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Table 1. Information of fabric and dyestuff
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Figure 1. Chemical structure of Red 167.
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Fabric

Polyester double knit

(After scouring, 30inch, 22G, Wale 30/inch X Course 45/inch)

Dyestuff

C.l. Disperse Red 167
(Archroma Korea)
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Figure 2. 5L class pilot scale supercritical CO2 dyeing machine.
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Figure 3. Experimental equipment for supercritical fluid dyeing.
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Dyeing Curve for Supercritical CO2 Dyeing
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Figure 4. Dyeing cycle.
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Figure 5. Colorimetric position.
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Color difference and a variation along the textile mass
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Figure 6. Comparison of color difference and a along
the PET mass.
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Figure 7. Residual dye depending on PET mass.
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Color difference and a variation along the dyeing time
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Figure 8. Comparison of color difference and a along the dyeing time.
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Figure 9. Color difference before and after cleaning along the dyeing time.

é],;%jéb’7}—g_§L§]X/ ZJ/ 314 X']/ 1=



31

oil 0] x|

0l

F

d|

A CO:2

T of o RBEN W T o BT
e T AT szw,iﬁm%_w%%mlnw
o X T H M Tt EE ST
o O T T BWE oA o
: Foap o N Rogs g P WO TR RO
= . 1E_I_,_Al.ﬂl‘_ < duﬂ.ﬂl;oow%ﬂo@noeuuﬂﬂhﬁ
2 e =T W s o oo X oW
£ < T X m ol oll = 3o 3
= %o == < oV oo oy o A1) = o U o o W
S > 2 7 B gy > o K 2 ooy BT 5 . R
Q c £ o° — _._._._h op o X g5 of AL = _.__._._
2 c 0 X oor o N PR oo om o N«
S § > =20 9 W o T S iy 2 S —
. o © 0 X0 o8 1)) S5 " T I T o#qﬂ_ﬁn’m 5% o ol
3 ° 2 mi o g of Ml ShaXpRu@rged =
s S o mEBE L < ERo¥aMcTT_ Toa x
< e < s TR B X e ol T g0 g aﬂmﬂﬂ#oao
‘B S © < = — T %o M2 X a Xy o =
3 B =~ o X X o L o O #o Br W) T Bn o N
= < RO o wr N ™ O TR~ . W zh W OoF
c .._.26 S o) — XS }Lﬂﬂﬁﬂlﬂmn
O H_Eu_ 71_IO_E ‘ME._QHL.M,% - N ~
L N A TSN TE BB R g
A T I Ll I T
£ T ERx MM BT oo Tl oo] X owe oo
N T - oA By o oop W oEm A
& Rl e G B oup or W B de No T omp TR BR
o
[e]
3 =< ~ TN T @ % o X =R X S
s FOZN LERSEORDESsTIEIRE TR
3 Adﬂxm Aa_ﬂ_d! /@u7_oxdt7MﬂAl_ = R
o~ ; = o MOE B S T oMo T o oy B BN
4 5 T B ook A &%WEW&?%%%@WO__,_@MME
= o -n ol o= = on =H W 3 3
5 S T o < Etﬁ_e_nmoxlﬂmﬁiooxPlxmm_lz]twwlﬂoqutm
5 ZurTM FTaRpT¥ogwpsp NI CE TR
g TRUEN ToNxoT NSRBI gpPALT
8 2 L By¥T VFIITEDRLKGE O TN D MW N o
8 z B e — ~ P B L o om or m o M %
Y § o ol o T 9 < o [l zZ X Rz Moo=y o o <
o $ 5 MxkN TFzxzldgE®T  osgwBTT ) wa o
Q o & Mo X T _TogFEN_ oMWl w e ™
S S8 Llcowp wEINZEgp_mEXTaglmpl¥sg
* S O < T Prgg ar e T o= R oo A o R (=
3 g o ﬂuﬂovma " ﬂﬁrmﬂﬁﬁu ,ﬁw[umﬂmoWE_nmoﬂ._ooww
* —- - = OF —n =T ﬂﬂ =ONr = aLl].I;OTﬁO)A‘I )
3 G mutﬁu,ﬂﬂ .Aﬂmmmmﬁe._mﬁﬁluﬂ‘__x7ﬂ_p_.dl.mu%¢_ﬂluo
5 ,m,.,_L ﬂlmﬂﬂ‘_w_lwoﬁr._o#dumu@“nn_uum]nz7 ,mu_7d|.ﬂ1rL
2 TR W omom oy B O L_Lo@ﬂ%PEMHTMﬁW
i ],wa,_fvl%%eEwa@uzﬂ_ﬂ_ﬁﬂlﬂﬂmmwww‘ﬂmﬁwmmm}ﬂ
T 9w oIb — o " oo UL R o = N
T X i UL m# Y - oo = i T 3T oy R o o
Wl N o o o @ & < H g5 02 B Q op Booap Mo _ﬂow o) B ol
g e g g ®E e Sy By oo oo oop
of N oo I F oF fm ® omp W R I oo ® T M oehmo T bk o

A w4
:10078329).

