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Abstract—The influence of four types of reactive dyes that are different in reactive group on silk
fabric were investigated at three different temperatures, 50°C, 70°C, 90°C and the pH range from
7.0 to 11.0.

The amount of absorption and fixation showed the optimum condition.

The damage of silk during dyeing was determined by the change of physical properties.

The results are given as follows:

1. The amount of dye fixed on fabrics at constant pH varied upon the reactivity of dyes. The
affinity of dyes for silk fabrics were in order of Lanasol>Procion>Remazol>Cibacron.

2. The percentage of dye fixation on fabrics showed different tendency with temperature. The dye
fixation of Cibacron and Procion was decreased above 70°C because of the influence of hydrolysis.
The dye fixation of Lanasol and Remazol was increased with the increase of temperature. This showed
that temperature did not affect on hydrolysis.

3. The tensile strength of dyed fabric decreased with increasing pH and temperature owing to
high temperature and alkaline damage on silk fabric.

4. The optimum conditions of dyeing silk with reactive dyes were as follows: Cibacron-70°C, pH 9.0,
Procion-50°C, pH 7.0, Remazo!l-50°C, pH 8.0, and Lanasol-90°C, pH 9.0.
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Fig. 1-a. The reaction of fiber with reactive dye: sub-
stitution.
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Fig. 1-b. The reaction of fiber with reactive dye: ad-
dition.
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Table 1. Chemical formula of reactive dyes

Chemical structure
Dye

of reactive group

C.I. Reactive Blue 158
(Remazol Blue BR) ®—S0,—CH,—CH,—
Hoechstiit:

C.I Reactive Blue 69
(Lanasol Blue 3G)

OSO;H

@‘NH*CO—ClzCHz

Ciba-Geigyitt Br
C.I. Reactive Blue 182 N Cl
(Cibacron Blue F-R) @—NH—< :§N
Ciba-Geigyitt N=CNHR
C.I. Reactive Blue 163 Cl
(Procion Blue MX-G) ®©-NH-— / :\}
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Fig. 2-a. Effect of pH of dyeing solution on absorp- Fig. 3-a. Effect of pH of dyeing solution on fixation:

tion: temp. 50°C. temp. 50°C.
Absorption: Cibacron &, Procion £, Rema- Fixation: Cibacron &, Procion [, Remazol
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Fig. 2-b. Effect of pH of dyeing solution on absorp- Fig. 3-b. Effect of pH of dyeing solution on fixation:
tion: temp. 70°C. temp. 70°C.
Absorption: Cibacron B, Procion £3, Rema- Fixation: Cibacron B, Procion [, Remazol
zol N, Lanasol [ N, Lanasol [
10+ 10F
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Fig. 2-c. Effect of pH of dyeing on absorption: temp. Fig. 3-c. Effect of pH of dyeing solution on fixation:
90°C. temp. 90°C.
Absorption: Cibacron B, Procion [f], Rema- Fixation: Cibacron B, Procion [Z], Remazol
zol N, Lanasol [ N, Lanasol [l
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Fig. 4-a. Effect of temperature of dyeing solution on
fixation with Cibacron.
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Fig. 4-b. Effect of temperature of dyeing solution on
fixation with Procion.
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Fig. 4-d. Effect of temperature of dyeing solution on
fixation with Lanasol.
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Table 2-a. Effect of pH and temperature on fixation
ratio with Cibacron(%)

pH
7.0 80 9.0 10.0 110
Temp:

50°C 870 869 894 836 781
70°C 8.1 869 898 620 693
90°C 819 891 895 684 634

Table 2-b. Effect of pH and temperature on fixation
ratio with Procion(%)

pH
7.0 8.0 9.0 10.0 11.0
Temp.

50°C 875 88.2 87.5 83.0 84.6
70°C 87.5 87.7 86.6 79.2 79.7
90°C 853 88.6 86.0 773 80.5

Table 2-c. Effect of pH and temperature on fixation
ratio with Remazol(%)

pH
Temp
50°C 83.2 84.7 853 84.9 82.0
70°C 814 76.1 782 77.9 83.3
90°C 79.6 76.7 80.2 76.0 77.0

7.0 8.0 9.0 10.0 11.0

Table 2-d. Effect of pH and temperature on fixation
ratio with Lanasol(%)

pH
7.0 8.0 9.0 10.0 11.0
Temp:

50°C 80.9 759 70.6 84.5 833
70°C 735 69.6 68.4 714 66.3
90°C 828 75.1 80.1 76.7 79.6

ek
pHe] <ddkg wjAlsly X d3uhg Hghe o
Az hal H]Ee] QAREY HlE 50°CeliA
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Table 3-a. Effect of pH of dyeing on tensile strength;

temp. 50°C (Kg)

PH 70 80 90 100 110
Dye

Cibacron 2701 2729 2717 2640 2362

Procion 24890 2739 2714 2720 2579

Remazol 2679 2522 2611 2691  24.09

Lanasol 2461 2438 2749 2662 2368

Table 3-b. Effect of pH of dyeing on tensile strength;

temp. 70°C (Kg)
pH 7.0 8.0 9.0 10.0 11.0
Dye
Cibacron 2734 2630 2867 2762 23.90
Procion 2523 2490 2480 2483 2451
Remazol 25.84 2560 2822 2698 2410
Lanasol 2435 2573 2701 2899 2485

Table 3-c. Effect of pH of dyeing on tensile strength;

temp. 90°C Kg)

PH 20 80 90 100 110
Dye

Cibacron 2601 2459 2710 2515 2407

Procion 2924 2771 2800 2499 2237

Remazol 27.97 2778 2701 2669 2419

Lanasol 2803 2717 27.68 2819  24.00

91.9%, 70°Cell A 88.3%, 90°Cell+ 83.1%=% 74=9
7ra7) Aot A7t 7hY A2 271& Cibacron®]
73%- 70°Cell 4} pH 9.0 o, Lanasol 70°C, 90°C
ol 4] pH 10.0 & uf, Procion-2 50°C, 90°Cell A pH 8.
0, Remazol-&- pH 9.0, 70°CE v}ejyic}.
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