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bed soil using kapok fiber for industrial usages
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SUMMARY

I. Project Title

The development of nonwoven fabric and agricultural bed soil using kapok

fiber for industrial usages

II. Objective and Importance of the Project

The development of nonwoven fabric using natural kapok fiber and synthetic
fiber for industrial usages and the development of manufacturing techniques

for nursery bed soil using kapok fiber

M. Scope and Contents of Project

1. The development of agricultural bed soil using kapok fiber

1-1. The optimum content of kapok fiber for manufacturing a kapok bed soil
1-2. The physico—chemical characterization of kapok bed soil

1-3. Culture of crops using kapok bed soil

1-4. The development of agricultural bed soil using kapok fiber

2. The development of nonwoven fabric using kapok fiber

2-1. The optimum content of kapok fiber and synthetic fiber for nonwoven
fabric

2-2. Establishment of the optimum radiation dose for manufacturing kapok
nonwoven fabric

2-3. The tensile strength measurement of differential kapok nonwoven fabric

2-4. The development of various nonwoven fabric using kapok fiber

2-5. The evidence experiment of kapok nonwoven fabric

_iv_



IV. Result of Project

O The physico-chemical characterization of kapok fiber (water holding
capacity, bulk density, water retention curve, viscoelastic measurement, oil
adsorption capacity, analysis of essential elements, measurement of anion
and cation, etc)

O The physico—chemical characterization of kapok bed soil

O The evidence experiment of kapok bed soil

O The optimum content of kapok fiber and synthetic fiber for nonwoven
fabric

O Establishment of the optimum radiation dose for manufacturing kapok

nonwoven fabric

V. Proposal for Applications

O Kapok nonwoven fabric is available various materials for absorbtion of oil
and organic solvent, oil filter for oil spill skimmer, heat insulation cover

for vinyl greenhouse in winter and other industrial application.

O Throughout technology transfer, kapok bed soil is scheduled to sell

immediately

O Kapok nonwoven fabric can apply to industrial application as well as
promote sales and employment effects with related industries and
employment effects and minimizes the secondary environmental pollution
caused by the general synthetic fiber because of wusing an

environment—friendly natural fiber

O Kapok bed soil, which have will do much to increase export because of
having a special function compared with commercial bed soil and induce a

promoting sales of related industries by technology transfer, and also we



are expected that kapok bed soil can solve hold—up problems in agriculture

effectively
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Fig. 1. A, Kapok tree B, Kapok pod & section through kapok pod showing
kapok fiber; C, Kapok fibers.



Fig. 2. SEM photo of kapok fiber.
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OMP(Optimal Matric Potential: AA] & =% 7|43 522 H3971 1:11¢ u
o FEAHE)E AAksit

§HUE= ARYES] A/ UH e ¥ (emd)
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0.0070me x 14 = 0.0980 mg
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o= 15 cmol/kge] A3t Aow dHA At (Table 1). ¥ AFoAE=
=79 7FE5A R AT BEFolA o 7+s wEsta e AoR e

W th(Table 2).

AA dog FEANA At e FAEAES TEHFLIEHD As 6
mg/kg, Cd 1.5 mg/kg, Hg 4 mg/kg, Pb 100 mg/kg, 671Cr 4 mg/kg 138
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Table 1. Standard parameters of agricultural bed-soil.

T 5 3 = 2 ch9
st %
=84 B4E %
ST Mg m*
pH(1:5,v/v) - 55 ~ 70
EC(1:5,v/v) dSm'!
ool A (NH4-N) mg /!
s}shAg
A 2FE] A 2 (NOs-N) mg ¢
& A 2HP205) mg £
CEC cmol kg
Hl A& JL=8, 2, 9, o
mg .
R aE, T & 5 (67}) 4,
T2 50 ©]
A A A5 =
Bl o] 57 ( o B = o
/\(E%/\‘] OI__—___‘%<——| [} }\]E:D O, B
FulEH, AF)
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Table 2. The physioco—chemical characterization of kapok bed-soil.

