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Abstract In order to synthesize the dye suitable for supercritical carbon dioxide(ScCO,)
dyeing, a series of azo based disperse dyes were prepared using various aniline

derivatives as diazo components and indol derivatives as coupling components. Dyeing

process in ScCO, of the synthesized dyes was performed on PET fiber at 120°C for 2

hrs under 250bar pressure with 0.5% o.w.f. of dye concentration. The absorption

maxima varied from 400 to 580nm depending on the substituted groups in aniline

derivatives and the

indol derivatives.

The dyes showed high molar extinction

coefficients(g) of 27,000~61,000M"'cm”. Dyed PET fiber exhibited excellent brightness
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and good light, washing and perspiration(acid/alkali) fastness properties.

Keywords azo based disperse dyes, supercritical carbon dioxide, polyester, dyeing,
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R5 . R5 RG
R, CH;COCI or (CF;C0),0 R,
Il
H,N [;1 Rg Ethyl acetate, TEA RgCHN ’;l Rs
R4 R4
R,4 ~ Rg = H, CH}, CF}, CHzph
HaC HaG
CHy CH,COCI CHs
CH; > 0 CHs
Ethyl acetate, TEA I \
H,N f}‘ H3CCHN |
CH,Ph CH,Ph
A-1
Scheme 1. Preparation of indol derivatives.
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Rs Re
2 k™
Ry Ri RCHN N Ry Ri Rs R
+ R4 6
R2 NH2 > RZ N2 > R2 N=N R7
Diazotization Coupling
R, R R,  RoCHN N Rq
Ry
R, ~R; =H, CH;, NO,, CN, Cl, SO,CH;, SO,F
R, ~ Ry =H, CH;, CF3, CH,Ph
H,C CH, HG  ch,
NaNO, / HCI OZN_@N:N
OzN NH2 + (I? CH3 L CH3
HaCCHN T CH;COOH H,CCHN ’i‘
CH,Ph 0 CH,Ph

(A-1) 1)

Scheme 2. Preparation of azo disperse dyes.
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Table 1. Yield, MS, and UV-Vis absorption spectra(Ana/€) of Dye 1~14

C NaNO, / HCI ”SC

YT

RgCHN N CH;COOH gCHN 3

CH?Ph CHZPh
Yield MS Amax’ £(x10™

Run Dye R Re Rs Ro (%) (m/e) (nm) (Lm(ol'1cn)1")

11 1 H NO, H CHs 84 457 531 4.64
1-2 2 H NO, H CFs 86 511 524 461
13 3 H CH; H CHs 10 426 464 293
1-4 4 H CHs H CF3 85 480 468 327
15 5 CN NO, H CHs 90 482 572 5.87
1-6 6 CN NO» H CF3 85 536 562 4.44
1-7 7 NO, al H CHs 79 4915 511 405
1-8 8 NO, al H CF3 87 5455 503 424
1-9 9 H SO,CHs H CHs 79 490 497 405
1-10 10 H SO,CH; H CF3 77 544 495 411
1-11 11 H SOF H CHs 81 494 516 435
1-12 12 H SOF H CF3 87 548 513 450
1-13 13 al SOF al CHs 67 563 554 6.11
1-14 14 a SOF al CF3 88 617 546 543

* All the UV-Vis spectra were recorded in acetone

Table 2. Yield, MS, and UV-Vis absorption spectra(A\na/€) of Dye 15~28

R HG cH

1 . ®  NaNO,/HCI G CHs

R, NH, + CHy ——— > R, CH

RsCHN N CH;COOH RchN s

Rs CH, oK

(B) s

Yield MS Amax’ £(x10™
Run Dye Ri R Rs Ro %) (/e (hm) (Lm(ol'1cn)1")

2-1 15 H NO; H CHs 66 381 531 3.9
2-2 16 H NO, H CFs 92 435 524 406
2-3 17 H CHs H CHs 11 350 465 2.50
2-4 18 H CHs H CFs 91 404 467 2.96
2-5 19 CN NO, H CHs 60 406 575 5.30
2-6 20 CN NO, H CFs 84 460 566 4.43
2-7 21 NO, a H CHs 35 4155 512 364
2-8 22 NO, a H CFs 91 469.5 504 3.60
2-9 23 H SO,CH; H CHs 66 414 498 3.75
2-10 24 H SO,CH; H CFs 82 468 496 3.84
2-11 25 H SO.F H CHs 66 418 517 495
2-12 26 H SOF H CFs 84 472 515 402
2-13 27 a SOF al CHs 63 487 556 5.41
2-14 28 a SOF al CF5 98 541 550 4.89

