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Improving the Dyeability of Cotton Fabric
with Caesalpinia sappan through Pretreatment with Gelatin

Ji Youn Lee and Jeong Dae JangT
Dept. of Clothing and Textiles, Pusan National University; Busan, Korea

Abstract:Cotton fabrics were treated with gelatin to enhance dyeability and color strength when using Caesalpinia sappan
dye. Gelatin was used as the protein and a pad-dry- cure method was used for the treatment process (2, 4, 6, 8, 10, 12,
14g/l concentration). Pretreated fabrics were mordanted with 10% alum. Fabrics were then dyed with freeze-dried sappan
wood water extract powder form. Dyed samples were assessed in regards to dyeing behavior and color fastness. Com-
paring untreated and gelatin treated samples from the SEM images indicated that the Gelatin treatment (10g/l) resulted
in an enhanced surface roughness that was relative to that of untreated cotton. Padding cotton with gelatin at 6g// con-
centration afforded dyed fabrics with a 2 times increase in the K/S value over that of untreated fabrics. All dyed samples
were red color with a significant enhancement in the sample color strength (K/S) being observed for pretreated samples.
pH values favor dye absorption with pH 7 yielding the highest color strength. Dyeing at an elevated temperature resulted
in a lower color strength and reddish-dull color. Longer dyeing times created greater color strengths for untreated and
gelatin treated cotton. Increased dye concentrations resulted in higher K/S values for both gelatin treated and untreated cotton.
As for color fastness, gelatin treated and untreated cotton fabrics dyed with sappan wood extract showed a relatively low rating
in washing fastness (color change 1 rating), light fastness (1 rating), and rubbing fastness (wet:1-2, dry:3-4 rating).
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W] Yol 7L sle AAelth S&ufgAl ARE-o tiste =
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Table 1. Characteristics of fabric

Fabric counts

Thickness ~ Weight

Fabric Weave (threads per inch) 2
Cotton 100%  Plain 76 /70 0.32 118
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Fig. 2. Dyeability of cotton fabric according to gelatin concentration.

3.3. 9 pHO| mE My

Fig. 3& 9M2% 50°C, FAEE 5%(o.w.f), FAAIZE 40

7 o
6 L
5| —@—— Untreated
— -¥ —  Gelatin treated
4 L
2
3
d
2 d A
1 v’ - N v
—~ ~
o 3
4 5 6 7 8 9
pH

Fig. 3. Effect of pH on the K/S values(gelatin 10g//, 50°C, 40min.,
liquor ratio = 1:100).
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Fig. 1. SEM images of (a): untreated cotton and (b): gelatin treated cotton.
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Fig. 4. Dyeability of untreated and gelatin treated cotton according to
temperature(gelatin 10g//, dyeing time=60min, liquor ratio=1:100).
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Table 2. Color values of untreated and gelatin treated cotton dyed with Caesalpinia sappan according to dyeing temperature

Dyeing Color value parameter
temperature o Fabric image
CC) L* a* b* C* h AE
20 59.13 23.83 7.95 25.12 18.45 35.28
40 59.86 22.02 7.45 23.24 18.70 3342
Untreated
60 62.94 18.63 6.42 19.70 19.02 28.75
80 67.64 11.87 7.15 13.85 31.07 21.27
20 47.56 30.88 7.41 31.75 13.49 48.24
40 49.83 28.10 6.35 28.81 12.74 44.59
Gelatin-
treated
60 51.70 23.68 6.90 24.66 16.25 40.50
80 56.33 16.91 8.24 18.81 25.98 33.24
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Fig. 5. Dyeability of untreated and gelatin treated cotton according to
dyeing time (dyeing temperature=20°C, pH=7, liquor ratio=1:100).
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Fig. 6. Dyeability of untreated and gelatin treated cotton according to
dye concentration.

Table 3. Colorfastness of gelatin pretreated cotton fabrics dyed with
Caesalpinia sappan

Washing Rubbing Light
Pretreatment  Color Stain Dry Wet fastness
change Cotton Wool (20hr)
Untreated 1 5 4-5 3-4 1-2 1
Gelatin treated 1 5 4-5 3-4 1-2 1
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