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Effect of Pre-treatment with BTCA on Lightfastness of Cotton Fabric dyed with
Combination of Safflower red / Amur Cork Tree

Sun-Young Jeong and Jeong-Dae Jang
Dept. of Textiles & Clothing, Pusan National University, Busan, Korea

Abstract : Safflower red and Amur Cork Tree dyes have used for dyeing on cotton fabrics largely. But they have low
degree of lightfastness, So this study investigated the effect of BTCA pre-treatment on lightfastness of cotton fabrics dyed
with Safflower red and Amur Cork Tree. The result is as the following; By FT-IR spectra, crosslingking was proved in
cotton fabric pre treated with BT'CA. K/S value of Safflower red dyed cotton fabric pretreated with BTCA was much more
decreased than untreated cotton fabric with BTCA. It showed that the hue of the Safflower red dyed cotton fabric changed
from reddish purple to red. However, K/S value of Amur Cork Tree dyed cotton fabric pre treated with BTCA was much
more increased than untreated cotton fabric with BTCA. It showed that the hue of the Amur Cork Tree dyed cotton fabric
changed from green yellow to yellow. For K/S value of Combination dyed cotton fabric pre treated with BTCA, Safflower
red color was much more decreased than untreated cotton fabric. But Amur Cork Tree color was much more increased
than untreated cotton fabric. It changed from reddish purple, red, yellowe red, to yellow in hue. AE”,;, of Combination dyed
cotton fabric in 40 hours irradiation was 15.7, however AE",, of Combination dyed cotton fabric treated with 2% BTCA
was 8.0, and that treated with 3% BTCA was 9.8. So, pre-treatment with BTCA to combination dyed cotton fabric with
Safflower red and Amur Cork Tree showed more effective improvement of Lightfastness than untreated cotton fabric with

BTCA.
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Table 1. Characteristics of cotton fabric

Density Thick Weight
Febric  Weave (threads finch) cness - ed
——— () (gm)
Warp Weft
Cotton plain 148 134 0.3 96
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Fig. 1. FT-IR spectra of cotton fabrics treated with BTCA.
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Table 2. L*, &, b*, H, V/C, K/S and AE'eb of BTCA pre-trested cotton fabrics dyed with Safflower red, Amur Cork Tree and Combination Dyeing

respectively
Dyes BTCA Conc.(%) L* a b AE 4, H vIC K/S
0 62.81 32.02 -8.80 - 31RP 6.1/ 89 162
Safflower 1 64.96 30.05 -7.10 338 35 RP 6.3/ 82 136
red 2 70.65 21.03 -4.59 14.14 35 RP 69/ 58 075
3 7257 19.72 371 1651 38 RP 70/ 55 0.70
0 80.10 -4.63 14.65 - 27 GY 791719 048
Amur 1 80.25 -5.49 18.89 433 22 GY 79125 061
(T:?;: 2 77.68 -6.59 3264 18.26 07 GY 77145 144
3 76.58 -6.58 4154 2719 100 Y 76157 234
0 65.54 23.25 212 - 78 RP 6.4/ 6.1 127
Combination 1 66.52 2125 7.03 539 17 R 65/ 56 115
Dyeing 2 7145 831 23.29 2658 84 YR 711/ 40 1.40
3 7347 340 3123 36.12 27Y 73145 181
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Table 3. Color differences and munsell values of BTCA pre-treated cotton fabrics dyed with Safflower red irradiated by Sunlamp-Tester

BTCA (%) Irradiation Time(hrs) L* ar b* AE 4 H V/C

0 62.81 32.02 -8.80 - 31RP 6.1/ 89

5 64.34 29.66 -7.80 299 32 RP 6.3/82

10 65.58 27.79 -8.05 511 29 RP 64/78

0 20 67.63 24.92 -6.74 8.83 30 RP 6.6 / 6.9
30 69.42 2178 -5.53 12.62 32 RP 6.8/ 6.1

40 70.90 1871 -4.94 16.05 30 RP 6.9 /54

0 64.96 30.05 -7.10 - 35 RP 6.3/ 82

66.90 2749 -6.04 3.38 36 RP 65/ 74

10 67.87 25.56 -6.33 541 33 RP 6.6/ 70

! 20 69.72 22.39 -5.15 9.23 34 RP 6.8 /6.2
30 7160 19.40 -4.37 1284 34 RP 70/ 55

40 7297 16.46 -3.83 16.11 32 RP 72148

0 70.65 21.03 -4.59 - 35 RP 6.9 /58

7195 18.48 -3.88 295 35 RP 71152

10 72.89 16.81 -4.15 4.80 31RP 71149

2 20 74.42 14.25 -3.57 7.82 30 RP 73143
30 75.64 11.89 -2.76 10.57 32 RP 741 37

40 76.67 9.59 -231 1313 30 RP 75131

0 7257 19.72 -371 - 38 RP 70/ 55

7345 16.88 -312 3.03 38 RP 72148

10 7421 15.39 -3.58 4.63 32 RP 73145

3 20 75.80 1264 -3.02 7.81 31RP 74139
30 76.85 10.33 -221 1043 33 RP 76133

40 77.66 8.09 -1.76 12.84 33 RP 76127
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Table 4. Color differences and munsdl values of BTCA pre-treated cotton fabrics dyed with Amur Cork Tree irradiated by Sunlamp-Tester

