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Abstract— Chitosan fiber was prepared by wet spinning with various draw ratio. Chitosan fiber was

coated with S-carboxymethyl keratein(SCMK) by extruding chitosan solution into 1 M NaOH solution

containing 1% SCMK. Among three chitosan used in this study(chitosans of 5 cps, 50 cps, 100 cps),

50 cps chitosan gave the best tenacity and optimum concentration was 5%. SCMK coating increased

the tenacity of chitosan fiber. Regardless of SCMK coating, tenacity and elongation of both chitosan fibers

were increased with the increase of draw ratio. Chitosan fiber showed antimicrobial activity against Staphy-

loccus aureus showing 66~72% of bacteria reduction rates. On the other hand, chitosan fiber coated

with SCMK didn’t show any antimicrobial activity.
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Table 1. Spinning conditions of chitosan
fiber and chitosan fiber coated with
SCMK

Concentration of

. 4~85

chitosan dope( %)
Nozzle diameter{mm) 0.2
o

pinning O 25
temperature(C)
Bath length(m) 15
Take-up speed(m/min) 5~40

—1M NaOH

—1% SCMK solution
dissolved in 1M NaOH

—1% wool solution
dissolved in 1M NaOH

Coagulant bath

Take-up rofler

! 1.5m
—
Fig. 1 Schematic diagram of wet spinning ap-
paratus.
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(AGS-500D, Shimadzu Inc.) & o]#&3td crosshead
speed 10 mm/min®2 3t} SRSE
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Fig. 2 IR spectra of chitosan series
(a) Scps, 90DAC
(b) 50cps, 87DAC
(¢) 100cps, 85DAC
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Fig. 3 Titration curve of a hydrochloric acid
solution of chitosan with aqueous so-

dium hydroxide.
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Fig. 4 Infrared spectra of(a)wool and (b)S-
carboxymethyl keratein.
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Fig. 5 Relationship between viscosity and co-
ncentration of chitosan series.(DAC
85~90%)
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Fig. 6 IR spectra of chitosan fiber(a) and
chitosan fiber coated with SCMK(b).
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.
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& 100 cps chitosan J| \
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i
{

Tenacity (g/d)

Draw ratio
Fig. 7 Relationship between draw ratio and
tenacity of chitosan fiber.
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Fig. 8 Relationship between draw ratio and
elongation of chitosan fiber.
Fig. 95 SCMKE zZ"3 71EL HF& IM
NaOH &2 2 Al SCMKE AAF %

Aol U9 ddE SEMo g #3% Aotk ¢
72NN NaOH 84 g SCMK &7}
TAHA) #43& Hol SCMK &) 71E4 A&
ol AT 4L e ¢ + Ut Fig 10&
oA AIARe AATH] 4290 TV EL Afol FE L 7))
Bo1d 5ol g SEM ARl o2 A, widle) 739
FESA 2D FEolut AN 429 A A
WA HEdo] 348 g BoF3 gt o]

Orm 182748

(a) Surface

(b) Cross-section

Fig. 9 SEM micrographs of the chitosan fiber
coated with SCMK after removing
SCMK.

(a) draw ratio 1.0

(b) draw ratio 4.2

Fig. 10 SEM micrographs of fracture surface
of chitosan fibers with different draw

ratio.



FIEARS ol 8% 7154 £ Mg 39

Table 2. Tensile properties of chitosan fiber and chitosan fiber coated with SCMK

Chitosan fiber Chitosan fiber coated with SCMK
Draw ratio] Denier Tenacity Elongation Denier Tenacity Elongation

(@ (g/d) (%) (d) (g/d) (%)

1.0 294 0.6 33 302 0.8 31

15 234 0.7 38 237 0.9 3.9

30 115 0.8 39 12.0 1.2 38

3.6 9.8 12 4.6 10.0 1.2 4.7

42 74 15 49 7.9 1.5 4.8

(spinning solution ; 5% concentration of 50 cps chitosan, solvent ; 2% acetic acid solution)

100
O chitosan fiber
®  chitosan fiber coated with SCMK
- 80 |
£
- //’—U\O
[
£ ol
= 60
=
.2
g
G
s 40 |
&
=
)
5
1323
m W
20
0 : 1
0 50 100

chitosan(cps)
Fig. 11 Bacteria reduction rates of chitosan
fiber and chitosan fiber coated with
SCMK(S. aureus).
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