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Preparation of S-keratose/PVA Nonwoven Webs by Electrospinning
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(Received December 3, 2004/Accepted February 4, 2005)

Abstract— Soluble keratose(S-keratose) could be obtained by oxidizing the wool keratin with performic acid.
S-keratose/PVA solutions were made by dissolving them in the formic acid and S-keratose/PVA web of
sub-micron size was made by electro-spinning technique. SEM, elemental analysis, FT-IR, X-ray diffractometry,
and TGA were used to characterize the properties of S-keratose/PVA solutions and fibers. As the S-keratose
content in S-keratose/PVA solution increased, viscosity of solution decreased while electrical conductivity has
increased. The fiber diameter has decreased with increasing the S-keratose content. S-keratose/PVA ratio in fibers
were similar to the ratio in the solutions. The crystalline structures of S-keratose and PVA existed separately in
the electrospun webs. Thermal stability of the web increased with the PVA content increasing.
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Fig. 1. Schematic diagram of electrospinning process.
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Fig. 2. Viscosity and electric conductivity of
S-keratose/PVA blend solutions dissol
ved in formic acid ; (@, viscosity W
electric conductivity).

<} PVA2] FA] ¥]£-5 100/0 - 0/100(w/w) 2. 2]}
v goff 5208 Ak Mgk}

Figure 2 = S18-x} 2AI0] & & 570} &-H
o] Arel AVAETE viehd Zloga], Sofe]
HET PVAS] ghefo] ’“7]’7%—[*% 18 - 7402 cPs7}

A ¥kt ]E% f‘f& S S-keratosee] PVAZ-
e BAgE pa }% A, A=r} 271
L za A7Abel] Mg JEE de = AUk
whde] A7|AETE PVA2] ko] Zrlalpn
163mS/mel| 4] 77mS/m 7} ZHAsksic).

o

A

32 Fejsty 54

el

Figure 32 F¥=} % 15, 20 wt% ] S-keratose
TR} G golgh pEaAl T 8, 10, 12 w%e)
PVA S 9 018 7 Maksle] FAPRAH

7 s -q_} ARRlo]). S-keratose®] 79~ 15
wt%, 20 wt% 25 A HAL o] FoiA|A] ¢ ¢
Zke} vler) A= 9o}, o] Skeratose THE-OF
£ A U 2] gEelth PVAS] 458 -2
wh el A4 % wlEgle] Aol BN 452
a1 4 3l

S-keratose -2 PVA o] u]a] Aldfzlo s He
s ) e, bl 43E AEg
7] 98 S-keratoses} PVAE Eatslgict.

Figure 4+ S-keratose ¢} PVA &] Egt&oo] Fr
£ 10 wt%, 12 wt% = 3243} E8m] 82 8020,
50/50, 20/80(w/w) & o] A7EAFste] Alxgh -
9] FAPHARY ARloleh. E3-4909]
7F 10 wt%el| 4= 518 80209 7ol = M=
7} wko] WkA Slodct. 12 wt%e] 7-§-oll= 10 wt%e)]

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 1(2005. 2) / 47



8 g -

Towtd%

Fig. 3. SEM photographs of electrospun S-kera tose
and PVA: (a) S-keratose, (b) PVA.
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Fig. 4. SEM photographs of fiber mats electrospun
from S-keratose/PVA blend: (a) 10wt%, (b)
12wt%.
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Fig. 5. SEM photographs of fiber mats electrospun

S-keratose/PVA blend : (a) 15wt%, (b)
18wt%.

Table 1. Spinnability of S-keratose/PVA blend solutions
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(wiw)

10 wt% X A O O O
12 wt% X A O O O
15 wt% X A O x X
18 wt% X @) x x X
O Fiber A Bead and fiber x No spinning
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Fig. 7. IR spectrum of S-keratose film, electrospun
fiber mats of PVA and S-keratose/PVA
blends.

(a) : S-keratose film

(b) : S-keratose/PVA(80/20,w{w)

(©) : S-keratose/PVA(50/50,w/w)

(d) : S-keratose/PVA(20/80,w{w)

(e) : PVA web.

Table 2. Nitrogen contents of eletrospun fiber mats
of S-keratose/PVA blends
Nitrogen  Ratio by measured
(%) N%
S-keratose film 13.8
PVA web 0.0
S-keratose/PV A(w/w) "
80,20 9.8 71/29
S-keratose/PV A(w/w)
50/50 5.9 42/58
S-keratose/PV A(w/w)
2.3
20/80 16/84
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Fig. 8. XRD patterns of S-keratose film, electro
spun fiber mats of PVA and S-kera
tose/PVA blends.

(@) : S-keratose film

(b) : S-keratose/PVA(80/20,w/w)
(¢) : S-keratose/PVA(50/50,w/w)
(d) : S-keratose/PVA(20/80,w/w)
(e) : PVA web.
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Fig. 9. TGA curves of S-keratose film, electrospun
fiber mats of PVA and S-keratose/PVA

blends.
— : PVA web
woon - S-keratose/PVA(20/80,w/w)
..... : S-keratose/PVA(50/50,w/w)
=== : S-keratose/PVA(80/20,w/w)
== : S-keratose film.
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