* All the UV-Vis spectra were recorded in acetone

SHEGMIIZEIEA A I3 A 12
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Table 3. Yield, MS, and UV-Vis absorption spectra(Ana/€) of Dye 29~42
R
A . 0 _NaNO /HCI O
2 2t
ReCHN N CH3COOH RQCH
Rs CH,P
(©) CHzPh
Yield Ms Amax’ £(x10™)
Run Dye Ri Re Rs Ro (%) (m/e) (nm) (Lmol'cm™)
3-1 29 H NO, H CHs 91 415 536 452
3-2 30 H NO. H CF; 91 469 531 4.45
3-3 31 H CH; H CH; 51 384 470 3.19
3-4 32 H CH; H CFs 91 438 472 3.40
3-5 33 CN NO, H CHs 83 440 579 5.05
3-6 34 CN NO; H CF; 82 494 571 5.01
3-7 35 NO, cl H CH; 90 4495 517 3.99
3-8 36 NO, cl H CF; 99 503.5 509 411
3-9 37 H SO,CH3 H CH; 84 448 502 443
3-10 38 H SO,CH; H CF; 89 502 501 420
3-11 39 H SOF H CHs 80 452 522 3.64
3-12 40 H SO.F H CF; 92 506 519 459
3-13 1 cl SOF cl CHs 88 521 559 6.07
3-14 42 Cl SO,F Cl CF; 92 575 550 5.82
* All the UV-Vis spectra were recorded in acetone
Table 4. Yield, MS, and UV-Vis absorption spectra(Ana/€) of Dye 43~48
R1 R1
A NaNO, / HCI
R, NH, + Ph > Ry N=N—
N CH;COOH N.o
Rs Rio Rs Ph 10
D)
Yield MS Amax’ £(x10)
Run Dye R Re Re R %  (me  @m  (mol'am")
4-1 43 H SO,CH3 H CH; 96 389 404 2.84
4-2 14 H SO,CH; H CH,CH3 94 403 401 2.78
4-3 45 H SOF H CHs 96 393 417 2.78
4-4 46 H SO.F H CH.CHs 99 407 415 2.85
4-5 47 cl SO.F d CH; 91 462 449 2.77
4-6 48 c SOsF d CH,CH; 91 476 446 2.89

* All the UV-Vis spectra were recorded in acetone
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Table 5. '"H NMR data of intermediate A-1~2, B-1~2, C-1~2 and Dye 1~48

Dye and
Intermediate

"H NMR(500MHz, CDCls)

A-1

A-2

B-1

B-2

C1

C-2

10

1

12

13

14

15

106(s, 3H), 1.14(d, 3H, J=6.5 Hz), 1.26(s, 3H), 2.06(s, 3H), 3.25(q, TH, J=65 Hz), 412(d, TH, J=165 Hz), 440(d, TH,
J=16 Hz), 654(s, TH), 679(d, 1H, J=80 Hz), 692(d, 1H, J=80 Hz), 7.17(s, H), 7.22-7.33(m, 5H)

109(s, 3H), 1.16(d, 3H, J=65 Hz), 1.28(s, 3H), 3.31(q, 1H, J=65 Hz), 415(d, 1H, J=16 Hz), 443(d, TH, J=16 Hz),
6.56(d, 1H, J=20 Hz), 684(dd, 1H, J=80, 2.0 Hz), 698(d, 1H, J=80 Hz), 7.24-7.28(m, TH), 7.32-7.33(m, 4H), 7.69(,
TH)

0.99(s, 3H), 1.16(d, 3H, J=6.5 Hz), 1.25(s, 3H), 2.13(s, 3H), 2.68(s, 3H), 2.89(q, 1H, J=6.5 Hz), 6.67(dd, 1H, J=80, 1.8
Hz), 682(d, TH, J=15 Hz), 691(d, TH, J=7.5 Hz), 7.24(s, 1H)

101(s, 3H), 1.17(d, 3H, J=65 Hz), 1.27(s, 3H), 270, 3H), 296(q, 1H, J=65 Hz), 6.76(dd, TH, J=80, 20 Hz),
6.80(d, 1H, J=20 Hz), 6.96(d, TH, J=80 Hz), 7.84(s, TH)

2.10(s, 3H), 290(t, 2H, J=83 Hz), 3.30(t, 2H, J=83 Hz), 4.22(s, 2H), 6.68(dd, TH, J=80, 1.5 Hz), 6.82(d, TH, J=1.0
Hz), 6.97(d, TH, J=80 Hz), 7.25-7.27(m, TH), 7.30-7.33(m, 4H), 7.39(s, 1H)

