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Table 1. The percentage of amino acid in soybean fiber

Ofpi=tt HAl HIE{%) o=ttt A HIE(%)
Aspartic Acid 3.81 Isoluecine 1.68
Threonine 1.08 Leucine 2.69
Serine 1.17 Tyrosine 0
glutamine 6.95 Phenylalanine 1.84
Proline 1.21 Ornitine 0.09
glycine 1.32 Lysine 1.00
Alanine 1.40 Histidine 0.39
Cystein 0.10 Tryptopahne
Valine 1.73 Arginine 2.59
Methionine 0.34
Total 29.39

A% : HBEG, Huakang Biochemical Engineering Group.
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Figure 1. SEM photographs of soybean fiber ; (a) longitudinal
view, (b) cross section.
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Table 3. List of yarn specification for knitting

Type Soybean yarns PP filament PE filament PA filament PAN yarns Silk
Linear density 18.8 tex 14.9 tex/148f | 16.5 tex/34f 10 tex/54f 18.8 tex 13.3 tex/30f
Table 4. List of knitted fabric specimen specification
T of Stitch densi . .
No. yarnyFr)neaterial (stitlc%es/25csz|nt¥2) Thickness(mm) Loop length Weight/area(g/m?)
D1 Soybean 4380 0.48 3.3030 100.6
D2 PP 4503 0.42 3.1724 86.2
D3 PE 4560 0.50 3.3333 90.6
D4 PA 4320 0.55 2.8571 93.2
D5 PAN 3953 0.53 3.1667 98.3
D6 Silk | 6745 0.56 3.0857 98.4
Table 5. The synthesized values of wet permeability
No. of samples D1 D2 D3 D4 D5 D6
4.46 10.1 10.77 0 1.9 0.116
Table 6. Amount of permeated moisture vapor through the samples
Sample No. D1 D2 D3 p4 | D5 | D6
Moisture vapor
permeation (g) 1.79 0.64 0.775 0.645 ; 0.98 ; 1.215
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Table 7. Fabric samples and their relative parameters

Sample No. Fabric sample Components Thickness (mm) Wieght/area (g/m?)

1 plain silk fabric Silk 037 120.30

2 plain silk fabric Silk 0.38 141.20

3 Satin silk fabric Soybean fiber 0.39 108.00

4 Fleece fabric Soybean fiber 0.601 105.40

5 Twilled silk fabric Silk 0.53 138.40

6 Links-links silk fabric Silk 0.69 147.20

7 Single jersey Soybean fiber 0.46 111.20

8 Single jersey Soybean/polyurethane fiber 0.55 136.70

9 Rib fabric Soybean fiber 0.87 202.80

10 Rib fabric Silk 1.05 240.40

It Single jersey Cotton 0.45 134.70

12 Single jersey cotton 0.53 112.40

Table 8. Frictional force(F) and friction coefficient(FC)
Sample No. 1 2 3 4 5 6
F (gf) 49.4 50.4 354 354 54.4 554
FC 0.394 0.404 0.282 0.282 0.434 0.442
Sample No. 7 8 9 10 11 12

F (gh) 354 374 374 404 36.4 36.4
FC | 0.282 0.298 0.298 0.332 0.29 0.29

Table 9. Sliding and bending properties of fabric sample

Table 10. The crimp ratio, residual crimp ratio and elastic

Sample . recovery rate of soybean fiber

No. | ' () | C(em) |B (mgf-cm) | G (kgticm) Crimp ratio (%) 165 | GB/T14338-1993

1 2.95 1.437 35.70 14.38 Residual crimp ratio (%) | 0.88 | GB/T14338-1993
2 3.35 1.631 61.26 13.40 Elastic recovery rate (%) | 55.4 | GB/T14338-1993
3 372 1.812 64.25 13.00
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I: fabric’s sliding length, C: fabric’s bending length,
B: fabric’s bending stiffness, G: elastic modulus of
bending resistance.
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Table 11. Thermal resistance, heat transfer coefficient,
heat insulation of soybean fiber

Table 12. The shrinkage rate of soybean fiber in boiling
water and dry heat air

Thermal Heat transfer . .
Fabric resistance coefficient | Heat mosulatlon
(clo) (W/m2.K) (%)

Soybean

fiber 0.2494 26.08 28.5
Acryl 0.1985 33.33 24.02
Cotton 0.2639 25.98 29.71
Wool 0.3341 19.3 36.26
Naoo,

APPIE 4 3953 19.82 36.03
woven
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Table 14. The drape coefficient of knitted fabric specimens

