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Abstract: Weight loss treatment of a fiber leads an improvement of its handle and drape properties. Hydrolysis of a fiber
is commonly known as a method to reduce its weight of 5-40%. Most of the studies on the weight loss treatment are
mainly based on polyester fibers and there has been almost no study on the weight reduction of nylon fibers. In this study,
however, in order to develop a use of nylon 6 fiber for the industrial applications such as toothbrush, underwear, carpet and
more, weight loss treatment of a nylon 6 fiber was carried out. Under various treatment conditions, morphological analysis
were done to observe the change in the structure of the surface and analysis. From the observation of formic acid treated
nylon 6 fiber, there were many etched and deformed morphologies. Thermal and crystalline properties were analyzed to find
the changes in the crystal structure caused by the weight loss treatment. There were little differences in the crystalline
properties of nylon 6 fiber by formic acid treatment. Tensile strength of nylon 6 fiber decreases with acid concentration. The
FITR peak intensity of the amide bond decreases with formic acid concentration.
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Table 1. pH values of mixture of formic acid and
maleic anhydride in solution

Formic Maleic

acid(%%) anhydride(%) pH
20 0 0.76
45 0 0.74
50 0 0.72
55 0 0.70
45 2 0.70
45 4 0.67
45 6 0.66
45 8 0.63
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Table 2. Max weight loss according to treatment condition
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Temperature(°C) Formic acid Maleic anhydride Max weight
concentration(%o) concentration(%6) l0ss(%)
20 40 0 3.55
20 45 0 4.06
20 50 0 452
20 55 0 5.45
20 45 2 5.52
20 45 4 6.01
20 45 6 6.29
20 45 8 6.43
30 45 0 4.29
40 45 0 5.58
50 45 0 751
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Figure 2. Weight loss of Nylon 6 fiber according to
the formic acid concentration and time.
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Figure 3. Weight loss of Nylon 6 fiber according to
Maleic anhydride concentration and time.
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Figure 3. Weight loss of Nylon 6 fiber according to

treatment temperature and time.
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Figure 4. Tensile strength of Nylon 6 fiber according
to formic acid(FA) concentration.
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Figure 5. Tensile strength of Nylon 6 fiber according
to treatment temperature.
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Figure 6. Tensile strength of Nylon 6 fiber according
to Maleic anhydride(MA) concentration.

ot "&gAq JdE 6 89 Formic acidE o] &3
FrkEol pel pauThs £xel 7 4%
of Pgolu a4l o 2 GFE FL Ao A
2Ht} o]= Formic acidit Maleic anhydride®]
Swo] M2 pH Aot wwd 2A %S d H
of, UE 6 Hfel rpes g9 exol vl
F7hb] WEoR ARHD EW, UUE 69 4
Holewd /te LER Seotd 2 u2Y9
o FEE Aol o 2 e W fRe=
AREG, BFET APFEE BLES vlnstol
Hets o, & dFolAY dE AFY A4 =1
2 20T, acid ¥X 45%, Maleic
anhydride 5% 2%Y w7} Z&A3 AoRZ AR
o},

Formic

3.3 HEfSE 2N
HUE 6 A9 AAtE 240 e Y W

Textile Coloration and Finishing, Vol. 27, No. 3



180

(h)

Figure 7. Photographs of Nylon 6 fibers according to
Formic acid concentration ((a)untreated, (b)40%, (c)45%,
(d)50%, (e)55%).
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Figure 8. Photographs of Nylon 6 fiber according to
treatment temperature((@)20°C, (0)30°C, (c)40°C, (d)5
0°0).
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Table 3. Crystallinity of Nylon 6 fiber according to process variables

Specimen Temperature(°C)  Formic acid(%0) Maleic anhydride(%6) Degree of Crystallinity(%6)
a 20 0 0 37.86
b 20 45 0 37.93
c 20 45 2 38.78
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Figure 9. Photographs of Nylon 6 fiber according to
Maleic anhydride concentration((@)2%, (b)4%, (c)6%,
(d)8%).
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Figure 11. DSC thermograms of Nylon 6 fiber
acconding to process variables((@)Untreated, (b)Formic
acid 45%, (c)Formic acid 45%, Maleic anhydride 2%).
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Figure 10. SEM Morphologies of Nylon 6 fiber
according to process variables ((a)untreated, (b) Formic
acid 45%, 6hrs, (c) Formic acid 45%, Maleic anhydride
2%, 6hrs).
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Figure 12. XRD graphs of Nylon 6 fiber according to
process variables((a)Untreated, (b)Formic acid 45%,
(c)Formic acid 45%, Maleic anhydride 2%).
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Figure 13. FT-IR spectra of Nylon 6 fiber with process
variables((@a)Untreated, (b)Formic acid 45%, (c)Formic
acid 45%, Maleic acid 2%).
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