295(t, 2H, J=83 Hz), 3.77(t, 2H, J=85 Hz), 425(s, 2H), 673(dd, TH, J=80, 20 Hz), 6.78(d, 1H, J=20 Hz), 7.02(d,
1H, J=80 Hz), 7.26-7.36(m, 5H), 7.81(s, 1H)

117(s, 3H), 1.19(d, 3H, J=65 Hz), 1.30(s, 3H), 227(s, 3H), 351(q, TH, J=7.0 Hz), 437(d, H, J=16 Hz), 474(d, TH,
J=16 Hz), 7.27-7.36(m, 6H), 7.59(s, 1H), 7.79(d, 2H, J=9.0 Hz), 7.90(s, 1H), 832(d, 2H, J=9.0 Hz), 10.50(s, TH)
120(s, 3H), 1.22(d, 3H, J=65 Hz), 1.37(s, 3H), 3.58(q, 1H, J=68 Hz), 439(d, 1H, J=16 Hz), 474(d, 1H, J=16 Hz),
7.30-7.38(m, 5H), 7.62(s, 1H), 7.82(s, 1H), 7.83(d, 2H, J=9.0 Hz), 8.33(d, 2H, J=9.0 Hy)

1.14(s, 3H), 1.16(d, 3H, J=65 Hz), 1.29(s, 3H), 223(s, 3H), 242(s, 3H), 342(q, TH, J=65 Hz), 432(d, TH, J=16 Hz),
467(d, 1H, J=16 Hz), 7.26-7.33(m, 7H), 7.57(s, TH), 7.65(d, 2H, J=80 Hz), 7.86(s, 1H), 10.61(s, TH)

117(s, 3H), 1.19(d, 3H, J=65 Hz), 1.32(s, 3H), 242(s, 3H), 348(q, TH, J=6.5 Hz), 434(d, 1H, J=16 Hz), 466(d, TH,
J=16 Hz), 7.27-7.36(m, 7H), 7.60(s, 1H), 7.66(d, 2H, J=80 Hz), 7.77(s, 1H), 12.55(s, TH)

120(s, 3H), 1.21(d, 3H, J=6.0 Hz), 129(s, 3H), 232(s, 3H), 3.58(s, TH), 442(d, TH, J=16 Hz), 482(d, TH, J=16 Hz),
7.27-7.54(m, 5H), 7.75(s, 1H), 7.88(s, 1H), 7.99(s, TH), 841(s, TH), 862(d, TH, J=25 Hz), 12.91(s, 1H)

122(s, 3H), 1.23(d, 3H, J=65 Hz), 1.31(s, 3H), 363(q, 1H, J=65 Hz), 444(d, 1H, J=16 Hz), 480(d, 1H, J=16 Hz),
7.22-739(m, 6H), 7.77(s, 1H), 7.78(d, 1H, J=9.5 Hz), 845(dd, 1H, J=9.0, 25 Hz), 861(d, 1H, J=25 Hz, 1025(s, TH)
116(s, 3H), 1.18(d, 3H, J=6.5 Hz), 128(s, 3H), 2.26(s, 3H), 351(q, TH, J=65 Hz), 436(d, TH, J=16 Hz), 475(d, 1H,
J=16 Hz), 7.28-7.36(m, 5H), 749(s, 1H), 7.56(dd, 1H, J=9.0, 2.3 Hz), 7.77-7.80(m, 2H), 7.99(s, 1H), 11.13(s, TH)
118(s, 3H), 120(d, 3H, J=65 Hz), 1.32(s, 3H), 354(q, TH, J=65 Hz), 438(d, 1H, J=16 Hz), 473(d, 1H, J=16 H2),
7.27-7.37(m, 5H), 7.55-7.58(m, 3H), 7.75(s, TH), 7.83(d, TH, J=15 Hz)

117(s, 3H), 1.18(d, 3H, J=65 Hz), 130(s, 3H), 3.10(s, 3H), 350(q, TH, J=68 Hz), 436(d, TH, J=16 Hz), 473(d, 1H,
J=16 Hz), 7.28-7.36(m, 5H), 7.58(s, TH), 7.83(d, 2H, J=90 Hz), 7.89(s, TH), 802(d, 2H, J=85 Hz)

120(s, 3H), 1.22(d, 3H, J=65 Hz), 133(s, 3H), 3.25(s, 3H), 356(q, TH, J=7.0 Hz), 440(d, TH, J=16 Hz), 472(d, 1H,
J=16 Hz), 7.29-7.36(m, 5H), 7.62(s, TH), 7.81(s, TH), 7.87(d, 2H, J=85 Hz), 80A(d, 2H, J=85 Hz)

