 230bar  260bar
Change in color 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4 4-5
Acetate 3 3 3 3 2-3 3 3 3-4 3-4
Cotton 4-5 4-5 4-5 3-4 3-4 3-4 4 4 4
Washing Nylon 3 2-3 3 2 2 2 2-3 2-3 3
Staining
PET 4-5 4 4-5 3 3 3-4 3 3 3-4
Acrylic 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Wool 4 4 4 3 3-4 3-4 4-5 4 4-5
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= 4 wigjol] mE L FFE HolA] O*O*O‘Jr 2E Al
BOIA WIEA 45 o]de] Fest AuE A LM =
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