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Abstract A series of azo based disperse dyes were synthesized and applied to poly-
ester(PET) fiber in supercritical carbon dioxide(ScCO:). Various aniline derivatives were
used as diazo component and coupled with glycine ethylester or carbonic acid ethylester
derivatives to give azo based disperse dyes. Depending on the various diazo substituents,

absorption maxima varied from

415 to 529nm in acetone. Dyeing in ScCO2 was carried

out at 120°C and 250bar pressure for 2hrs. with 0.5% o.w.f. of dye concentration. Dyed

PET fiber had excellent brightne
fastness properties.

ss and good light, washing and perspiration(acid/alkali)

Keywords azo based disperse dyes, supercritical carbon dioxide, polyester, dyeing,

fastness
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Scheme 1. Preparation of azo disperse dyes.
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1

Scheme 2. Syntnesis of Dye 1
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Figure 1. Supercritical CO2 Dyeing equipment.

HAMAEE ¥7] fI8ko] HotxshE 9 28,000~54,0002] &
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Table 1. Yield, MS, and UV—Vis absorption spectra( A max/ € ) of Dye 1~11

ol
Agstol T AR F 1,2, 6

HO

;j €:>_ Q NaNO, / HCl t:
Ry NH; + r\|(cHzcoc;¢|5)2 —— R N(CHzCOCsz)z
CH,COOH ;:j
R (A)
. * -4
Run Dye Ri R Re Yo (:SZ) e (ngﬂﬁgq)
1-1 1 H NO:2 H 87 430 474 4.54
1-2 2 H CHs H 79 399 430 3.38
1-3 3 H COCHs H 85 427 455 4,03
1-4 4 H CONH: H 79 428 445 3.59
1-5 5 NO2 OCHs H 80 460 464 3.36
1-6 6 CN NO2 H 80 455 511 4,96
1-7 7 Cl NO:2 H 84 464.5 492 413
1-8 8 NO2 Cl H 77 464.5 471 3.39
1-9 9 H S0:LCHs H 61 463 451 4,05
1-10 10 H SOF H 80 467 463 419
1-11 11 Cl SO2F Cl 91 536 497 4.57

* : All the UV-Vis spectra were recorded in acetone
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Vis AHEY0R G0l toprstRe] Egt (Y] 7]7]el Aokt N G= 6, 17, 28] A
of whel A Foubao] Mslsls 4TS HolRglrh, S-S 40~50nm AT o Sel gL Ar o] A4S
AR 1,12, 239 obzshzel owl Yxlo] WA T cAAMA Fao 2 waleiint. Rl topxs)

Table 2. Yield, MS, and UV-Vis absorption spectra( A max/ € ) of Dye 12~22

1
NaNO, / HCL
NH; + NCH2C002H5 —_— R, N- a::H2(3<:>c:2H5
C2H5 CH3COOH (32H5

. * -4
Run Dye Ri Re Rs Y(";ZI)GI (:f/i) (Anr:nax) (L:u())l(j‘(c):n:")
2-1 12 H NO2 H 93 372 486 4.94
2-2 13 H CHs H 97 341 442 4.05
2-3 14 H COCHs H 90 369 466 4.85
2-4 15 H CONH2 H 90 370 457 4.46
2-5 16 NO2 OCHs H 84 402 476 4.06
2-6 17 CN NO:2 H 90 397 526 5.43
2-7 18 Cl NO2 H 94 406.5 508 4.32
2-8 19 NO2 Cl H 99 406.5 479 3.82
2-9 20 H SO2CH3 H 87 405 463 4.08
2-10 21 H SOF H 96 409 474 4.48
2-11 22 Cl SOF Cl 88 478 519 4.47

* 1 All the UV-Vis spectra were recorded in acetone

Table 3. Yield, MS, and UV—Vis absorption spectra( A max/ €) of Dye 23~33

o]