117(s, 3H), 1.19(d, 3H, J=7.0 Hz), 1.30(s, 3H), 226(s, 3H), 352(q, TH, J=7.0 Hz), 437(d, 1H, J=16 Hz), 475(d, TH,
J=16 Hz), 7.28-7.36(m, 5H), 7.58(s, 1H), 7.85(d, 2H, J=8.5 Hz), 7.90(s, 1H), 807(d, 2H, J=9.0 Hz)

121(s, 3H), 122(d, 3H, J=7.0 Hz), 133(s, 3H), 358(q, TH, J=7.0 Hz), 440(d, 1H, J=16 Hz), 474(d, 1H, J=16 H2),
7.29-7.38(m, 5H), 7.62(s, 1H), 7.82(s, 1H), 7.89(d, 2H, J=9.0 Hz), 809(d, 2H, J=9.0 Hz)

121(s, 3H), 1.22(d, 3H, J=6.0 Hz), 131(s, 3H), 231(s, 3H), 359(q, TH, J=65 Hz), 440(d, TH, J=16 Hz), 481(d, 1H,
J=16 Hz), 7.28-7.37(m, 5H), 7.45(s, TH), 800(s, TH), 815(s, TH), 818(s, TH), 13.29(s, TH)

1.15(s, 3H), 1.18(d, 3H, J=7.5 Hz), 133(s, 3H), 1.56(s, 3H), 363(q, TH, J=68 Hz), 443(d, TH, J=16 Hz), 479(d, 1H,
J=16 Hz), 7.27-747(m, 6H), 7.62(s, 1H), 7.80(s, 1H), 821(s, TH)

116(s, 3H), 1.23(d, 3H, J=50 Hz), 1.34(s, 3H), 230(s, 3H), 297(s, 3H), 340(q, TH, J=50 Hz), 7.56(s, TH), 7.76(s,
TH), 7.80(d, 2H, J=65 Hz), 833(d, 2H, J=65 Hz), 1048(s, 1H)
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Dye and "H NMR(500MHz, CDCly)
Intermediate

6 1.17(s, 3H), 1.24(d, 3H, J=7.0 Hz), 1.35(s, 3H), 297(s, 3H), 3.45(q, 1H, J=7.0 Hz), 7.58(s, 1H), 7.68(s, 1H), 7.82(d,
2H, J=9.0 Hz), 8.33(d, 2H, J=9.0 Hz)

. 1.09Gs, 3H), 1.19(d, 3H, J=5.0 Hz), 1.31(s, 3H), 2.26(s, 3H), 242(s, 3H), 2.87(s, 3H), 3.22(q, 1H, J=5.0 Hz), 7.27(d,
2H, J=6.0 Hz), 7.54(s, TH), 7.65(d, 2H, J=6.0 Hz), 7.75(s, 1H), 10.60(s, 1H)

18 1.01(s, 3H), 1.21(d, 3H, J=6.5 Hz), 1.34(s, 3H), 242(s, 3H), 2.89(s, 3H), 3.29(q, 1H, J=6.5 Hz), 7.28(d, 2H, J=8.0 Hz),
7.58(s, 1H), 7.67(d, 2H, J=6.5 Hz), 7.68(s, TH), 12.56(s, 1H)

19 1.19(s, 3H), 1.24(d, 3H, J=6.0 Hz), 1.34(s, 3H), 2.34(s, 3H), 3.04(s, 3H), 3.53(s, 3H), 7.71-7.97(m, 3H), 8.38(s, 1H),
8.53(d, TH, J=2.0 Hz), 947(s, TH), 12.93(s, TH)

20 1.17(s, 3H), 1.26(d, 3H, J=45 Hz), 1.35(s, 3H), 3.06(s, 3H), 3.56(q, 1H, J=45 Hz), 7.61(s, 1H), 7.73(s, 1H), 7.77(d,
1H, J=6.5 Hz), 843(d, TH, J=6.5 Hz), 8.60(s, 1H), 10.26(s, 1H)

51 1.13(s, 3H), 1.20(d, 3H, J=6.5 Hz), 1.31(s, 3H), 2.28(s, 3H), 2.94(s, 3H), 3.39(q, TH, J=6.5 Hz), 7.44(s, 3H), 7.55(dd,
1H, J=9.0, 2.5 Hz), 7.73-7.85(m, 3H), 11.00(s, TH)

2 1.14(s, 3H), 1.22(d, 3H, J=5.0 Hz), 1.32(s, 3H), 2.96(s, 3H), 342(q, 1H, J=50 Hz), 7.51(s, TH), 7.57-7.58(m, 2H),
7.61(s, TH), 7.82(d, TH, J=1.5 Hz), 11.24(s, TH)