FA7E| 2 | w71E [F24] Ca Mg Na K Cd | Pb| Zn | Cu
=9 (%) (cmol/kg) (mg/kg)
Hz=+ | 309 45.7 1.62 0.89 1.02 067 | 1.85 |&4=| Tr [10.14] 0.05
HES | U IO o]
o 30.2 49.8 1.25 0.92 1.02 0.38 | 1.88 |&#=| Tr [10.02/0.03
(0]
7+£1.0 . = . o
o 24.4 62.2 1.14 1.02 1.01 0.12 190 |E43=] Tr |9.22/0.02
(0]
7}3%2.0 . ) N . .
o 22.8 63.1 1.56 0.82 0.77 0.31 165 |&4=] Tr |9.060.02
(0]
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Table 3. The physioco—chemical characterization of kapok bed-soil.

_ Av.-P,O
FA7E 849U %| pH EC | Ammonia-N |Nitrate-N Vot CEC |HE+Y
5
99 |[(Mg/m®)| (1:5) |(dS/m) (mg/kg) (cmol/kg)| (%)
o) = 0.35 6.34 | 0.44 300.1 178.9 280.1 13.9 49.2
7}%0.5 N ‘ B -
% 0.33 6.42 | 0.29 290.5 192.2 279.1 18.1 475
(0]
7+451.0 ) o .
% 0.31 6.50 | 0.28 292.6 198.5 264.1 19.9 40.9
(0]
7+52.0 B ‘ [ )
% 0.28 6.51 0.29 2947 200.2 234.6 18.2 39.4
(0]
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Fig. 3. Phenotype of cucumber.
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Fig. 5. Weight change of cucumber upper—part.
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Fig. 6. The ratio of weight change of cucumber upper-part.
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Fig. 7. SEM photo of kapok fiber.
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Fig. 8. The weaving process of kapok nonwoven fabric.
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100% kapok
Thl¥

Fig. 9. The development of nonwoven fabric with differential kapok contents.
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Fig. 10. The tensile strength measurement of differential kapok contents using

Instron 4443 (Instron corporation).
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Table 4. The tensile strength of differential kapok contents.

74 E 7VEEe | HEEY | HEE 7hEE 7hEE
gl g g gl g g
= 0:100 = 30:70 = 50:50 = 60:40 = 70:30 = 100:0

7] &7 o o &7 o
42.6+0.82 26.8+0.62 12.3+£0.57 8.12+0.75 7.56+0.95 5.23+1.25
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Table 5. The tensile strength of differential kapok contents after gamma

irradiation.
HlALA A 7] 7hE &g o 2 al=30:70 | 7FEE o ddA=50:50 | 7FFE 2] ol € #ll=60:40
(kGy) 2] A2 2] Az 271 Az

0 26.8+0.62 | 27.3+0.75 | 1231057 | 12.4+0.66 | 8.12+0.75 | 8.22+0.79
5 28.22+0.98 | 29.01+1.2 | 12.49+0.7 | 12.94+0.9 8.52+0.8 8.83+0.9
10 29.45+1.3 30.4+1.1 13.3+0.8 13.85*1 9.33+0.92 | 9.88+0.98
15 32.4+1.5 34.9+1.8 13.74£0.8 | 14.38+0.6 | 9.87+0.73 | 10.35%0.78
20 27+1.7 27.9+1.9 12.89+1.2 | 13.05%#1.3 | 9.19+1.13 9.24+1.2
40 13.9+1.6 12.7+1.2 7.18+1.2 6.98+1.5 6.52+1.25 | 6.01+1.33
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Fig. 11. The tensile strength of 30% kapok nonwoven fabric after gamma

irradiation.
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Fig. 12. The tensile strength of 50% kapok nonwoven fabric after gamma

irradiation.
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Fig. 13. The tensile strength of 60% kapok nonwoven fabric after gamma

irradiation.
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Fig. 14. The evidence experiment of kapok nonwoven fabric for heat

insulation.
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Table 6. Measurement of temperature change.

L IEE XN AERAT LEEEE
5

a5
HA2E(°C) =5 A 22(°0) | HAL2=(CO|HALEC0) | H L2 E
2009. 01. 09 -17 22 -14 25 -16 22
2009. 01. 12 -10 23 -10 23 -12 19
2009. 01. 13 -12 12 -11 12 -10 12
2009. 01. 14 -11 19 =110 12 -11 11
2009. 01. 15 -15 13 -15 -4 -15 13
2009. 01. 16 -14 28 -10 88 -14 29
2009. 01. 19 -13 30 -10 34 -13 32
2009. 01. 20 -17 32 -11 35 5 32
2009. 01. 21 -14 29 -10 88) -14 30
2009. 01.22 -15 33 -12 36 -16 33
2009. 01. 23 -17 26 -14 32 -17 28
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