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Abstract—The fading of dyed material by light has long been subject of investigation, yet surprisingly
little is known of the fundamental photochemical reactions, because of mainly the complex nature of dye-
fibre system. The effect of the chemical structure of dye on lightfastness has been mostly studied when there

is substituents on the place satisfied Hammett rule.

Therefore, in this investigation the effectiveness of chemical structures of Congo Red and Benzopurpurine
4B unsatistied Hammett rule on dyeing property and lightfastness of cotton was studied.
The results obtained from this study were as follows;

1. Highly polar solvents showed hypsochromic shift.

2. Adsorption isotherm curves of the two dyes were Freundlich type. And Congo Red showed good dyeing

property in comparision with Benzopurpurine 4B.

3. The type of the FR curve of the two dyes was first-ordr curve. And the CF curves of the two dyes showed

normal fading state during irradiation.

4. During irradiation, the Hue was changed on the part of yellowish. The Value was increasing and the Chroma

was decreasing.

5. Benzopurpurine 4B showed good lightfastness in comparision with Congo Red.
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Table 1. Characteristics of dyes.
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Table 2. Solvent effects on the shift of spectra of
Congo Red and Benzopurpurine 4B.

Dielec- | Congo Benzo-

Solvent | Formula tric Red | purpurine

cons- | (A maxs 4B

tant nm) | (Amazs M)
Water H,0O 80 498 497
Methanol | CH30H 33 502 503
Ethanol | CH3CH,0OH 24 503 509
Acetone | CH;COCH; 21 510 514
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Fig. 1. Adsorption isotherms of Congo Red and Ben-

zopurpurine 4B at 85°C on cotton fabric.
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Fig. 2. Rate of dyeing curve of Congo Red and Ben-
zopurpurine 4B at various temperature for
various time intervals.
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Fig. 3. Fading rate curves of Congo Red on cotton
fabric.
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Fig. 4. Fading rate curves of Benzopurpurine 4B on

cotton fabric.
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Table 3. Require exposing houres for 10% Fade.

Congo Red Benzopurpurine 4B
Initial dye Required Initial dye Required
cone. (g/kg | exporure | conme. (g/kg | exporure
dry fabric) (min) dry fabric) (min)

11.59 346.85 9.25 328.87
15.87 357.36 14.36 329.90
20.77 367.68 18.19 347.00
25.08 371.25 23.01 387.01
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Fig. 5. CF curves of Congo Red and Benzopurpurine
4B on cotton fabric.
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Table 4. Es*'s on of residual dyeing exhaustion
when irradiaied for 40 hours.

Congo Red Benzopurpurine 4B
titial ¢ | Residual g gy Residual
cone. £ exh)ai?t%on cone. (glkg exh};?:tgizon
dry faoric) %) dry fabric) (%‘)

11.59 32.06 9.26 28.18
[5.87 34.11 14.36 34.95
20,77 36.07 18.19 34.00
25.08 36.70 23.01 41.09
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Fig. 6. Plot of color difference vs. irradiation time
of Congo Red on cotton fabric.
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Table 5. Analysis of color difference after irradiation.

Expo-
Pattern sure E | Hue |[Value| Chroma
(hr)
Congo Red 0 | - |500R|527| 10.14
0.1 g/t 5 | 9.30|4.37R | 5.63| 9.26
10 |16.10|6.01R | 599 | 6.99
20 |2427|7.32R | 6.36| 5.8
40 |33.07|8.50R | 6.79 |  3.79
Congo Red 0 - |5.00R | 5.06 | 11.12
0.2 ght 5 | 810[6.00R | 539 | 959
10 1590 [6.50R | 579 |  7.69
20 | 22.73 |6.00R | 6.17 |  6.09
40 13247 |7.50R | 6.60 | 3.40
Congo Red 0 - |5.00R | 4.94 | 11.38
0.3 gt 5 | 800|5.25R | 525 7.7
10 |14.53|6.22R | 5.56 | 7.84
20 |21.90 [6.08R | 5.92 | 638
40 |31.43|7.50R | 639 | 3.61
Congo Red - |5.00R | 4.86| 1122
04 gil 670 {6.44R | 5.12| 9.24
10 {1323 |6.28R | 5.45 | 7.28
20 | 19.73|6.50R | 5.77 | 6.77
40 | 3060 |7.20R | 630 | 5.15
Benzopurpurine 0 - |2.36R | 5.82 8.64
4B 0.1 gfl 5 | 750(3.32R |6.12 | 8.18
10 |14.90 (3.50R | 6.46 | 5.46
20 12220 {4.11R | 6.78 | 478
40 |30.80 |5.00R | 7.17 | 3.09
Benzopurpurine 0 - |2.72R | 5.57 9.86
4B 0.2 g/l 5 | 6.60|3.58R {585 | 828
10 1423 |343R |6.15| 7.15
20 |22.23|350R | 655 | 5.8
40 |31.03 [5.00R |6.93| 393
Benzopurpurine 0 - |3.18R [ 532 | 10.64
4B 0.3 gll 5 | 590|4.13R | 558 | 916
10 |14.30{3.58R |5.92 | 7.8
20 [22.47 |3.50R 630 | 530
40 3173 [4.12R | 6.76 | 4.38
Benzopurpurine - |3.50R | 5.18 | 10.95
4B 0.4 gll 6.90 |4.00R |5.43 | 9.36
10 1377 [4.12R |575 | 813
20 [21.33 [3.50R |6.13| 7.13
40 |31.67 |4.00R |6.62 | 481




Congo Red$} Benzopurpurine 4B¢| sfst+-=

30} ¥
=)
8 f
§ 20
% ® :0.1g/l
® 3 o 0.2g/
2 / 0:0.3g/l
S 10 N

8
0 5 10 20 40

Irradiation time (hr)

Fig. 7. Plot of color difference vs. irradiation time
of Benzopurpurine 4B on cotton fabric.
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