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Abstract— Nowadays natural textile materials should cope with the global warming. Soft, thin and light angora fibers which have
two components. One is spiky hair and the other is soft hair. The spiky hairs have a disadvantage of pilling out. The soft hairs have
promising properties comparable to cashmere goat hairs, which is cheap compared to very expensive cashmere goat hairs. In this
study, we investigated the dyeing properties of angora/PET, Nylon blend fabrics to acid dyes and reactive dyes including various
series of acid dyes and reactive dyes for the dyeing of the blended super soft angora fabrics and their potential for deep shade
dyeing effects. Our focus is to get a relation between various kind of blend and their dyeability.
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Table 1. List of angora blended fabrics used in this
study

Sample
Wi Wef
name ap eft
S1 PET 75/36 Angora 16’s2
Angora/NP 300d
S2 PET 75/36 superfine fiber
S3 PET 75/36 Angora/Aramid 30’s
*
S4 Nylon 200/48 * 40 Angora 16's2
span
S5 PET 75/36 Angora 16’s2
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2.1.3 Buffecr solution | X

Mallvaine buffer A]2®l-& o]&, pH 3~87}X]
AEste] @Fa nzte B St 02 Mo
NaHPO,$=2 M7} 0.1M9] Citric acid8H-& o]
23to] F& 100ml 7|22 Table 29} 7o =
o) 7k pH 27le] B 482 A= sy
Table 2. Mallvaine buffers used for pH control during
dyeing

pH 0.2M Na,HPO, (ml)

0.1M Citric acid (ml)

3 20.6 79.4
4 38.6 614
5 51.5 48.5
6 63.2 36.8
7 82.4 17.6
8 97.3 2.7
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Fig. 1. Dyeing profile.
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K: coefficient of absorption of the dye at Amax
S: coefficient of scattering at Amax
R: reflected light at wavelength Amax
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Table 3. K/S values of acid dyes on various fabrics
C.1. Dye No. o.w.f.(%) S1 S 2 S 3 S 4
1 6.9107 4.5707 4.1193 20.6472
2 8.4005 4.7743 5.1900 35.4500
Acid Red 361 4 8.8834 5.1578 5.0441 37.0583
6 9.5523 5.6594 6.2663 39.2315
8 10.5398 6.3018 6.7473 39.5906
1 6.5218 4.1464 5.2568 16.7383
2 8.0513 4.2563 6.1465 30.5736
Acid Yellow 246 4 8.9204 4.7220 6.7854 32.0545
6 8.9892 4.9297 7.2393 33.7053
8 10.0383 5.4468 7.4798 34.1936
1 6.5073 4.0699 4.1884 19.6733
2 7.9296 4.1645 4.9057 34.1195
Acid Blue 27 4 8.7345 4.6375 4.9587 38.4385
6 8.6803 4.8509 4.9951 38.0384
8 9.4885 5.2491 5.0134 38.0384
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Fig. 2. K/S values of the dyed Angora/PET blended
fabric with reactive dyes.
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Fig. 3. K/S values of the dyed Angora/PET blended
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Table 4. K/S values of acid dyes on various fabrics