2 1.13(s, 3H), 1.21(d, 3H, J=6.5 Hz), 1.32(s, 3H), 2.28(s, 3H), 2.94(s, 3H), 3.10(s, 3H), 3.37(q, 1H, J=6.5 Hz), 7.55(s,
1H), 7.74(s, TH), 7.83(d, 2H, J=85 Hz), 8.01(d, 2H, J=8.5 Hz), 10.60(s, 1H)

” 1.16(s, 3H), 1.23(d, 3H, J=6.5 Hz), 1.35(s, 3H), 2.96(s, 3H), 3.10(s, 3H), 343(q, TH, J=6.5 Hz), 7.58(s, TH), 7.67(s,
1H), 7.86(d, 2H, J=9.0 Hz), 8.03(d, 2H, J=9.0 Hz)

- 1.15(s, 3H), 1.21(d, 3H, J=7.0 Hz), 1.32(s, 3H), 2.29(s, 3H), 2.96(s, 3H), 341(q, TH, J=7.0 Hz), 7.55(s, TH), 7.75(s,
1H), 7.85(d, 2H, J=8.5 Hz), 8.07(d, 2H, J=9.0 Hz)

- 1.18(s, 3H), 1.24(d, 3H, J=7.0 Hz), 1.36(s, 3H), 2.98(s, 3H), 347(q, TH, J=6.8 Hz), 7.58(s, TH), 7.68(s, 1H), 7.89(d,
2H, J=85 Hz), 8.08(d, 2H, J=9.0 Hz)

7 1.19(s, 3H), 1.24(d, 3H, J=50 Hz), 1.35(s, 3H), 2.32(s, 3H), 3.02(s, 3H), 3.53(q, TH, J=45 Hz), 7.40(s, 1H), 7.96(s,
1H), 7.99(s, 1H), 8.17(s, TH), 13.33(s, TH)

28 1.20(s, 3H), 1.26(d, 3H, J=5.0 Hz), 1.36(s, 3H), 3.04(s, 3H), 3.55(q, 1H, J=5.0 Hz), 7.56(s, TH), 7.79(s, 2H), 8.19(s, 1H)

> 2.29(s, 3H), 3.06(t, 2H, J=7.8 Hz), 3.64(t, 2H, J=8.3 Hz), 7.30-7.38(m, 5H), 7.63(s, 1H), 7.77(d, 2H, J=9.0 Hz), 7.94(s,
1H), 8.32(d, 2H, J=9.0 Hz), 1047(s, 1H)

20 3.13(t, 2H, J=85 Hz), 3.71(t, 2H, J=85 Hz), 4.55(s, 2H), 7.30-7.40(m, SH), 7.66(s, 1H), 7.81(d, 2H, J=9.0 Hz), 7.84(s,
1H), 8.33(d, 2H, J=9.0 Hz)

31 2.25(s, 3H), 2.42(s, 3H), 3.02(t, 2H, J=8.0 Hz), 3.53(t, 2H, J=8.5 Hz), 447(s, 2H), 7.26-7.37(m, 7H), 7.61-7.65(m, 3H),
791(s, 1H), 10.59(s, TH)

2 242(s, 3H), 3.08(t, 2H, J=85 Hz), 3.60(t, 2H, J=85 Hz), 447(s, 2H), 7.29-7.38(m, 7H), 7.64-7.67(m, 3H), 7.81(s, TH),
12.54(s, 1H)

33 2.33(s, 3H), 3.21(s, 2H), 3.73(s, 2H), 4.60(s, 2H), 7.29-7.40(m, 5H), 7.83(s, TH), 8.02(s, 1H), 8.41(s, TH), 8.56(d,
2H, J=2.0 Hz), 13.01(s, TH)

2 3.14(t, 2H, J=7.8 Hz), 3.78(t, 2H, J=8.0 Hz), 4.61(s, 2H), 7.30-7.41(m, 5H), 7.76(s, TH), 7.77(d, 1H, J=9.0 Hz),
7.86(s, TH), 8.44(dd, 1H, J=9.3, 2.8 Hz), 8.59(d, 1H, J=2.5 Hz), 10.24(s, 1H)

35 3.05(t, 2H, J=8.0 Hz), 3.63(t, 2H, J=85 Hz), 4.52(s, 2H), 7.29-7.37(m, 5H), 7.52(s, 1H), 7.54(dd, 1H, J=9.0, 2.0
Hz), 7.75-7.77(m, 2H), 8.00(s, TH), 11.07(s, 1H)

%6 3.08(t, 2H, J=85 Hz), 3.68(t, 2H, J=8.0 Hz), 4.53(s, 2H), 7.28-7.39(m, 5H), 7.57(s, TH), 7.55-7.60(m, 3H),

