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Abstract — Two kinds of sea-island type polyester ultramicro fibers (fiber fineness : 0.01 and 0.05 denier)
were treated with NaOH varying time and concentration. Surface morphology of the treated fibers with
alkaline weight loss was observed by SEM. The treated effects were investigated by measuring density,
melting temperature, and X-ray diffraction patterns. The surface morphology of the polyester ultramicro
fiber was changed by NaOH concentration. Weight loss of 0.01d fiber was much larger than that of
0.05d fiber. Density and crystallinity were increased with weight loss of fiber. After the weight loss had
finished, the density and crystallinity were decreased because of attack of island partition of the fiber.
A melting temperature(T,) is 250 at untreated fiber on the whole and in 0.05d fiber the T, is 2521
at untreated. In 0.01d fiber the T, was increased with weight loss of fiber.
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Where,

p : measured density of the sample(g/cm ),

p. : density of the arystallite of the polyester(1.445 g/cn),

p. - density of amorphous region of the polyester
(1.335g/cm %)
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Fig. 1. Rate of weight loss for 0.01d and 0.05d

polyester ultramicro fibers treated with different con-
centrations of NaOH solution at 100 C
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Fig. 2. SEM photographs(x1500) of 0.01d polyester
ultramicro fiber treated with 0.5% NaOH at 100 T
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Fig. 3. SEM photographs (x1500) of 0.05d polyester
ultramicro fiber treated with 0.5% NaOH at 100 C
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micro fabric with different concentrations at 100 T
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Table 1. Density and crystallinity for polyester
ultramico fibers treated with 0.5% NaOH at 100
Fiber Treateq time Dens1t3y Xe (%)
(min) (g/cm”)
Untreated 1.374 344
0.01d 10 1.397 53.8
45 1.391 48.8
untreated 1.373 33.6
0.05d 10 1.392 49.6
45 1.382 41.2
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Fig. 5. X-ray diffraction patterns of 0.01d polyester
ultramicro fiber treated with 0.5% NaOH at 100 C.
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Fig. 6. X-ray diffraction patterns of 0.05d polyester
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Fig. 7. DSC thermograms of polysster ultramicro
fibers treated with 0.5% NaOH at 100 C
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Fig. 8. FT-IR spectra of polyester ultramicro fibers
treated with 0.5% NaOH at 100 C.

= Ws7h JepA e, 005d9] 74-9-NaOH 7He A

gloll W peak W37} T3S UERA] ettt
oj9} 72 F AH9] peak intensity o] W3} &

Aol WA AHstr]e= o H

J. of the Korean Soc. of Dyers and Finishers, Vol. 18, No. 4(2006. 8) | 233



42 SHTyel . HEA
4. 4 &

A&7t vhE 239 ey ZElddaHE 254
A Fr(E=d o] 0.01d, 0.05d)ll thal NaOH ol <]
g e gheke] Jres) o]o] wE EARSE =
Abste] that 22 482 AUk
1. 0.01d7} 0.05d Ut 7HFEo] =A YElste

o] 30% ool = 0.01d ¢ Hisland) A
o] &ao] 005dHTtE He7t AA ekt
=3 %%E% Z}% A AlZbETRE AE &%

(

8}1, FekshA A = 45 73% EW e
SIStk R X- A3 de] A o] ghad
Folli= vjAfelel wste] 54 peak7t A3 21
aarart. olgl3 AL z.} o] gPel| met A

o} AAslrt SUkshs A3, Aol ¢ad

14

T L(island) Aol @OH%O} drol 2Ase
7} sk AR dAgh

3. DSC 40l 93t AoA %= NaOH 7ol ofgh

F(Tn) WSl A A AT 7}6%11 uheh g

;G 3= ot 312 Zo 7 Zylslglont & 2
ol= Rolx| &gkt} 7heE A 7lo] AFPHrE
H(Tm)ol W7} B sk=H| o]= A2l s
sea) o] AA M ARSI AtE

el 2

A= 204 AR ZsEAd ] A

ox FaHgom, ol A=Y

_

234 / St=2H MBS X M182 HM45(2006. 8)

i

fo
]
o
Ho
[l

FaEd

1. A. Lallam, ]. Michalowska, L. Schacher, and
P.Viallier, Diffusion and Adsorption of Dye by
Polyester Microfibers, |. Soc. Dyes Colour., 113,
107-110(1997).

2. T. Nakamura, S. Ohwaki, and T. Shibusawa,
Dyeing Properties of Polyester Microfibers,
Textile Res. ]., 65, 113-118(1995).

3. M. D. Teli, R. Ganapathi, and V. Rama Rao,
Improving on Dyeing of Microfibers, Am. Dyest.
Reptr., 87,37-39(1998).

4. T. Matsuo, Challenge to Fineness : Direct
Spinning of PET, Sen'i Gakkaishi, 54, 74-77(1998).

5. M. Morioka, Challenge of Ultra-Fine Fibers, Seni
Gakkaishi , 54, 87-89(1998).

6. T. Nakajima, K. Kajiwara, and ]. E. Mcintyre,
“Advanced Fiber Spinning Technology ”, Abington,
U. K, pp.187-207, 1994.

7. R. S Blackburn and S. M. Burkinshaw,
Aftertreatment of 1:2 Metal Complex Acid Dyes
on Conventional and Microfiber Nylon 6.6
with a Commercial Syntan/Cation System, |.
Soc. Dyers Colour., 114, 96-100(1998).

8. K Himeno, Dyeing of Shingosen and Its
Problems, Dyeing Ind. jpn., 40, 586-591(1992).

9. J. S. Kim, Development and Trend of Ultra
Fine Denier Fiber,
Industry, 6, 51-60(2002).

Fiber Technology and

10. W. Yasuhiro, “Functional Fibers - Trends in

Technology and Product Development In Japan -'
Shiga, Japan, p. 258, 1994.