1]
. dNH . oc":ocsz M,. R AC;MN%{I;(CH CH,0H)
z ? <i>——r\1(0|-|QCHQOH)2 CH,COOH z St
Rj R3
(©)
. * -4
Run Dye Ri Re Re [ S e S o
3-1 23 H NO:2 H 76 418 482 4.70
3-2 24 H CHs H 60 387 415 3.08
3-3 25 H COCHs H 73 415 449 3.69
3-4 26 H CONHz H 73 416 436 2.85
3-5 27 NO2 OCHs H 77 448 457 3.70
3-6 28 CN NO:2 H 82 443 529 4.29
3-7 29 Cl NO:2 H 94 452 .5 505 3.27
3-8 30 NO2 Cl H 93 4525 471 3.15
3-9 31 H SO2CHs H 64 451 447 3.06
3-10 32 H SO2F H 86 455 468 3.49
3-11 33 Cl SOF Cl 86 524 514 3.94

* : All the UV-Vis spectra were recorded in acetone

Textile Coloration and Finishing, Vol. 31, No. 3
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Table 4. 'H NMR data of Dye 1~33

Dye

'H NMR (500MHz, CDCl3)*

1.31(t, 6H, J=7.0 Ha), 4.22(s, 4H), 4.26(q, 4H, J=7.0 Hz), 6.03(d, 1H, J=3.0 Hz), 6.38(dd, 1H, J=9.3, 2.8 H2),

)

7.60(d, 1H, J=9.0 Hz), 7.82(d, 2H, J=9.5 Hz), 8.31(d, 2H, J=9.0 Hz), 14.39(s, 1H)

z), 2.41(s, 3H), 4.20(s, 4H), 4.25(q, 4H, J=7.0 Hz), 6.10(d, 1H, J=3.0 Hz), 6.31(dd, 1H,
.26-7.27(m, 3H), 7 67 (dd, 2H, J=9.0, 3OHZ) 14.02(s, 1H)

[
=4
\IO
r\>I

2), 2.64(s, 3H), 4.22(s, 4H), 4.26(q, 4H, J=7.0Hz), 6.05(d, 1H, J=3.0 Hz), 6.35(dd, 1H,
.63(d, 1H, J=9.0Hz), 7.79(d, 2H, J=8.5 Hz), 8.05(d, 2H, J=8.5 Hz), 14.39(s, 1H)

4*

.22(t, 6H, J=7.0Hz), 4.16(q, 4H, J=7.0 Hz), 4.37(s, 4H), 6.08(d, 1H, J=2.5 Hz), 6.42(dd, 1H, J=9.3, 2.8 Hz),
7.46(s, 1H), 7.64(d, 1H, J=9.0Hz), 7.86(d, 2H, J=8.5Hz), 8.01(d, 2H, J=9.0 Hz), 8.08(s, 1H) 13.05(s, 1H)

31(t, 6H, J=7.0Hz), 3.93(s, 3H), 4.21(s, 4H), 4.25(q, 4H, J=7.0 Hz), 6.06(d, 1H, J=2.5 Hz), 6.35(dd, 1H,
9 3,2 8 Hz), 7.21(dd, 1H, J=9.3, 2.8 Hz), 7.53(d, 1H, J=2.5 Hz), 7.59(d, 1H, J=9.0 Hz), 8.02(d, 1H, J=9.5
Hz), 14 00(s, 1H)

1.33(t, 6H, J=7.0 H2), 4.26(s, 4H), 4.28(q, 4H, J=7.0 Hz), 6.10(d, 1H, J=2.5 Hz), 6.45(dd, 1H, J=9.3, 2.8 H2),

7.64(d, 1H, J=9.5 Hz), 8.09(d, TH, J=9.0 Hz), 8.44(dd, 1H, J=9.5, 2.5 Hz), 8.58(d, 1H, J=2.5 Hz), 14.07(s, 1H)

1.32(t, 6H, J=7.0 Hz), 4.24(s, 4H), 4.27(q, 4H, J=7.5Hz), 6.01(d, 1H, J=2.5Hz), 6.42(dd, 1H, J=9.5, 3.0 Hz),
7.55(d, 1H, J=9.0Hz), 8.01(d, 1H, J=9.0 Hz), 8.19(dd, 1H, J=9.3, 2.3 Hz), 8.38(d, 1H, J=2.5 Hz), 15.00(s, 1H)