BTCA (%) Irradiation Time(hrs) L* ar b* AE*?,,D H VIC
0 80.10 -4.63 14.65 - 27 GY 79/ 19
5 78.69 -1.02 10.31 5.82 68 Y 78113
0 10 78.86 -0.95 8.98 6.87 69Y 78111
20 79.09 -0.91 7.70 7.95 70Y 78109
30 79.23 -0.75 6.72 8.87 68 Y 781/ 08
40 79.37 -0.72 5.93 9.58 69 Y 781 0.7
0 80.25 -5.49 18.89 - 22 GY 791/ 25
78.20 -0.85 13.88 7.13 59Y 77118
1 10 78.48 -0.84 12.20 834 60Y 77115
20 7851 -0.73 10.50 9.80 59Y 77113
30 78.85 -0.66 9.61 10.55 58Y 78112
40 79.06 -0.67 8.84 11.21 60Y 78111
0 77.68 -6.59 32.64 - 0.7 GY 77145
5 71.95 119 25.29 12.14 41Y 71/ 35
5 10 7143 156 23.04 14.06 37Y 71/ 32
20 70.93 183 20.30 16.39 31Y 70/ 29
30 7121 194 19.49 16.96 29Y 70/ 28
40 71.65 175 18.08 17.83 28Y 71/ 25
0 76.58 -6.58 41.54 - 100 Y 76 /57
70.13 1.59 34.01 12.85 44Y 69/ 48
3 10 69.00 2.06 31.62 15.18 41Y 6.8/ 45
20 67.14 3.03 28.71 18.60 33Y 6.6/ 41
30 66.76 3.39 27.19 20.04 29Y 6.6 / 40
40 66.85 342 25.85 21.00 27Y 6.6 / 3.8
w2 3 Al WA EO] 40A7F SFRA} $o] MRS W | 2ol gk A BRI Agx Fgell= 71431
#|g] WAEHT BTCA ¥ 3 WAES] M} F71st Rethe dE88 22 vge= Hr}.
o AR=rt A &S eI Ut Table 2914 G214
o] F7kEo] FWM FLTt FTlsIeS dIP=HE B8t 3.33. BTCA Agskol wE sl &3 mz &9
3L, AR EE Q88 TAadte AFE Holil Jth o= FEA
733Y 2](2003)2] AellA HAES] BTCA A= a4 BTCA Azlskol] we Zsiet e £ G4 HE=9
UFAZEE Hrlebr] A8t 40017 9 =AM F mlx
2] WA EFe] vl A7E Table 50, BTCA Axg] g &3t
20 ---©-- untreated, Safflower
red G AAEe] 23 AF} 23F Fo] AAE Fg. 200 JERS
—@—BTCA 2%, Safflower
=15 1 red T} BTCA mxg] "AE ojr= aghol 3L brgte] 2t
H e G ) el e sl st AAle] 2 Fakal ], 2000)
gm A STCA 2%, Amur o A} 2ol A9 gl e GFto] AA| ol F
£ =+~ untreated, o A o 4= 9L, o= O] 23} Ao} g Ao
85t Combination Dyeing B N 1 _ N
—=BTCA%, o] ZAgte] Hol E9t AH9 A= ¥ adk= 29EHA
0 : . conpnatonuens oo} 40NI7F F2AL T AL} Table 39) T3} vkl PAjat
0 10 20 30 40 - -
Irradiation time(hr) E‘F]_Z‘ 73—?_9]— —ﬁ—}\]-ﬂ— d%= = L}E}LHI }]‘E]‘ ZE‘]L} BTCA
Z 2ol 9JoiA= AT rr} molxmA] Eale] dzk
Fig. 2. Color difference of BTCA pre-treated cotton fabrics dyed with 12 i =l 20 ‘1 =, A o 4 _} 1AM &5t
Safflower red, Amur Cork Tree and Combination Dyeing according to <= S HaL g dF2 SIS Ho] AF(H)ol
irradiation time. RPoR—YR—Y Weko g dhillmy glom ol S3le} 3
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Table 5. Color differences and munsdll vaues of BTCA pre-treated cotton fabrics dyed with by Combination Dyeing after irradiated by Sunlamp-Tester

BTCA (%) Irradiation Time(hrs) L* ar b* AE*?,,D H VIC

0 65.54 2325 212 - 78 RP 64/ 6.1

5 67.29 20.08 251 3.64 83 RP 6.6 /53

0 10 68.51 17.87 217 6.15 82 RP 6.7/ 48

20 70.67 14.67 2.80 10.02 93 RP 69/ 40

30 72.27 12.09 3.52 131 11 R 71/ 33

40 7357 9.79 3.60 15.74 23R 72128

0 66.52 21.25 7.03 - 17R 65/ 56

68.12 18.10 747 3.56 34 R 6.7 1 4.7

L 10 69.28 15.87 6.85 6.05 36 R 6.8/ 4.2

20 7115 131 6.82 9.37 52 R 70/ 35

30 72.86 10.71 7.29 12.30 76 R 72129

40 74.00 8.40 743 14.87 98 R 73125

0 71.45 831 2329 - 84 YR 711/ 40

69.71 931 20.19 3.69 73 YR 6.9/ 37

10 69.63 7.92 18.87 4.80 79 YR 69/ 33

2 20 69.99 6.57 17.47 6.25 85YR  69/30

30 70.88 5.67 16.94 6.90 91 YR 70/ 28

40 7140 471 16.12 8.02 96 YR 70/ 26

0 7347 340 3123 - 27Y 731 45

70.56 577 27.68 517 12Y 70/ 42

10 70.28 533 2584 6.55 13Y 69/ 39

3 20 69.74 4.83 24.06 821 13Y 69/ 36

30 7019 447 23.05 8.88 14Y 69 /35

40 70.58 4.04 21.90 9.79 15Y 70/ 33
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