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Abstract— In this study, the possibility of the practical development of highly sensitive clothing textiles using fibrillated
wool fibers were considered by determining the dyeability, the physical and mechanical properties of fibrillated wool fibers
treated under strong acid and high temperature ultrasonic wave irradation and they were compared with those of untreated wool
fibers. The color strengths of the dyed fibrillated wool fabrics increased by the acid metal complex dyes contrary to the
untreated wool fabrics, and color fastness properties to rubbing, light, and dry cleaning were excellent, similar to those of the
untreated wool fabrics. The tensile strengths of fibrillated wool fabrics were also kept after the dyeing. Moreover, the Numeri,
Fukurami, and THV of the fibrillated wool fabrics were better than those of the untreated wool fabrics.
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Fig. 1. Microfibrillation machine for wool fiber(width: 2,000mm, length: 5,500mm, high:

2,550mm, ultrasonic wave: 26kW, maximum temp.:

0.5kW).

100°C, crank motor power: AC
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Table 1. Characteristics of untreated and microfibrillated wool fabrics

) Composition Weight Count (Nm) Density of fabric
Fabrics (%) Type rd " warp weft
ouy wap we (endinch)  (picklinch)
Untreated wool Wool 100 Plain 7.75 2/80 2/80 62 66
Fibrillated wool Wool 100 Plain 7.75 2/80 2/80 62 66
Table 2. Dyes and agents used in this experiment
Type Model No. Company
Unilan Red S-GS
Acid metal complex dye Unilan Yellow GRN DKC

Unilan Blue GG

Scouring agent Snogen WG S "
Nonionic surfactant SUNMORL NPN nogen corporation
. Nicca Korea
Leveling agent D-45 Snogen corporation
Fiber protecting agent DYE-500 Snggen corporation
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Fig. 2. Effect of microfibrillation on the tensile strength
of wool yarn. [scouring] 1g/L Snogen WG at 70°C for
20min. [Dyeing] 2% o.w.f. Unilan red S—GS(acid metal
complex dye), pH 4 at 100°C for 40min.
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Fig. 3. Effect of microfibrillation on yarn elongation.
[scouring] 1g/L Snogen WG at 70°C for 20min. [Dyeing]
2% o.w.f. Unilan red S—GS(acid metal complex dye),
pH 4 at 100°C for 40min.
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complex dye), pH 4 at 100°C for 40min]
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Table 3. Color fastness of dyed wool fabrics
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Fig. 10. Tensile strength of untreated wool fabrics.
[Scoruing] 1g/L Snogen WG at 70°C for 20min, [Dyeing]
2% o.w.f. Unilan(acid metal complex dye), pH 4 at 10
0C for 40min.

M Treated Wool(warp)
250 |+ [ Treated Wool(weft)

204
| 190 201 191

100

Tensile strength(N)
@
o

50

Red

Dyed fabric

Fig. 11. Tensile strength of microfibrillated wool fabrics.
[Scoruing] Snogen WG: 1g/ £, temp. and time: 70C
and 20min, [Dyeingl] 2% o.w.f. Unilan(acid metal
complex dye), pH 4 at 100°C for 40min.

Yellow Red Blue
Color fastness
Untreated Treated Untreated Treated Untreated Treated
b Change in color 4-5 4-5 4-5 4-5 4-5 4-5
r}./ Cotton 4-5 4-5 4-5 4-5 4-5 4-5
cleaning
Wool 4-5 4-5 4-5 4-5 4-5 4-5
) Dry 4-5 4-5 4 4-5 4-5 4-5
Rubbing
Wet 4 4 4 4 4 4
Light - 4 4 4-5 4-5 4 4-5
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