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Structure and Oil Sorption Capacity of Kapok Fiber
[Ceibapentandra (L.) Gaertn.]
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Abstract— The structure of kapok fiber was characterized using FTIR and “C-NMR spectrometers, elemental analyzer, x-ray
diffractometer, SEM and IMT I-Solution ver 7.5. The kapok has a hollow tube shape and is composed of cellulose I with
crystallinity of 47.95%. To develop novel oil-sorbent materials necessary to avoid the environmental pollution by spilled oil, the oil
absorption capacity of various fibers such as kapok, polypropylene(PP), acryl, bamboo, cotton, rayon and wool fibers is compared
in this study. The kapok fiber had the highest oil absorption capacity among the fibers and its water absorption capacity was the
least. The kapok fiber selectively absorbed significant amounts of oils (43g/g of fiber for kerosene, 65g/g of fiber for soybean oil),
which might be due to higher hydrophobicity of the kapok fiber, suggesting that kapok fiber may have high potential as excellent
oil-absorbent materials.

Keywords: kapok, Ceibapentandra (L) Gaertn., oil-sorption capacity, cellulose I, hollowness
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Fourier transform infrared spectroscopy(FT-IR)
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Fig. 1. FT—IR spectrum of kapok.
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Table 1. Infrared absorptions of kapok
Bond type Peak (cm’) Remark

-OH stretching 3350.34

C-H vibration 2918.80 Plant wax"'¥

C=0 stretching 1735.66 Lignin Wax'>'%

C=C stretching 1596.12 Fat'”

C-H stretching 1372.04 Lignin

C-H bending 1242.63 Hemicellulose

C-C stretching 1000-1162 Carbohydrate

C-H stretching 898.26 B-glycosic linkage
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Table 2. Elementary analysis results of kapok and
cellulose

C H N 0

Wt%) — (Wt%) (W%  (Wt%)

Kapok  44.99 6.75 0.84 47.25
Cotton  41.76 6.66 0.82 49.60
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AHERE Aol &9 A3 == 47.93%0]]lth 1™
o Ao AAstEo] gt Wang 579 AT

5 1ID 1‘5 2ID 2‘5 3ID a5
Diffraction angle 2&
Fig. 2. X—ray diffraction pattern of kapok.

ppm
Fig. 3. Solid—state ®C—NMR spectrum of kapok.
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cellulose I FZ o) A= 105.0~106.0, 89.1~89.8,
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Fig. 4. SEM micrograph of kapok.
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Fig. 5. Image processing of kapok.

29 U BT Aotk 2 Ao)=
Meot A% Atele] Bl mAE Ao
g3 BY AEL ST Aol Ay
oz 2o & o4l B4 % Aot 5
3 Aol® Mg Edol EASHE A HE o)
AGALS 7R EZ oil/E F9 A oil
Pl et @A AHE S Qe AoE w

3.5 Alo|Zo| B4 U EQ SA
o]

4 o off

R
4. dole, =, 9, of3d 9
2 wol AgHT Yt Eem
2 Aggd e FRAe

1 ZABE Fig. 60 YEb Tt

e Mo
)
lo
e,
oy
[o oft B N L

FJHU
2
i
92
& Ho

Textile Coloration and Finishing, Vol. 23, No. 3



21
[=]

&l

(il

8

1216 1 0198/ 0 -0l= gl

il

Table 3. Analysis of cross—sectional structure of kapok

 —
—

Inner Outer Outer Outer Inner Inner Wall Hollowness
Sample area area diameter  diameter diameter diameter  thickness
2 2 (%
(o) (pan’) (long ym) (short ym) (long ym) (short ym) (¢4m) k
1 358.315 455.659 34.6 16.6 32.0 14.0 1.1 78.6
2 194.999 255.331 22.5 16.2 19.8 14.3 1.1 76.4
3 221.44 297.314 344 31.6 19.8 8.5 1.0 74.5
4 285.73 364.795 24.5 19.4 21.9 16.8 1.0 78.3
5 180.161 236.875 26.6 11.2 23.6 9.2 1.0 76.1
Average  248.129 321.995 28.52 19.00 23.42 12.56 1.04 771
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e &+ AT Fig. 6. Comparison of sorption capacity of various fibers.
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