7.75(s, 1H), 7.80(s, 1H), 11.00(s, TH)
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Dye and "H NMR(500MHz, CDCl5)
Intermediate >

37 2.27(s, 3H), 3.05(t, 2H, J=8.8 Hz), 3.09(s, 3H), 3.62(t, 2H, J=8.3 Hz), 4.52(s, 2H), 7.29-7.38(m, 5H), 7.63(s,
1H), 7.82(d, 2H, J=8.5 Hz), 7.93(s, 1H), 8.01(d, 2H, J=8.5 Hz), 10.64(s, 1H)

38 3.10(s, 3H), 3.11(t, 2H, J=8.3 Hz), 3.70(t, 2H, J=8.3 Hz), 4.54(s, 2H), 7.29-7.38(m, 5H), 7.70(s, TH), 7.83(s,
1H), 7.86(d, 2H, J=8.5 Hz), 8.02(d, 2H, J=8.5 Hz)

39 2.28(s, 3H), 3.06(t 2H, J=85 Hz), 3.65(t, 2H, J=9.0 Hz), 4.54(s, 2H), 7.29-7.38(m, 5H), 7.63(s, 1H), 7.84(d,
2H, J=8.5 Hz), 7.94(s, 1H), 8.06(d, 2H, J=9.0 Hz)

40 3.13(t, 2H, J=85 Hz), 3.72(t, 2H, J=8.5 Hz), 4.60(s, 2H), 7.29-7.40(m, 5H), 7.66(s, 1H), 7.84(s, 1H), 7.87(d,
2H, J=8.5 Hz), 8.08(d, 2H, J=9.0 Hz)

a1 2.18(s, 3H), 3.12(t, 2H, J=7.5 Hz), 3.73(t, 2H, J=8.0 Hz), 4.60(s, 2H), 7.28-7.40(m, 6H), 7.46(s, 1H), 7.97(s,
1H), 8.17(s, 1H), 13.36(s, 1H)

I 3.15(, 2H, J=7.8 Hz), 3.77(t, 2H, J=8.3 Hz), 4.59(s, 2H), 7.29-7.41(m, 5H), 7.50-8.00(m, 3H), 8.19(s, TH),
13.74(s, 1H)

43 3.06(s, 3H), 3.84(s, 3H), 7.40-7.46(m, 5H), 7.87(d, 2H, J=9.0 Hz), 7.96(d, 2H, J=8.5 Hz), 8.63-8.65(m, 1H)

24 144(t, 2H, J=7.3 Hz), 3.05(s, 3H), 4.30(q, 2H, J=7.5 Hz), 7.39-7.42(m, 2H), 7.47-7.49(m, 1H), 7.57-7.97(m,
5H), 7.85(d, 2H, J=7.0 Hz), 7.96(d, 2H, J=7.0 Hz), 8.64-8.66(m, 1H)

4 3.85(s, 3H), 7.40-7.48(m, 3H), 7.57-7.61(m, 3H), 7.63-7.66(m, 2H), 7.89(d, 2H, J=8.5 Hz), 8.02(d, 2H, J=9.0
Hz), 8.63-8.65(m, 1H)

46 145(t, 2H, J=7.5 Hz), 430(q, 2H, J=7.5 Hz), 7.42-7.45(m, 2H), 7.48-7.50(m, 1TH), 7.58-7.64(m, 6H), 7.88(d,
2H, J=8.5 Hz), 8.02(d, 2H, J=8.5 Hz), 8.64-8.66(m, 1H)

47 3.88(s, 3H), 7.46-7.48(m, 3H), 7.60-7.67(m, 6H), 8.18(s, 1H), 8.67-8.69(m, 1H)

48 148(t, 2H, J=7.3 Hz), 4.32(q, 2H, J=7.0 Hz), 7.45-7.50(m, 3H), 7.60-7.64(m, 5H), 7.65(s, 1H), 8.22(s, 1H),

