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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 ncorporation of BF, the tensile properties decreased but the viscoelastic

and  thermal

properties revealed positive effect through interaction between the polymer and nawural filler,
Also, the vulnerability of interfacial adhesion between hydrophobic PBS and hydrophilic BF
appeared to adversely affect the properties of bio-compaosites.

Keywords: bio-composite, properties, polybutylene succinate. bambaoo flour
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Table 1. Properties of polybutylene succinate (PBS)

Ty (°C) T (°C)

Specific gravity

MFI (2710 min) Elongarion (%)

PBES Hia 1131

126

20 150

* T glass trnsition temperature, Ty medting temperature

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

sites (unit: wt%)

Contral Type | Type 1l Type Ml Type IV
P 100 a0 =) 70 60
Br 0 10 20 30 40

ZRrt w8 uug R dysia diviys
2gh2) 4 -5 A5 81g-o) shgtn], 23 dof vfg- m
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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-
ysSiS Specimen.
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Fig. 3. Tensile strength of bio-composites by
content and particle size of BF.
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(a) By particle size of BF at 60/40 ratio of
PBS/BF

(b) By content of BF
Fig. 5. Strain-stress curves of PBS/BF bio-
composites by particle size (a) and
content (b) of BF.
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Fig. 6. Storage modulus (a). loss modulus (b), and tan & (c) of bic-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

T, (°C) T 06 T CC)  AM (/) aby, 0/g) X (%)
PES (100/0) Fid 1001 1131 565 764 693

BF 40 mesh (60/40) 288 970 1139 410 2 |82
BEF 60~ 190 mesh (60/40) 289 950 1145 a7 688 624
BF 200 nxsh (60/40) 302 904 137 33 650 589

“Ty: ghass ransition temperiture, T avstalline lemperiure,

Tt mlting tempermrure, A experimental meliing enthalpy,

AH: melting enthalpy, X erystallinity.

siAgiol s ¥ ohu)el 21" itk el vjanE] se
A Wxtste] £ o] E-2 o]zt 2 43 o] FofH
2] w4l ’)!ix spaslelel, apba] Bre] Ql# =2
710l upi A §hAA-E ghe 2 e Qs 4
# AN E FAME RS vhefuigdcl

41 §H4 & (loss modulus. E)el 44, -40°C~
0°C 2+2| peak?} BFe] #7iol| weh 2 wWio
it opgt o) K= A2 4y 4= Qlsle), vk e
oA AR A el k-l ubet
o] zg-wjizull, ¥ o] ARG iltaA} Absol
A} Azrel abi} zr P AL o] 2|7t
¥1°5°II ol&)l upol M gAl2] TAdEel frieg e
2 011} HAHCheung et al., 2008).

2ol whE pan & A= Fig, 6ol]4] 3908

'~21 o] ol 3= MY b R(EN I &4 b HET)E
o| &sbo] cl&a 2o Hog iy &

tan & = B"/E’

aEz el BFR7E 2A7bE A
peak ol #al A sl 2le] #21E Rt o=
A2 Bro el#l izl PBS AlFe] fs0)
A5 A gt 2l o] ghdo| ZUhE|H o, o]
2 9l8fl peak 501 ¥ sharpnessel 7 4%/4el vhet
W o Algslch @, frelde) g oo e]
FAY peak 52 5 Fviol up} upe| L. 834
o] &4 vhfo] Z7hgh whyl 44 A& FA4E
7] uf &-of] Yojuiall Hrh, whep dtap 7b Ape] o}
Aol o] upo| 283l el 7] H|A JHe) Az

BRel AR Bel o= A AuY 4 ot

Mg, GellA{A g

- 316

(Bleach et al.. 2002: Pothan et al.. 2003). “tejut
BI' ek 3 4z 2] F7Rs BF §1ak Alole vb

= QdaHE el §3 AdE A THeAol
9.1 l sl o]ef gt alirre wjalg 4 gic) 2lE
o] v}z ol A% Ut ulte] ha W o]g e
Z7k9k tan 69 ZebulAel yhEle] o)of uldg)h v
ke 2K Fay et al.. 1991).

3.3. €3 Y2

PES2] gl g (melting enthalpy, AH.)2 2}
110.3 J/g (Zhao et al.. 2005)¢]7], vjo) 2. 4 3}a) 2]
AP (erystallinity. Xe %037 vh&el 2 o R e
Zlej i),

Xe (%)= AHp / AHw™ % 100

o 2jof| A} AHAiz Al ulo] Qb FhAel &Y,
AHn"i= PBSOl §3YE veplty, & A7o4 4|
AFAALFADSO)E $8l doj FE A
Table 33} Fig. 79} 2}, PBSe] T oF -34.4°Co]
o, A8 vpe| &g o) Tz Z-4le] Hajel
)} -28.8°C, -28.9°C, -30.2°C=. PB8el vl 2 4
~6°C Erhstsiont FHale] Qlap 7)ol ukE A
o]i= wolz| gtrh, E£§ Tn2 SF oF 1IFCR &
Watz) gl W 819 (AHL) > BF7F 3 7hs A
o} 10 J/gol %90k, o= BFE A4 viol2
okl 7} PRSE 2l gt 2o vlate] PBSS 4] M
#o] #7] wfie] o] 8 SFoh=ul Hey D kol

vk AEg Ao Rolw, gFE R ARE Al PBS

.= 12



WL sete] ghid W gfa} Avle] WE el LXshge] R YY)

Haat Flow (mw)

*% %0 100 110 120 130 150
Temperature ("c)
(a) DSC curve

20
— - PBS/BF (60/40)
-10 - / ——
4
V4
PES 110
40 T T T
40 60-140 200
Particle size (mesh)

(b) Variation of Ty

Fig. 7. DSC curves (a) and vanation of T, (b) of bio-compaosites at 60/40 ratio of PBS/BF by

particle size of BF.
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