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Studies on the Surface Modification of Fabrics
Treated with Fibroin Solution

Yong-Woo Lee and Kwang-Gill Lee
National Sericulture and Entomology Research Institute, RDA, Suwon 441-100, Korea

ABSTRACT

The silk fibroin solution was prepared and applied to the surface of fabrics for the purpose
of weighting as well as a surface modification. The water-soluble fibroin solution can be
obtained by dissolving the cocoon fibrein in a boiling solution of 50% calcium chloride for 60
minutes. For the fixation of a water soluble fibroin onto the fabric surface, the various
methods were investigated. The fixation can be achieved on a silk fabric by the aftertreatment
with ethanol, stannous choride and methacrylamide. On the other hand, the epichlorhydrin
compound is the most promising fixation agent for a cotton fabric. As a result of the
examination of property changes, the softness and crease recovery were lessened for a silk
crepe fabric by treating with 1~2% fibroin solution, while those properties were improved for

a silk knit fabric.
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Fig. 1. Dissolution curves of a silk fibroin treated with
different concentrations of CaCl..
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Table 1. Physical properties of silk fabric treated by different concentrations of fibroin Solution

Conc. of Treating Add-on Thickness Flexility Crease recovery
fibroin methods (%) (107 mm) (cm) (%)
Pad 1 0.76 24.7 79 73.2
pad II 0.83 25.6 74 721
0.5% Pressure [ 0.92 24.7 7.7 78.5
Pressure 11 0.90 24.6 7.8 77.4
Pressure 111 1.70 249 7.5 75.7
Pressure IV 2.16 25.2 7.4 71.7
Pad 1 1.07 24.9 7.6 68.3
pad 1I 1.18 25.7 7.3 62.6
1.0% Pressure | 0.94 24.6 7.7 66.9
Pressure 11 1.03 24.9 7.5 66.7
Pressure III 1.83 25.1 7.2 63.7
Pressure 1V 2.21 254 7.1 64.8
Pad 1 1.67 26.6 7.5 65.2
pad 1II 1.79 27.4 7.3 62.2
2.0% Pressure 1 1.45 25.4 7.0 63.9
. ‘0
Pressure 11 1.46 25.5 6.9 58.3
Pressure TII 1.89 26.1 6.7 552
Pressure IV 2.35 26.3 6.6 54.4
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Table 2. Comparison on physical properties between Pad and Pressure method

Fabrics Treatimg Add-on Thickness Shrinkage(%) Flexility Crease
methods (%) (107 mm) warp weft (Cm) recovery(%)
Silk Untreated - 20.2 - - 7.6 74.4
crepe Pad* 1.79 24.8 - - 7.3 62.2
Pressure** 1.87 26.1 33 2.8 6.7 55.0
Silk Untreated - 42.7 - - 8.7 55.6
knit Pad* 2.13 44.2 - - 8.3 58.3
Pressure** 2.30 48.2 10.0 50 7.8 63.3
Cotton Untreated - 26.3 - - 8.0 44.4
fabric Pad* 1.29 26.7 - - 7.9 47.2
Pressure** 1.31 26.8 2.0 1.3 7.9 48.9
*Padding of 2% fibroin solution at room temp. for 30 mins.
g p
**Pressure treatment of 2% fibroin solution at 120°C for 60 mins.
Table 3. Fixation methods of fibroin solution on to silk fabrics
Fixatives Add-on Thickness Flexility Warm
(%) (10° mm) (cm) washing- off (%)
Ethanol (50 to 100%) -1.3 24.8 7.9 0.07
Stannous chloride (1%) 1.6 249 8.2 0.08
Methacrylamide (20% o.w.f. 11.9 25.7 8.3 0.16
Ty
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Table 4. Fixation methods of epichlorhydrin and glutaraldehyde onto sikk and cofton fabrics

. . : Thickness Flexility Soaping-off
Fabrics Fixatives Add-on (10° mm) (cm) (%)
Untreated(Con.) - 24.8 73 1.23
Stannous chloride(S.C.) 1.60 24.9 7.8 0.63
Silk Epichlorhydrin(E.P.) 0.40 24.8 7.3 0.29
crepe Glutaraldehyde(G.A.) 0.43 24.6 7.9 0.34
Epichlorhydrin(E.P.) & 0.51 24.8 7.9 0.26
glutaraldehyde(G.A.)
Con. - 44.2 8.3 1.13
Silk S.C. 2.39 44.5 8.4 043
knit E.P. 0.31 44.2 8.4 0.22
G.A. 0.20 443 8.6 0.26
EP. & GA. 0.32 44.2 8.6 0.21
Con. - 26.7 7.9 1.10
Cotton S.C. 2.47 26.9 8.0 0.41
fabric E.P. 0.53 26.7 7.8 0.21
G.A. 0.14 26.7 7.9 0.27
EP. & GA. 0.22 26.6 7.9 0.25
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Fig. 2. £ffect of wet cleaning on K/S values of fibroin
fixed on the surface of cotton fabric.

Fig. 3. Silk filaments freated by water soluble fibroin with different fixatives(1,000times by SEM).
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a: fixation of (50 to 100%) ethanol for 30 mins b : fixation of 1% stannic chioride for 60 mins ¢ : fixation of 20% o.w.f.

methacrylamide copolymerization
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