8.69-8.71(m, 1H)
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Figure 2. UV-Vis spectra of the dyes using various diazo
compounds with coupler A-1.
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Figure 3. UV-Vis spectra of the dyes using various couplers
with 4-methylsulfonylaniline as diazo component.
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20 A5H, AP, oMy, B2, ololY, PHY, M2
Table 6. PET fibers dyed in ScCO,(0.5% o.wf)
Dye Dyed color Dye Dyed color Dye Dyed color
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Table 7. Color fastness and exhaustion(%) of PET fibers dyed with 0.5% o.wdf.
Dye
Color fastness
4 5 7 9 10 11 12 14
Light Change in color 4 3-4 3-4 4-5 4-5 4 4 3-4
Change in color 3 4-5 4 4-5 4-5 4
Acetate 4 4-5 4 4-5 4-5 4-5 4-5 4
Cotton 4 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Washing Nylon 3 4-5 4 4-5 4-5 4 4 4
Staining
PET 3-4 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Acrylic 4 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Wool 3-4 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Change in color 4 4 4 4-5 4 4-5 4 4
Adid Cotton 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5
Ci
Staining Nylon 4 4 4 3-4 4 4-5 4 4
PET 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5
Perspiration
Change in color 4 4 4 4-5 4-5 4-5 4 4
Cotton 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Alkali o
Staining Nylon 4 4 4 4-5 4-5 4-5 4 4
PET 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Exhaustion(%) 74 70 84 84 89 74 82 88
Dye
Color fastness
17 18 21 24 30 31 32 35
Light Change in color 4 3-4 34 4-5 3-4 34 3-4
Change in color 3 4 4-5 4-5 3 4-5 4
Acetate 3 4 4-5 4 4 4-5 4-5
Cotton 4 4-5 4-5 4-5 4 4-5 4-5 4-5
Washing o Nylon 3 4 4-5 3-4 3 4-5 4 4
Staining
PET 3-4 4-5 4-5 4 3-4 4-5 4-5 4-5
Acrylic 4 4-5 4-5 4-5 4 4-5 4-5 4-5
Wool 3 4-5 4-5 4 4 4-5 4-5 4-5
Change in color 3 4 4 4-5 4 4-5 4 4
Acd Cotton 3-4 4-5 4-5 4 4-5 4-5 4-5 4-5
Ci
Staining Nylon 3 4 4 3-4 4 4-5 4 4
PET 3-4 4-5 4-5 4 4-5 4-5 4-5 4-5
Perspiration -
Change in color 3 4 3-4 4-5 4 4-5 4 4
Cotton 3-4 4-5 4 4-5 4-5 4-5 4-5 4-5
Alkali
Staining Nylon 3 4 3 4 4 4-5 4 4
PET 3-4 4-5 3-4 4-5 4-5 4-5 4-5 4-5
Exhaustion(%) 62 84 88 88 80 72 84 82
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Dye
Color fastness
37 38 40 43 4 45 47 48
Light Change in color 4-5 4-5 4 4-5 4-5 3-4 3-4 4-5 4-5
Change in color 4-5 4-5 4 4-5 4-5 4 4 4-5 4-5
Acetate 4-5 4-5 4-5 4 4-5 4-5 4-5 4-5 4-5
Cotton 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Washing o Nylon 4-5 4-5 4 4 4-5 4 4 4-5 4-5
Staining
PET 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Acrylic 4-5 4-5 4-5 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 4-5 4-5 4-5
Change in color 4-5 4-5 4 4-5 4-5 4 4 4-5 4-5
Add Cotton 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
ci
Staining Nylon 4-5 4 4 4 3-4 4 4 4 4
o PET 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Perspiration -
Change in color 4-5 4-5 4 4-5 4-5 4 4 4-5 4-5
Alkali Cotton 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
ali
Staining Nylon 4-5 4-5 4 4-5 4 4 4 4-5 4-5
PET 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Exhaustion(%) 74 80 92 81 66 94 % 86 76
4.4 = 2 £4so] T Gt BeojagE ged T DA
S AT 4 AUV, F AT RN U 0o Ay o
PN R=Ne) ol O K 1:1_1;1_ —1 }\]»2- O/\g]-
ZololAHZ 90l ZUA SRl A 7140 ARol Tl o4 Goo 8D 19“}* e 4 olges 4
_ N FES HoRelth 408 H AE= 2] o5t 4-vEs
511, TIOFSE ABAF Q1 =0 AMARZIT O O ABE UTLAIS JHA|
 TORLYe s e e T mdoldUg lofxetER ALY YREY FMEBT
£ AW R g BUYR YYE Folq Colralz .

A5 gEAl
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2-233-E2]0]2-1-(1-0]2)-14-915-6-2]-op| Eolufo] =
N-{2,3-C18f0] = 2 1-(1-a] JO2)- | F-915-6-2]-obH] Eofu}
o=, 2,2.2-E8B292-N-[2,3-Tisto| =2~ 1-(1-H'2]
&)-1H-Q15-6-2]-opi| Eotutol =, 1-td-2-1delE Ex
1-os-2- W T FEIE AHgsto] 400-580nmol =
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ole, 1-HE-2-HEAdE B 1-E-2-HdIE2 AHE=
AHgR tiFE dasel 9 AE 442 e

go] L4t

AR 2
B =Re AIEAAAR 2 g Heliiel gARloR
2388 ALAJIYHIAIR S 10078329, LAY : 200ke=
ZAAGA EAde] U AMEAT]E THY)
References

1. E. Schollmeyer, D. Knittel, H. J. Buschmann, DE3906724(1990).



10.