.31(t, 6H, J=7.0 Hz), 4.22(s, 4H), 4.26(q, 4H, J=7.0Hz), 5.96(d, 1H, J=3.0 Hz), 6.39(dd, 1H, J=9.5, 2.5 Hz),
7.44(d, 1H, J=9.0Hz), 7.61(dd, 1H, J=9.0, 2.0 Hz), 8.07(d, 1H, J=9.0), 8.10(d, 1H, J=2.5 Hz), 14.86(s, 1H)

=7.0 Hz), 3.09(s, 3H), 4.22(s, 4H) 4.26(q, 4H, J=7.0 Hz), 6.05(d, 1H, J=2.5 Hz), 6.37(dd, 1H,
), 7.62(d, 1H, J=9.5 Hz), 7.87(d, 2H, J—85Hz) 8.02(d, 2H, J= 90HZ) 14.24(s, 1H)

1.32(t, 6H, J=7.0 H2), 4.23(s, 4H), 4.27(q, 4H, J=7.0 Hz), 6.02(d, 1H, J=2.5 Hz), 6.39(dd, 1H, J=9.3, 2.8 H2),
7.58(d, 1H, J=9.0 Hz), 7.89(d, 2H, J=9.0 Hz), 8.07(d, 2H, J=9.0 Hz), 14.47(s, 1H)

1.32(t, 6H, J=7.0Hz), 4.25(s, 4H), 4.27(q, 4H, J=7.0 Hz), 5.98(d, 1H, J=2.8 Hz), 6.45(dd, 1H, J=9.1, 2.8 Hz),
7.52(d, 1H, J=9.1 Hz), 8.08(s, 1H), 8.19(s, 1H), 15.05(s, 1H)

=2.1Hz), 6.42(dd

) ) )

J=9.1Hz), 14.96(s, 1H)

) )

1.29-1.32(m, 6H), 3.57(q, 2H, J=7.4 Hz), 4.13(s, 2 )
1H, J=9.5, 2.5 Hz), 7.49(d, 1H, J=9.8 Hz), 7.76(

2( , 2H, J=7.0Hz), 5.99(d, 1H, J
Hz), 8.30(d, 2H

) ! )

1.26-1.30(m, 6H), 2.40(s, 3H), 3 4(q, 2H, J=7.4Hz), 4.09(s, 2H), 4.23(q, 2H, J=7.0 Hz), 6.09(d, 1H, J=2.8
Hz), 6.33(dd, 1H, J=9.1, 2.8 Hz), 7.24(d 2H, J=7.7Hz), 7.61(d, 1H, J=9.1 Hz), 7.64(d, 2H, J=7.7 Hz),
14.31(s, 1H)

’ )

1.28-1.31(m, 6H), 2.63(s, 3H), 3 6(q, H, J=7.7Hz), 4.12(s, 2H), 4.24(q, 2H J=7.7Hz), 6.01(d, 1H, J=2.8
Hz), 6.39(dd, 1H, J=9.5, 2.5Hz), 7 1 7.74(d, 2H, J=8.4 ) 8.03(d, 2H, J=8. 4HZ)
14.89(s, 1H)

)

15*

1.14(t, 3H, J=7.4Hz), 1.20(t, 3H, J=7.4 Hz), 3.51(q, 2H, J=7.0 Hz), 4.14(q, 2H, J=7.0 Hz), 4.31(s, 2H), 6.03(d,
1H, J=2.8 Hz), 6.46(dd, 1H, J=9.1, 2.1 Hz), 7.40(s, 1H), 7.56(d, 1H, J=9.1 Hz), 7.78(d, 2H, J=7.0 Hz), 7.98(d,
2H, J=7.0Hz), 8.03(s, 1H), 13.55(s, 1H)

1.27-1.30(m, 6H), 3.56(q, 2H, J=7.0 Hz), 3.91(s, 3H), 4.11(s, 2H), 4.24(q, 2H, J=7.0 Hz), 6.03(s, 1H),
6.39(dd, 1H, J=9.1, 2.1 Hz), 7.21(dd, 1H, J=9.1, 2.1 ) 7.48(d, 1H, J=9. 8HZ) 7.55(d, 1H, J=2.1 Hz),
8.05(d, 1H, J=9.1 Hz), 14.59(s, 1H)

