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E8: E dFolA= poly(butylene succinate) (PBS) tY] #HdH 72 10 wi%F-E 40 wt%7kA] @Elste] HA=a/
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Abstract: Waste silk/waste wool/PBS hybrid biocomposites with various waste fiber contents from 10 to 40 wt%, against
to poly(butylene succinate) (PBS), were processed by extrusion and injection molding technique. The waste fiber con-
sisted of 40% waste silk and 60% waste wool by weight. Neat PBS samples were prepared under the corresponding pro-
cessing condition for comparison. Not only the thermal properties such as thermal stability, thermal expansion, heat
deflection temperature, dynamic mechanical thermal properties of the biocomposites, but also the mechanical properties
such as tensile and flexural properties strongly depended on the waste fiber content. The thermal and mechanical prop-
erties of the biocomposite were considerably increased due to a reinforcing effect of the waste fiber, which consisted of
animal-based natural fibers, silk and wool, and the property improvement was obtained with 30 wt% waste fiber. This

study suggests that industrial waste fiber has some potential for applying to a biocomposite material.

Keywords: hybrid biocomposites, silk, wool, waste fiber, poly(butylene succinate), thermal properties, mechanical prop-
erties, processing.

M B
MR7IN FRE ARSL] S719} oluskas WY 5
Ve BRRAR Q3] Ak ARIANM A7 bsek 23

73 mol e ZTpAEel gk Hilo] A oA AL ot o
FEA 9] npo] @ ZEFAE 0 2= ZE|EEAK(poly(lactic acid),

PLA), Z2]5-€#l5AH 0] E(poly(butylene succinate), PBS)

"To whom correspondence should be addressed.
E-mail: dcho@kumoh.ac.kr
©2017 The Polymer Society of Korea. All rights reserved.

719

[
d}

. PLA®] 7414 54L& PBSHET} &0, 57
HE 257t Hrhe @xdo] i) PBSE A
7] ol 2rol= upol e ZulE Ao,

ol EFA I AETH o] BT 8o
3L PBSE PLAETE fredste] 71714 B4 4
o & AR kol ATt ke
o+ wEba PBSO] 71AIA 543 3
PdE 4 b - 2 FAA Zlolt) o]
AR BAFste] 71415, 84 2
o 318 54 fASA, 4

]
o

e =

B

[e}
ar

[e}
&

L oro

o
nt

> ol

o

O:
oo >t Ho ¥O WO M

f
iy
o Jn to
o N,
i
o K

o

=

{TIAAN
el

o 4

Ol
s}
n

)
Y off

to



720 ST

A

L

AT BT B AT FAS o] FrhoN E bk
A =slel A1 2NN AR TR B
K o

ofr

[o

%

=
PBSS} -2 ALl AwAE THAA B SHE He
= A7AHE Had v ok
Aal g Al SIS, 7HA, 8R4, AR, =4
T o8 SHE et FF AP A nfo] B9
A & (biocomposite) FENZ A ZE| 1, A= Y} 314 nlo]
LEZAFoE 2 59 Urh(kenaf), Fkute), o H(flax)
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Figure 1. Internal structure of wormsilk fiber.
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Figure 2. Chemical structure of poly(butylene succinate).
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Figure 3. TGA(A) and DTG(B) curves for waste silk/waste wool/
PBS hybrid biocomposites with various waste fiber contents.
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Figure 4. TMA curves for waste silk/waste wool/PBS hybrid bio-
composites with various waste fiber contents.

Table 1. CTE Values in Different Temperature Regions for
Waste Silk/Waste Wool/PBS Hybrid Biocomposites with
Various Waste Fiber Contents

Waste fiber content in 40~60 °C 60~80 °C
biocomposites (10*/°C) (10*/°C)

0 wt% 1.94 2.25

10 wt% 1.76 1.89

20 wt% 1.60 1.79

30 wt% 1.43 1.58

40 wt% 1.28 1.10
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Figure 5. HDT values measured for waste silk/waste wool/PBS
hybrid biocomposites with various waste fiber contents.
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Figure 6. Variations of the storage modulus for waste silk/waste
wool/PBS hybrid biocomposites with various waste fiber contents.
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AE 7S A3 Zo|th. Neat PBSE -30 °CollA A4 €bA
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AE 2 7AA BRI wig- aFAYS & 5 Sl

Figure 7 neat PBS$} Hlo] @ 53|50 &%0 e tan
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Table 2. Storage Moduli at -30 °C and 25°C of Waste Silk/
Waste Wool/PBS Hybrid Biocomposites with Various Waste
Fiber Contents

Waste fiber content in at -30 °C at 25°C
biocomposites (MPa) (MPa)
0 wt% 1714 418
10 wt% 2017 680
20 wt% 2308 824
30 wt% 2453 1025
40 wt% 2800 1592
0.14
a: 0 wt%
G b: 10 wt%
@ \/’ \ ¢ 20 W%
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Figure 7. Tan J variations for waste silk/waste wool/PBS hybrid
biocomposites with various waste fiber contents.
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Figure 8. A comparison of tensile modulus (A); strength (B) of
waste silk/waste wool/PBS hybrid biocomposites with various
waste fiber contents.
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Figure 9. A comparison of flexural modulus (A); strength (B) of
waste silk/waste wool/PBS hybrid biocomposites with various
waste fiber contents.
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(a) 0 wt%; (b) 10 wt%; (c) 20 Wt%; (d) 30 Wt%; () 40 wt%.
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