Knitted fabric Soybean fiber | Cotton Sikk
Drape coefficient
%) 7 16 10
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Table 13. Chemical properties of soybean fiber, wool, silk and cotton

Fiber property Wool

Soybean fiber

Silk Cotton

Resistant to

Resist to acid
esistance to aci thin acid(good)

Resistant to
thin-acid (good)

Resistant to thin-acid,
not resistant to hot
thin-acid (relatively good)

Resistant to
thin acid(good)

Resistant to thin-
Alkali(soda),
not resistant to
caustic soda

Resistance to alkali

Resistant to thin-
alkali (soda),
not resistant to
caustic soda

Resistant to
thin-alkali (soda),
not resistant to
caustic soda.

Resistant to
caustic soda.

Resistance to
moth /fungus

Resistant to fungus,
not resistant to moth

Resistant to
Mothand fungus

Resistant to fungus,
not resistant to moth

Resistant to moth,
not resistant to fungus
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Table 15. Comparison with other fibers

Property Soybean fiber Cotton Viscose Silk Wool
Breaking strength Dry 3.8-4.0 1.9-3.1 1.5-2.0 2.6-3.5 0.9-1.6
(cN/dtex) Wet 2.5-3.0 2.2-3.1 0.7-1.1 1.9-2.5 0.7-1.3
Dry breaking extension (%) 18-21 7-10 18-24 14-25 25-35
Initial modulus (kg/mm?) 700-1300 850-1200 850-1150 650-1250
Loop strength (%) 75-85 30-65 60-80
Knot strength (%) 85 92-100 45-60 80-85
Moisture regain (%) 8.6 . 13.0 11.0 14-16
Density (g/cm3) 1.29 1.50-1.54 1.46-1.52 1.34-1.38 1.33
Heat endurance Bad Excellent Good Good Good
Alkali resistance At general level | Excellent Excellent Good Bad
Acid resistance Excellent Bad Excellent Excellent
Ultraoviolate resistance Good gen[értalthlivel Bad Bad Bad
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BF7658 amylase: 2-6 g/L.

Glauber’s salt: 2-3 g/L

Penetrating agents: 1 g/LL

Temperature 55-60 C

Heat-preserving time: 60 minutes
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Figure 2. Scouring and bleaching process for soybean
fiber.
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Table 16. FN type mid-temperature dyes(Ciba Specialty
Chemicals Inc.)

Dosage of
dye (%) | <
Glauber's salt
(g/L)
Sodium
carbonate (g/L)
Leveler
agent g/L
Dyeing temperature : 55-60 C.

1-3 3-5 5-7 >7

10-25 | 25-50 | 50-70 | 75-90 |90-110

2 2-5 5-8 8-11 | 11-14

0.3-1

Table 17. LS high temperatwre type dyes(Ciba Specialty
Chemicals Inc.)

i
ng:%‘;;’ <l |13 35| 57 | 7
’s salt
Glau(bge/rLi 21 1025 | 15-30 | 30-45 | 45-60 | 60-75
:
Carb?,?,ai;"‘gg,u 2 37 | 7-10| 1013 | 13-16
Leveler agent
(g/L) 0.3-1

Dyeing temperature : 80-85 C.
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Table 18. Dyeing property of soybean knitted fabric with different kinds of dyes

Type of dyes Color Name of dyes Levelness | Penetration property
Golden-yellow Yellow RW 5 Good
. Bright-red
. Bright-red F-3GL+ Pink BS 5 Good
Weak-acid dyes Cyan-blue Cyan-blue 5GM 4 Relatively good
Yellow RW +
Green Cyan-blue SGM 4 Good
Mocha Brown RL 2 Relatively bad
Neutral dyes Slate-grey Black BL 3 Relatively good
Pale purplish-red Purplish-red GRL 3 Relatively bad
Beige Yellow RW+Brown RL 2 Relatively bad
. Pale-yellow Cibacron Yellow LS-R 4 Relatively good
Weak-acid dyes + Azure-blue Cibacron Blue LS-3R 3-4 Relatively good
Neut‘ral Dye Navy-blue Cibacron Navy-blue FN-B 4-5 Relatively good
Reactive dyes Pale-red Lanasol Red 5B 5 Good
Cobalt-blue Megafix Cobalt Blue B-RV 4-5 Relatively good
substantive dyes Black Black 2V25 5 Good

Notes: the level is evaluated with five-grade standards: grade 5 is the best and grade 1 is the worst.
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