Zt_ol

[

A 78 SME o=

. W. Saus, D. Knittel, and E. Schollmeyer, Voltammetric
Determination of Reducing Agents and Dyestuffs in Textile
Printing Pastes, Fresenius of Journal of Analytical Chemistry,
338(8), 912(1990).

. D. Kanittel, W. Saus, and E. Schollmeyer, Voltammetrische
Untersuchungen zur Stabilitét
Druckpasten, Melliand Textilber, 71, 629(1990).

. A. Hou, B. Chen, J. Dai, and K. Zhang, Using Supercritical
Carbon Dioxide as Solvent to Replace Water in Polyethylene
Terephthalate(PET) Fabric Dyeing Procedures, Journal of
Cleaner Production, 18(10), 1009(2010).

. M. Banchero, S. Sicardi, A. Ferri,
Supercritical Dyeing of Textiles
Apparatus to the Pilot Plant, Textile Research Journal, 78(3),
217(2008).

. M. V. D. Kraan, Process and Equipment Development for

von Reduktionsmitteln in

and L. Manna,

—From the Laboratory

Textile Dyeing in Supercritical Carbon Dioxide, Ph.D. Thesis,
Delft University of Technology, 2005.

. J. Long, Y. Ma, and J. Zhao, Investigations on the Level
Dyeing of Fabrics in Supercritical Carbon Dioxide, The
Journal of Supercritical Fluids, 57(1), 80(2011).

. K. H. Chang, H. K. Bae, and J. J. Shim, Dyeing of PET
Textile Fibers and Films in Supercritical Carbon Dioxide,
Korean Journal of Chemical Engineering, 13(3), 310(1996).

. H. Zheng, J. Zhang, J. Yan, and L. Zheng, An Industrial
Scale Multiple Supercritical Carbon Dioxide Apparatus and

Its Eco-friendly Dyeing Production, of CO;
Utilization, 16(3), 272(2016).

E. Bach, E. Cleve, and E. Schollmeyer, Past, Present and

Journal

Future of Supercritical Fluid Dyeing Technology, Review of
Progress in Coloration and Related Topics, 32(1), 88(2002).

=R od ® PET R0 Ot M4 54 A5 23
11. T. Kim, Predicting Diffusion Behavior of Disperse Dyes in
Polyester Fibers during Supercritical Dyeing Process, Ph.D.

Thesis, Seoul National University, 2020.

12. C. Tsai, H. Lin, and M. Lee, Solubility of C.I. Disperse
Violet 1 in Supercritical Carbon Dioxide with or without
Cosolvent, Journal of Chemical and Engineering Data, 53(9),
2163(2008).

13. S. R. Shin, K. L. An, S. Lee, S. E. Lee, E. Ko, C. Kim,
and K. Jun, Synthesis of Azo based Disperse Dyes for
Dyeing Polyester Fiber in Supercritical Carbon Dioxide,
Textile Coloration and Finishing, 31(3), 135(2019).

14. K. Jun, S. R. Shin, K. L. An, C. Kim, Korea Pat.
10-1842495(2018).

15. S. M. Cho, S. C. Choi, J. H. Lyu, and T. Hori, Dyeing of
Polypropylene Fibers in Supercritical Carbon Dioxide,
Journal of the Korean Fiber Society, 38(11), 564(2001).

16. . I Jung, S. Y. Lee, G. B. Lim, and J. H. Ryu,
Supercritical Fluid Dyeing of Polyester Fiber with Two
Different Dispersion Dyes, Clean Technology, 17(2), 110
(2011).

17. H. Choi, S. Park, T. Kim, and T. Song, A Study of Dyeing
Properties of PET Fabrics under Supercritical CO, Depending
on Test Condition: by Temperature, Pressure, Leveling Time,
Textile Coloration and Finishing, 31(1), 14(2019).

18. M. A. Weaver, Disperse Dyes: A Dye Chemist’s Perspective,
AATCC Review, 3(1), 17(2003).

19. M. R. James, R. Bradbury, W0028447(1995).

20. K. Jun, S. R. Shin, K. L. An, C. Kim, Korea Pat.
10-1286113(2013).

21. K. Jun, S. R. Shin, K. L. An, C. Kim, Korea Pat.
10-1359445(2014).

Authors

NS ISR MYARY

OHE s MYAHT

oM siZspsiinY AR

18| sEMLAR|ERY MR

Ol s HQaTARe ST

MY @mola=oime|of ARAT

H 2 sEssiend syung

Textile Coloration and Finishing, Vol. 33, No. 1