) ’

1.30-1.34(m, 6H), 3.61(q, 2H, J=7.3 Hz), 4.17(s, 2H), 4.27(q, 2H, J=7.3 Hz), 6.07(s, 1H), 6.48(d, 1H, J=8.0
Hz), 7.54(d, 1H, J=9.5 Hz ) (d 1H, J=9.5 Hz), 8.41(dd, 1H, J=9.0, 2.5 Hz), 8.54(d, 1H, J=2.0 Hz),
14.49(s, 1H)

i],;%ﬁéﬁ]7}—g—§L‘§]K/ ZJ/ 314 X']/ 3%
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Dye 'H NMR (500MHz, CDCl3)*
1.29-1.35(m, 6H), 3.59(q, 2H, J=7.0 Hz), 4.15(s, 2H), 4.25(q, 2H, J=7.0 Hz), 5.94(d, 1H, J=2.0 Hz), 6.47(dd

18 1H, J=9.3, 2.8 Hz), 7.41(d, 1H J=9.5Hz), 7.99(d, 1H, J=9.0 Z),817(dd,1H,J=9.02.5HZ),8.35(d,1H,
J=2.5Hz), 15.58(s, 1H)
1.29-1.33(m, 6H), 3.57(q, 2H, J=7.3 Hz), 4.12(s, 2H), 4.24(q, 2H, J=7.3 Hz), 5.90(d, 1H, J=2.5 Hz), 6.45(dd,

19 1H, J=9.5, 2.5 Hz), 7.31(d, 1H, J=9.5Hz), 7.59(dd, 1H, J=9.0, 2.5 Hz), 8.10(d, 1H, J=9.0 Hz), 8.13(d, 1H,
J=2.5Hz), 15.56(s, 1H)
1.28-1.32(m, 6H), 3.08(s, 3H), 3.57(q, 2H, J=7.3 Hz), 4.13(s, 2H), 4.25(q, 2H, J=7.3 Hz), 6.00(d, 1H, J=2.5

20 Hz), 6.41(dd, 1H, J=9.3, 2.8 HZ), 51(d, 1H, J=9.5Hz), 7.82(d, 2H, J=8.5Hz), 7.99(d, 2H, J=9.0 Hz),
14.81(s, 1H)

o1 1.29-1.32(m, 6H), 3.58(q, 2H, J=7.5 Hz), 4.14(s, 2H), 4.25(q, 2H, J=7.3 Hz), 5.97(d, 1H, J=2.5 Hz), 6.43(dd,
1H, J=9.3, 2.8 Hz), 7.46(d, 1H, J=9.5Hz), 7.82(d, 2H, J=8.5 Hz), 8.04(d, 2H, J=9.0 Hz), 15.07(s, 1H)

2 1.30-1.33(m, 6H), 3.60(q, 2H, J=7.0 Hz), 4.16(s, 2H), 4.26(q, 2H, J=7.3 Hz), 5.92(s, 1H), 6.51(d, 1H, J=8.5
Hz), 7.39(d, 1H, J=9.5 Hz), 8. 07(S 1H), 8.16(s, 1H), 15.66(s, 1H)

23 1.39(t, 3H, J=7.3 Hz), 3.72(t, 4H, J=4.9 Hz), 3.94(t, 4H, J=4.9 Hz), 4.34(q, 2H J=7.0Hz), 6.56(d, 1H, J=2.8
Hz), 6.65(dd, 1H, J=9.8, 2.8 Z), 7.84(d, 1H, J=9.1 HZ) 7.88(d, 2H, J=9.1 ) 8.31(d, 2H, J=9.1 Hz)

