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Abstract Low temperature dyeing properties of wool with reactive dyes and acid dyes
were investigated for the feasibility study of their application to hair dyeing. The low
temperature(30°C, 40°C) dyeing achieved light depth of shade in wool dyeing and
reactive dyeing exhibited relatively higher color strength and chroma values than acid
dyeing. Leveling agent slightly improved the levelness of the wool dyeing and the
leveling properties of dyed wool at low temperature were good to excellent,
irrespective of the dyes applied. Color loss during the repeated shampooing was in the
range of 9.6~22.2% for reactive dyes and -7.4~31.5% for acid dyes and in some
cases, the color fastness to shampooing was reasonable level. The overall experimental
results showed that the application of low temperature wool reactive dyeing to hair

dyeing is sufficiently feasible in terms of dyeability and color fastness to shampooing.
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Figure 2. Chemical reaction of permanent hair dyeing.
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Figure 3. Temporary/semi-permanent hair dyes (a) Disazo acid dye, (b) Anthraquinone dye.
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Table 1. Chemical structures of reactive dyes and acid dyes used in this study
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where,

Sro : fk value before shampooing

Ji5 @ fi value after 5th shampooing

(a) x°C, 20min

3°C/min

1.5°C/min

Dye (2.0%omf) / Liquor (40ml) / Fabric (2.0g)
pH control agent (Ethyl lactate) (0.20ml/L)
Glauber's salt (10%omf) / Albegal B (1.0%omf)

(b) x °C, 20min

3°C/min

Dye (2.0%omf) / Liquor (40ml) / Fabric (2.0g)
Sodium acetate (4.0g/L)+acetic acid agent : pH 4.5
Glauber’s salt (10%omf) / Albegal SET (1.0%omf)

(c) 40°C, 5min
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1.5°C/min

Dyed wool fabric (2.0g)
Shampoo (2.0g/L)
Steel ball (10EA)

Figure 6. Dyeing profiles and shampooing profile, (a)
reactive dyeing profile, (b) acid dyeing profile, (0
shampooing profile.
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Table 2. Dyeing temperature effect on dyeing properties of
wool fibers

Dyes Dyeing temp.  Yellow Red Blue
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Figure 11. Chroma values(C*) of the dyed wool fibers with
reactive dyes and acid dyes.
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Table 3. Colorimetric data and visual appearance of dyed wool fibers with reactive dyes and acid dyes

Dyes Temp. L* a* b* c* hab Color on wool fibers
30°C 83.50 -2.87 46.05 46.14 93.57 Light yellow
Yellow 40°C 82.93 -3.19 51.21 51.31 93.57 Light yellow
80°C 80.54 -0.05 82.05 82.05 90.04 Vivid yellow
30°C 65.48 34.79 18.53 39.41 28.05 Deep pink
Reactive .
dyes Red 40°C 62.71 38.38 20.23 43.38 27.79 Deep pink
80°C 43.13 52.65 33.21 62.25 3224 Strong red
30°C 54.13 -9.8 -19.99 22.26 243.89 Moderate greenish blue
Blue 40°C 51.84 -9.3 -21.68 23.59 246.78 Moderate blue
80°C 3042 -7.32 -28.04 28.98 255.38 Dark blue
30°C 78.90 6.94 41.11 417 80.41 Moderate orange yellow
Yellow 40°C 79.62 6.92 4259 43.15 80.77 Moderate orange yellow
98°C 61.79 20.25 66.52 69.54 73.07 Deep orange yellow
30°C 62.78 26.51 12.94 29.50 26.02 Dark pink
Acid dyes Red 40°C 59.17 29.19 14.3 3251 26.1 Deep pink
98°C 3230 39.68 19.37 4415 26.02 Dark red
30°C 63.89 -4.68 -16.5 17.16 254.17 Pale blue
Blue 40°C 57.84 -3.38 -21.43 21.69 261.03 Light blue
98°C 32.25 6.61 -38.96 39.51 279.63 Strong blue
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Figure 13. Color fastness to repeated shampooing of dyed wool fibers; (a) yellow reactive dye, (b) yellow acid dye, (c) red
reactive dye, (d) red acid dye, (e) blue reactive dye, (f) blue acid dye.
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