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Abstract In this study, pre-treatment was performed on kapok, a hydrophobic fiber, to
compare dyeability by hydrophilization. The pretreatment conditions of kapok fiber
were used with different amounts of sodium oleate(NaO), a fatty acid-based anionic
surfactant, and xanthan gum(XG) as a natural thickener. At this time, NaO and XG
were separately or mixed treated with 0.01%, 0.1%, 1% aqueous solution at 80°C for
30 min. Hydrophilicity through dyeing was confirmed using Sappan wood extract.
Therefore, SEM observation was performed to investigate the surface change of kapok
fiber according to the conditions. The surface color difference was also analyzed.
Pretreated kapok fibers were made from nonwoven fabrics and the contact angles were
measured to determine their hydrophilization. The surface of the fiber after
pretreatment was found to be cracked when NaO and NaO were mixed with XG. The
surface color was the highest in a* and K/S values after the simultaneous treatment of
NaO and XG, followed by NaO pretreatment and XG pretreatment. The contact angle
of kapok fiber made of nonwoven fabric was slightly lower at 300g/m® than the
fabric weight of 150g/m>. Such hydrophilized nonwoven kapok fiber are expected to

be used in various fields.
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Table 1. Specification of kapok fiber

Fiber Length Width Bulky density* Appearance

Kapok 100% 23.2 mm 157 ym 0.29 g/cm?
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Figure 1. Structure of sodium oleate (a), xanthan gum (b), and brazilin in sappan wood (c).
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Figure 2. SEM image of kapok; (a) raw kapok, (b) sodium oleate 0.1%, (c) xanthan gum 0.1%, and (d) sodium oleate 0.1% with

xanthan gum 0.1% blend.
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Table 2. Color characteristics of kapok fiber dyeing with sappan wood extract by pretreatment with sodium oleate, xanthan gum,

and sodium oleate and xanthan gum blend

CIE(D65-10)

Pretreatment(%)
L* a* b* K/s
Non 61.80 13.88 14.75 1.49
NaO 0.01% 59.25 14.08 1441 176
NaO 0.1% 59.13 14.48 17.13 199
NaO 1% 60.30 11.10 13.29 156
XG 0.01% 61.66 17.68 1732 1.68
XG 0.1% 59.72 14.25 17.76 1.95
XG 1% 59.68 13.39 14.84 173
NaO 0.01% and XG 0.01% 59.06 16.00 16.45 194
NaO 0.01% and XG 0.1% 57.92 15.84 16.08 2.06
NaO 0.1% and XG 0.01% 59.03 1411 15.08 1.83
NaO 0.1% and XG 0.1% 54.58 13.45 13.68 231
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Table 3. Characteristics of kapok nonwoven sheet by pretreatment with sodium oleate and xanthan gum

Weight Thickness Defiber Drying temperature Drying speed
(g/m?) (mm) (time) cO (m/min)
150 2.82 10,000 120 2
300 522 10,000 120 2
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Figure 4. Contact angle of kapok nonwoven sheet; (a) 150g/m® sodium oleate pretreatment, (b) 150g/m? xanthan gum
pretreatment, (<) 300g/m? sodium oleate pretreatment, (d) 300g/m? xanthan gum pretreatment.
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