2 1.39(t, 3H, J=7.0 Hz), 2.65(s, 3H), 3.69(t, 4H, J=4.8 Hz), 3.91(t, 4H, J=5.0Hz), 4.33(q, 2H, J=7.0 Hz), 6.54(d,
1H, J=3.0Hz), 6.63(dd, 1H, J=9.3, 2.8 Hz), 7.82(d, 1H, J=9.5Hz), 7.84(d, 2H, J=8.5 Hz), 8.04(d, 2H, J=8.5 Hz)

o5 1.38(t, 3H, J=7.0 Hz), 2.41(s, 3H), 3.64(t, 4H, J=4.8 Hz), 3.86(t, 4H, J=4.8 Hz), 4.32(q, 2H, J=7.0 Hz), 6.51(d,
1H, J=2.5Hz), 6.59(dd, 1H, J=9.3, 2.8 Hz), 7.25(d, 2H, J=8.5Hz), 7.71(d, 2H, J=8.0 Hz), 7.78(d, 1H, J=9.5 Hz)
1.28(t, 3H, J=7.0 Hz), 3.56-3.60(m, 8H), 4. 25(q 2H, J=7.0Hz), 4.87(t, 2H, J=5.5Hz), 6.73(d, 1H, J=2.5 Hz),

26 6.78(dd, 1H, J 9 3,2.8Hz), 7.47(br. s, 1H), 7.70(d, 1H, J=8.5 Hz), 7.71(d, 2H, J=9.0 Hz), 8.00(d, 2H, J=9.0
Hz), 8.07(br. s, )
1.26(t, 3H, J=7.3 Hz), 3.54-3.58(m, 8H), 3.88(s, 3H), 4.23(q, 2H, J=7.3 Hz), 4.85(t, 2H, J=5.3 Hz), 6.70(d, 1H,

27" J=2.5Hz), 6.76(dd, 1H, J=9.5, 3.0 Hz), 7.31(dd, 1H, J=9.0, 3.0 HZ) 7.49(d, 1H, J=9.0 Hz), 7.55(d, 1H, J=9.5
Hz), 7.57(d, 1H, J=2.5 Hz)

08" 1.29(t, 3H, J=7.0Hz), 3.66(s, 8H), 4.28(q, 2H, J=7.3 Hz), 4.93(s, 2H), 6.87(d, 1H, J=2.5 Hz), 6.95(dd, 1H, J=9.8,
2.8Hz), 7.71(d, 1H, J=9.0 Hz), 7.80(d, 1H, J=9.5 Hz), 8.58(dd, 1H, J=9.0, 2.5 Hz), 8.84(d, 1H, J=2.5 Hz)

og* 1.28(t, 3H, J=7.0Hz), 3.63(s, 8H), 4.27(q, 2H, J=7.3 Hz), 4.91(s, 2H), 6.82(d, 1H, J=2.5 Hz), 6.87(dd, 1H, J=9.5,
2.5Hz), 7.57(d, 1H, J=9.0 Hz), 7.77(d, 1H, J= 9 5Hz), 8.29(dd, 1H, J=9.0, 2.5 Hz), 8.45(d, 1H, J=2.5Hz)
1.38(t, 3H, J=7.0 Hz), 3.50(s, 2H), 3.68(t, 4H, J=4.8 Hz), 3.89(t, 4H, J=4.8 Hz), 4.32(q, 2H, J=7.3 Hz), 6.52(d,

30 1H, J=2.5Hz), 6.60(dd, 1H, J=9.3, 2.8 Hz), 7.54(dd, 1H, J=8.8, 2.3 Hz), 7.60(d, 1H, J=8.5 Hz), 7.75(d, 1H,
J=9.0Hz), 7.81(d, 1H, J=2.0 Hz)
1.39(t, 3H, J=7.3 Hz), 3.09(s, 3H), 3.31(s, 2H), 3.70(t, 4H, J=4 .8 Hz), 3.91(t, 4H, J=4.8 Hz), 4.33(q, 2H, J=7.3

31 Hz), 6.55(d, 1H, J=3.0 Hz), 6.64(dd, 1H, J=9.0, 2.5 Hz), 7.82(d, 1H, J=9.5 Hz), 7.91(d, 2H, J=8.5 Hz), 8.01(d,
2H, J=9.0 Hz)

