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Abstract—In recent, development of nano fiber has been one of the most active subjects in the world. Nano
fiber is defined as a ultra fine yam with a diameter unit of 10~100x10°meter, which is possible to be
produced by an electro-spinning technology. In this study, physical characteristics and dyeing properties of
nylon 66 nano fiber were ‘investigated. Nylon 66 nano fiber was dyed with levelling type acid dyes. X-ray
diffraction ‘method and DSC analysis were used for the measurement of the degree of crystallization. Analysis
of amino end groups was also performed in order to examine a relationship between number of amino groups
and its dyeing property as well as water absorption behavior. The maximum exhaustion % of dyes and dyeing
rate under various dyeing conditions, such as dyeing temperature and pH in dye bath, along with build-up
properties for 2 acid dyes were evaluated. It was found that the degree of crystallization of nano fiber was
smaller than that of regular fiber, and amino end groups of nano fiber were less than regular fiber. Half
dyeing time of nano fiber was shorter than regular fiber because of the bigger specific surface area. Effect of
pH on exhaustion % was small in case of nano fiber. Exhaustion of nano fiber increased with higher
concentration of dye.
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a) Regular fiber
Fig. 1. SEM images of regular fiber and nano fiber.
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Table 1. Characteristics of nylon 66 fibers used
in this study

Sample Type Counts Weight
50d/48f
R fibe: Knit 230g/m’
cgular fiber 1.04denier(dpf) g/m
Electron-spinned| 600nm(diameter) ,
N 23.1g/m"
Nano fiber | Cm™®¥Mo 003denier(dp)| > &™
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b) Nano fiber
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(a) CI. Acid Red 57
Fig. 2. Chemical structures of acid dyes.

Table 2. Molecular weight and chemical consti-
tution of acid dyes studied

Dyes Formula Molecular weight

C.L Acid Red 57|CosHisNsNaOsS; 570.74

C.IL Acid Blue 40/CHsN3NaOsS; 473.43
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Fig. 3. The DSC thermogram of regular fiber
and nano fiber.
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Fig. 4. The X-Ray diffractograms of regular
fiber and nano fiber.

Table 3. Amino end groups and water absorption
of regular fiber and nano fiber
Regular | Nano
Property fiber | fiber
Amino end group(mequiv./kg) | 83.76 | 32.14
Water absorption{%) 1.9 117
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Fig. 5. Exhaustion curve of CI. Acid Red 57
on regular fiber and nano fiber dyed at 90C.
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Fig. 6. Variation of exhaustion of C.I. Acid Red
57 with dyeing temperature.

Table 4. Half-dyeing time and exhaustion of C.I. Acid Red 57

. Half-dyeing time(min) Exhaustion(%)
Dyeing tempetature( C) :
Regular fiber Nano fiber Regular fiber Nano fiber
70 4.2 2< 97.44 93.80
80 4.2 2< 97.19 91.82
90 4.2 2< 95.72 89.74
100 4.2 1.5« 95.26 85.68
110 42 1.5< 96.31 80.86
Table 5. Half-dyeing time and exhaustion of C.I. Acid Blue 40
. . Half-dyeing time(min) Exhaustion(%)
Dyeing Temperature( C)
Regular fiber Nano fiber Regular fiber Nano fiber
70 6.3 3< 90.75 80.10
80 6.0 3< 83.68 71.57
90 6.0 2< 83.75 71.78
100 6.2 1.5< 87.11 60.38
110 6.5 1.5< 96.12 54.59
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Fig. 7. Exhaustion curve of C.I. Acid Blue 40
on regular fiber and nano fiber dyed at 100°C.
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Table 6. Colorfastness of nano fiber and regular fiber
) Nano fiber | Regular fiber
Dyeing
Dye temp. Wash .fastness Light Wash 'fastness Light
. (Stain on) (Stain on)
0 fastness fastness
Cotton | Nylon | PET | Wool Cotton | Nylon | PET | Wool
70 3 1-2 3-4 2 4 3 2-3 4-5 3-4 5
Cl Acid| 80 3 1-2 4 2 4 3 2-3 5 3-4 5
Red 90 3 1-2 4 2 4 3 2-3 5 3-4 5
57 100 3 12 4 2 4 4 3 5 34 5
110 3 1-2 4 2 4 4 3 5 3-4 5
70 12 1 4 2 4 1-2 1-2 5 5
CL Acid| 80 1-2 1 4-5 2 4 2 2 5 5
Blue 90 1-2 1 4-5 2 4 2 2 5 5
40 100 1-2 1 4-5 2 4 2-3 2 5 5
110 1-2 1 4-5 2 4 2-3 2 5 2-3 5
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