C.I. Dye No. °C) S1 S 2 S 3 S 4
60 9.7323 5.6594 5.1410 32.0070
70 10.3471 5.7600 6.1280 37.8600
Acid Red 361 80 10.1956 6.7620 5.4190 37.6310
90 10.2708 8.9030 6.2663 39.2315
100 9.5302 5.4140 6.2940 33.7980
60 8.0029 4.8150 8.7490 25.8040
70 12.1252 4.9297 8.0335 33.3860
Acid Yellow 246 80 10.0118 5.3580 8.2600 33.5130
90 9.9901 6.5580 9.8710 33.7053
100 9.1441 6.8930 7.3300 30.0300
60 10.0238 4.8509 5.2110 34.5830
70 10.4011 5.0390 4.9220 36.2610
Acid Blue 27 80 8.1316 5.6050 4.6890 35.2710
90 8.5627 5.0250 4.9951 38.0384
100 9.8973 4.7170 5.1030 35.7400
35
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Fig. 4. K/S values of the dyed Angora/PET blended
fabric depending on temeprature.
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Fig. 5. K/S values of the dyed Angora/PET blended
fabric depending on temeprature.
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Table 5. K/S values of acid dyes on various fabrics
C.1. Dye No. pH S1 S2 S3 S 4
3 8.4658 5.6594 6.2663 39.2315
4 10.4374 6.0820 5.4170 39.8340
Acid Red 361 5 10.5850 6.3720 5.8750 35.8250
6 9.2078 5.9560 6.0970 37.9420
7 9.3975 5.9470 5.2800 37.6590
3 9.6686 4.9297 7.6820 33.7053
4 10.1017 5.3710 6.7500 30.7480
Acid Yellow 246 5 10.4037 5.6550 7.4680 31.7730
6 10.0383 5.2920 8.2900 32.4970
7 9.4234 5.7540 7.2393 31.6780
3 8.1399 4.8509 4.9951 38.0384
4 8.9793 5.1110 4.7720 35.6030
Acid Blue 27 5 7.4557 4.9060 5.0280 36.2390
6 8.5973 4.9870 5.3300 37.2570
7 9.2892 4.8130 4.5870 32.8040
35
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Fig. 6. K/S values of the dyed Angora/PET blended
fabric depending on pH.
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Table 6. K/S values of Reactive dyes on Angora/PET blended fabric (S-5)

S5
C.I. Dye No.
Concnetaction (% o.w.f.) Temperature (°C) pH
3 31.1370
2 14.0150 80 5.3692
4 29.4250
4 18.2810 90 13.3530
5 21.8480
Reactive Red 116 6 20.2670 100 17.8860
6 15.4240
8 20.1870 110 20.6370
7 12.7510
10 20.4990 120 23.7360
8 9.8637
3 26.4550
2 14.7920 80 11.6770
4 25.9550
4 18.9490 90 14.3850
5 25.2300
Reactive Yellow 39 6 219110 100 19.5150
6 21.1860
8 23.0880 110 22.5460
7 17.7430
10 23.9900 120 23.2700
8 13.5330
3 29.1870
2 15.8520 80 13.6540
4 28.5720
4 21.3240 90 16.4530
5 26.5590
Reactive Blue 69 6 23.6280 100 22.7840
6 23.1740
8 26.2200 110 24.5050
7 19.4350
10 26.4470 120 25.5050
8 17.4240
Table 7. Wash fastness of the acid dye
Test Result (class)
Test
S 1-Red S 1-Yellow S 1-Blue S 2-Red S 2-Yellow S 2-Blue
Change in color 4~5 4~5 4~5 4~5 4~5 4~5
acetate 2 3 2 1~2 2~3 2~3
cotton 1~2 2~3 1~2 1~2 2~3 2
nylon 2~3 3~4 2~3 2~3 3~4 2~3
polyester 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
wool 3 4 3~4 2~3 3~4 3
S 3-Red S 3-Yellow S 3-Blue S 4-Red S 4-Yellow S 4-Blue
Change in color 4~5 4~5 4~5 4~5 4~5 4~5
acetate 1~2 3 2~3 2~3 3 2~3
cotton 1~2 3 1~2 4 3~4 2~3
nylon 2 3~4 2~3 2~3 3~4 2~3
polyester 4~5 4~5 4~5 4~5 4~5 4~5
acrylic 4~5 4~5 4~5 1~5 4~5 4~5
wool 2~3 4 3 2~3 3~4 3

e 2

Z&lelA] X 227 A 42



det A4 / PET, Nylon X289 g S4 @ M ES9 BrS8E20 M54 1339 |
Table 8. Wash fastness of the reactive dye
Test Result (class)
Concentration pH Temperature
Test
S5 S5 S5 S5 S5 S5 S5 S5 S5
-Red  -Yellow -Blue -Red  -Yellow -Blue -Red  -Yellow -Blue
Change in color 4~5 4~5 4~5 4~5 4~5 4~5 4~5 4~5 4~5
acetate 4~5 4~5 4~5 3~4 3~4 3~4 4~5 4 4
cotton 4~5 4~5 4~5 2~3 2~3 3~4 4~5 4 4
nylon 4~5 4~5 4~5 4~5 4~5 4~5 4~5 4~5 4~5
polyester 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
* Concentration : 10% o.w.f., pH : 3, Temperature : 120°C
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