, A

dE

=

Y oH200kg
Textile Coloration and Finishing, Vol. 31, No. 1

o

9

=27F A2 2

f2 ol%



32

10.

References

. W. Saus, D. Knittel, and E. Schollmeyer, Dyeing of Tex-

tiles in Supercritical Carbon Dioxide, Tex. Res. J., 63(3),
135(1993).

. J. H. Kim, Theme : Supercritical Fluid, J. KSME, 55(7),

30(2015).

E. Bach, E. Cleve, and E. P. Schollmeyer, Present and
Future of Supercritical Fluid Dyeing Technology, Rev.
Prog. Color. Relat. Top., 32, 88(2002).

A. Hou, B. Chen, J. Dai, and K. Zhang, Using Supercrit-
ical Carbon Dioxide as Solvent to Replace Water in
Polyetylene Terephthalate(PET) Fabric Dyeing Proce-
dures, J. Clean Prod., 18, 1009(2010).

. M. Banchero, S. Sicardi, A. Ferri, and L. Manna, Super-

critical Dyeing of Textiles - From the Laboratory Appa-
ratus to the Pilot Plant, Text. Res. J., 78, 217(2008).

M. V. D. Kraan, Process and Equipment Development
for Textile Dyeing in Supercritical Carbon Dioxide,
Ph.D. Thesis, Delft University of Technology, 2005.
J.J. Long, Y. Q. Ma, and J. P. Zhao, Investigations on
the Level Dyeing of Fabrics in Supercritical Carbon
Dioxide, J. Supercrit. Fluids, 57, 80(2011).

. J. V. Schnitzler and R. Eggers, Mass Transfer in Poly-

mers in a Supercritical CO-Atmosphere, J. Supercrit.
Fluids, 16, 81(1999).

A. Hou, K. Xie, and J. Dai, Effect of Supercritical Car-
bon Dioxide Dyeing Conditions on the Chemical and
Morphological Changes of Poly(ethylene terephthalate)
Fibers, J. Appl. Polym. Sci., 92, 2008(2004).

O. S. Fleming, S. G. Kazarian, E. Bach, and E.

é],;%ﬁéﬁ]7}%§k§]K[ ZJ/ 314 X']/ 1=

11.

12.

13.

14.

1.

16.

17.

18.

1=

>
ﬂ
el
1x
o
o
08
op
m
ol

Schollmeyer, Confocal Raman Study of Poly(ethylene
terephthalate) Fibres Dyed in Supercritical Carbon Diox-
ide: Dye Diffusion and Polymer Morphology, Polymer,
46, 2943(2005).

M. V. D. Kraan, M. V. F. Cid, G. F. Woerlee, W. J. T.
Veugelers, and G. J. Witkamp, Equilibrium Study on the
Disperse Dyeing of Polyester Textile in Supercritical
Carbon Dioxide, Text. Res. J., 77, 550(2007).

P. Bao and J. Dai, Relationships between the Solubility
of C. I. Disperse Red 60 and Uptake on PET in Super-
critical COy, J. Chem. Eng. Data, 50, 838(2005).

M. W. Park and H. K. Bae, Dye Distribution in Super-
critical Dyeing with Carbon Dioxide, J. Supercrit. Flu-
ids, 22, 65(2002).

A. Ferri, M. Banchero, L. Manna, and S. Sicardi, Dye
Uptake and Partition Ratio of Disperse Dyes between a
PET Yarn and Supercritical Carbon Dioxide, J. Super-
crit. Fluids, 37, 107(2006).

H. D. Sung and J. J. Shim, Solubility of C.I. Disperse
Red 60 and C.1.Disperse Blue 60 in Supercritical Carbon
Dioxide, J. Chem. Eng. Data, 44, 985(1999).

C. C. Tsai, H. Lin, and M. Lee, Solubility of Disperse
Yellow 54 in Supercritical Carbon Dioxide with of with-
out Cosolvent, Fluid Phase Equalibria, 260, 287(2007).
K. H. Chang, H. K. Bae, and J. J. Shim, Dyeing of PET
Textile Fibers and Films in Supercritical Carbon Diox-
ide, Korean J. Chem. Eng., 13(3), 310(1996).

L 1. Jung, S. Y. Lee, G. B. Lim, and J. H. Ryu, Super-
critical Fluid Dyeing of Polyester Fiber with Two Dif-
ferent Dispersion Dyes, Clean Technology, 17(2), 110
(2011).

Authors

of oN b 1T
e T
ro o2 1x

(FHZ7 1 QA7 17 e T4 AR
CHJEIOIR R FU R
()17 SH71747)

A
(FhZ7 1A SH7 A7 oA

TA Y
o174 At

=

> M



