Journal of the Korean Society of Dyers and Finishers
Vol. 16, No. 4, pp.1 ~9(2004. 8)

CHH5EER =C E T )

o

e Faole ) 2wt
(2004. 5. 31. A42004. 8. 16. A=)

Study on Dyeing Properties of Nylon 66 Nano Fiber (1)
- Levelling Type Acid Dyes -

Kwon Sun Lee, Beom Soo Lee, Young Hwan Park, 1Sung Dong _Kim*,
Yong Min Kim~, Myung Jun Oh™, and Sung Hoon Jung ™

Ecological Dyeing and Finishing Technology Team, KITECH, Siheung, Kyunggi, Korea
*Department of Textile Engineering, Konkuk Universty, Seoul, 143-701, Korea
" Nano Science Research Institute, Nano Technic.
mTechnology Innovation Division, ITEP
" School of Molecular System Engineering, Hanyang University
(Received May 31, 2004/Accepted August 16, 2004)

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 yarn 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.

Oﬂxulr;toﬂ u]rE Hh:oJ/HJL z;dg]_oﬂr/]_
v Al8-o] g g & AT AE &

13% g

182 / ®mREEN TEEE Flof F4572004. 8)

21 A& " Aok

211 A &

el 66 Vet Grbed g ea] A
719 AFgE 0.003d -2 £ A #(0]3} nano fiberz. A
o], v}l 2 66 dHF A5 Dupont AF2] Tactel *
(50d/486)-2- oFrH 7] 28GR HE-(0]3} regular fiber
2 Zehe uk5o] A3} o] 5 JdE 66 A
855 NaOH 1g/19} Inkanol OL-1(Z<3 3+ 1g/1<]
T%%‘ ol 4] 100T A 308 <t A=dste] A3}
ik A% Lpel & 662] B2 Table 1 o A 2]s}
3L, o3 Al Fg Lol vrehlisich.

Table 1. Characteristics of nylon 66 fibers used
in this study
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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
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(b) CI. Acid Blue 40
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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
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 90 C
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Fig. 6. Variation of exhaustion of CI. Acid Red
57 with dyeing temperature.

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

. l Half-dyeing time(min) Exhaustion(%)
Dyeing temperature( 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< 9572 89.74
100 4.2 1.5< 95.26 85.68
110 4.2 1.5< 96.31 80.86
Table 5. Half-dyeing time and exhaustion of C.I. Acid Blue 40
Dyeing Temperature( O Half-dyeing time(min) Exhaustion(%)
Regular fiber Nano fiber Regular fiber Nano fiber
70 6.3 3< 90.75 80.10
80 6.0 3< 83.68 7157
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. 8. Variation of exhaustion of C.I. Acid

Blue 40 with dyeing temperature.
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