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ABSTRACT

The representative eco-friendly materials, or bio-composites, were made by incorporating
biodegradable polymer of polybutylene succinate (PBS) as the matrix and bamboo flour (BF) as
the natural filler. In present study, the effects of content and particle size of natural filler on the
bio-composites were carried out around their mechanical, visco-elastic, and thermal properties. By
the incorporation of BF, the tensile properties decreased but the viscoelastic and thermal
properties revealed positive effect through interaction between the polymer and natural filler.
Also, the vulnerability of interfacial adhesion between hydrophobic PBS and hydrophilic BF
appeared to adversely affect the properties of bio-composites.
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Table 1. Properties of polybutylene succinate (PBS)
Ty O T CO Specific gravity MFI (g/10 min) Elongation (%)
PBS 344 1131 126 20 150

* Ty: glass transition temperature, Ty,: melting temperature.

Table 2. Ratio of polybutylene succinate (PBS) to bamboo flour (BF) in manufacturing bio-compo-

sites (unit: wt%)

Control Type I Type O Type I Type IV
PBS 100 90 80 70 60
BF 0 10 20 30 40
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Fig. 1. Dimensions of tensile test specimen
(ASTM D 638-08).
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Fig. 2. Dimensions of dynamic mechanical anal-
ysis specimen.
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Fig. 3. Tensile strength of bio-composites by
content and particle size of BF.
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Fig. 4. Elongation at break of bio-composites
by content and particle size of BF.

WAle] B} F7FE RN AFAET} /e A
2 oAAZAT. ®3 BFY o] S71E45 PBS-
BF wo] @ E-ghaf o] Q177

& Bed o) 2AQl PBSQP A543
ole] vt AWAZ w&
et al., 2006).

Figs. 49} 5= AZ¥ PBS-BF nlo] 2 53¢ <l
FAE AP & ghd Al9] A41& (elongation at
break) @} ¥ 352 (strain-stress)oll gk 1 3Lo]
ok BF7F H71E A 92 PBSY] A4l&2 <F 54.5%
2 BF7F H7he vlo] B8 o] vls) w9 &
T AL A 2zl 25 Fle 4= AT} Figs.
48} 5ol A BFY 4=F A7)0l wE npo] @ 594 9
AALL FEs zols Ho|x &AW Rig 49
PBS : BF = 90 : 10 H] &)l A ghek Ale] dAsl&-o]
40mesh ©]alol A ¢k 5.4%, 200 mesh ©]olA <F
6.2%% 2% S7vE 02 Hol BFS} PBS Alo] 9
HlEAA e 7ol w2 Axz oA T3
Figs. 49} 5ol A BF| dhakol] w2 Ax= Bd
A4 (flexibility)-& AY & PBSel BF7} 10, 20, 30,
40 wt% = H7EEA T =2 Afole] okgk AW
gro] A= o= Fig. 59 ©A& (modulus)«]
FAS o Belat 4 9ot wak ulo] o
3] Wlo] BF §&Fo] Frghel whel w7

AR AL Atz A AFe W AHAFER
olyg}l 712 ari-xkel PBS o4 el BF 4AHE 7F

|
JI

_;N
oX

25 - Qg2
40
30
=
o
=
W 20 £
g s
] o
e PBS/BF(60/40
g
10 R —— PBS(100)
S BF 40 mesh
i BF 60-140 mesh
S e BF 200 mesh
pr
o T T T T T
0 1 2 3 4 5 6
Strain
(a) By particle size of BF at 60/40 ratio of
PBS/BF
40
30 STTsL
w - :’/”L- \
o <
£ /.(','I
§ 20
S PBSIBF
——100/0
104 90/10
80/20
_____ ?‘0}30
..... w‘u
0 T T T
0 1 2 3 4 5 6
Strain

(b) By content of BF
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Fig. 6. Storage modulus (a), loss modulus (b), and tan & (c) of bio-composites at 60/40 ratio

of PBS/BF by particle size of BF.
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Table 3. Thermal properties of bio-composites at 100/0 and 60/40 ratios of PBS/BF through DSC

Tz CO T. CO T CO AHc (J/g)  AHm (J/g) Xe (%)
PBS (100/0) 344 1001 1131 565 764 693
BF 40 mesh (60/40) -288 970 1139 410 642 582
BF 60~140 mesh (60/40) -289 0] 1135 437 688 624
BF 200 mesh (60/40) 302 904 1137 433 650 589

*Ty: glass transition temperature, Te crystalline temperature,

Tm: melting temperature, AH: experimental melting enthalpy,

AHm: melting enthalpy, X crystallinity.
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Fig. 7. DSC curves (a) and variation of Ty (b) of bio-composites at 60/40 ratio of PBS/BF by
particle size of BF.
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