2 1.39(t, 3H, J=7.0 Hz), 3.35(s, 2H), 3.71(t, 4H, J=5.0 Hz), 3.92(t, 4H, J=5.0 Hz), 4.33(q, 2H, J=7.0 Hz), 6.56(d,
1H, J=3.0 Hz), 6.65(dd, 1H, J=9.3, 2.8 Hz), 7.84(d, 1H, J=9.5 Hz), 7.94(d, 2H, J=8.5 Hz), 8.08(d, 2H, J=9.0 Hz)

33* 1.31(t, 3H, J=7.0 Hz), 3.64-3.66(m, 8H), 4.28(q, 2H, J=7.0 Hz), 4.94(s, 2H), 6.87(d, 1H, J=2.5Hz), 6.92(dd
1H, J=9.8, 2.8 Hz), 7.63(s, 1H), 7.79(d, 1H, J=9.5 Hz), 8.35(s, 1H)

* . DMSO—ds
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Figure 2. UV-Vis spectra of the dyes using various
diazo compounds with coupler A.
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Figure 3. UV-Vis spectra of the dyes using various
couplers with 4—methylsulfonylaniline as diazo com—
ponent.
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Table 5. PET fibers dyed in ScC0O2(0.5% o.w.f.)

Dye Dyed color Dye Dyed color Dye Dyed color

Textile Coloration and Finishing, Vol. 31, No. 3
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Table 6. Color fastness and exhaustion(%) of PET fibers dyed with 0.5% o.w.f.
Dye
Color fastness
1 2 5 6 8 9 10 1 20
Light Change in color 4 4-5 3-4 4 3-4 4-5 4-5 4 4-5
Change in color 4 3 4 4-5 4 4-5 4-5 4 4-5
Acetate 4 3 4 4-5 4 4-5 4-5 4-5 4
Cotton 4-5 3-4 4-5 4-5 4 4-5 4-5 4-5 4-5
Washing Nylon 4 3 4 4-5 4 4 4-5 4 4
Staining - pey 45 34 45 45 4 45 45 45 45
Acrylic 4-5 3-4 4-5 4-5 4 4-5 4-5 4-5 4-5
Wool 4-5 3-4 4-5 4-5 4 4-5 4-5 4-5 4-5
Change in color 4-5 3 4-5 3-4 4 4-5 4-5 3-4 4-5
Acid Cotton 4-5 3-4 4-5 4-5 4 4-5 4-5 4 4-5
Staining Nylon 4-5 3 4-5 3-4 4 3-4 4-5 3-4 3-4
Perspi— PET 4-5 3-4 4-5 4-5 4 4-5 4-5 4 4-5
ration Change in color 4 3 45  3-4 34 45 4 4-5 45
Alkal Cotton 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5
Staining Nylon 4 3 4-5 3-4 3-4 3-4 4 4-5 3-4
PET 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5
Exhaustion(%) 82 78 66 88 84 88 70 92 82
Dye
Color fastness
21 24 25 27 30 31 32 33
Light Change in color 4 5 3-4 3-4 3-4 4-5 3 4
Change in color 4 3-4 4 4 4-5 4-5 4
Acetate 4-5 4 4-5 4-5 4 4-5 4-5
Cotton 4-5 4 4-5 4-5 4-5 45 4-5
Washing Nylon 4 34  3-4 4 4 4 4-5 4
Staining - pey 4-5 45 45 45 45 45
Acrylic 4-5 4-5 4-5 4-5 4-5 4-5
Wool 4-5 4-5 4-5 4-5 4-5 4-5
Change in color 2-3 2-3 2-3 3-4 3 4-5 4-5 3
) Cotton 3 3 4 4-5 3-4 4-5 4-5 4
Ao Staining Nylon 2-3 2-3  2-3 3-4 3 3-4 4-5 3
Perspi- PET 3 3 34 4-5 3-4 4-5 4-5 4
ration Change in color 2-3 -3 3 3 2-3 4-5 4-5 3
] Cotton 3 3 4 4 3-4 4-5 4-5 4
Alkali
Staining Nylon 2-3 2-3 3 3 2-3 4 4-5 3
PET 3 3 3-4 4 3-4 4-5 4-5 4
Exhaustion(%) 80 78 85 60 90 66 90 86
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