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Abstract: In this work, pellets consisting of cellulose-based natural fiber bamboo and poly(lactic acid) (PLA)
was prepared by extrusion process and then bamboo fiber/PLA biocomposites with various fiber contents were
produced by injection molding process. The water treatment effect of bamboo fibers on the flexural, tensile,
and impact properties and heat deflection temperature of the biocomposites were investigated. The thermal sta-
bility of bamboo and the flexural properties, tensile modulus, and impact strength depended on the presence
and absence of water treatment as well as on the fiber content, whereas the heat deflection temperature are
influenced mainly by water treatment. The increase of the mechanical and impact properties of biocomposites
is ascribed to the improvement of the interfacial adhesion between the bamboo fibers and the PLA matrix by
the water treatment. The result suggests that the pre-treatment of natural fibers by using water, which is envi-

ronment-friendly and labor-friendly, may contribute to enhancing the performance of biocomposites.

Keywords: bamboo fiber, PLA, biocomposite, water treatment, processing, properties
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Figure 1. Water treatment of bamboo fibers using a shaking
bath at 70°C for 60 min and optical microscopic images :
(A) untreated, (B) water-treated (x100).
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Figure 2. Extrusion processing for producing bamboo fi-
ber/PLA pellets using a twin-screw extruder and three
kneading block configurations.
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Figure 3. SEM micrographs of the fracture surfaces of (A)
neat PLA and (B~D) bamboo fiber/PLA biocomposites with
different bamboo fiber contents : (B) 30 wt%, (C) 40 wt%,
and (D) 50 wt%.

g 20°ColRlth. Hlol L EFA g9 dW A& S(heat
deflection temperature: HDT)= ASTM D648l <|A3s}k
o WP LTS24 7|(Tinius Olsen, Model 603)E A&
st S 7 AlES AEE Y batholl A
AL Ao A7]d wgt dtes IR v oY
257t Asgel et Al figo] dojd o, A
of oJAst Ao A ZAole wWyPo] Uoju}

2EE %Xﬁ‘}‘}iﬂ‘r AHEE 3HE2 0455 MPa, &
3 2°C, HIAZYE 0254 mm, 7] 2
A /\]Zl'(soakmg time)< 5 min®| Ut A|HI7|= 2
°] 127 mm, Y¥l 127 mm, F7 32 mme|th. Z
A & 3 NS SASY FHFHoERE EW
=5 F3IATh

Hlo] @ ERtA 5 o] FAZ =+ ASTM D256° o7
3t pendulum FERS] olo]ZE(Izod) EFY FAAEY
7](Tinius Olsen, Model 892)% A}&3te] AhoA =
Akt SAAE 2A ASTM D256l 2] A3t Al
Hell 2.4 mm Zo]o] V' :=XE X7 E|(notch cutter)
E o]&3to WFEATE AlHe Z7]= Zo] 63.5 mm,
UHl 102 mm, 2832 FA 3.2 mme| At Zt Hio] e
EdAET 1039 AP =ZRE FAYGEY Hi
#I o AE AU

ol S BEAAEE 743t JE PLA WEH29}
A Abele] AW FElE BE3] a8l FAE
A& v] 7 (Scanning  Electron Microscope : SEM, JEOL,
ISM 6380)= At&stdth Zb mio|l e B{AEE T4
A2 Fas s gdd FFe) AH o] 83kd
o Al ZH AEAS FA3r] st = EE
(sputtering) WHES ARE3te] WFHPHSRE 120 s T3
AT Ao M 10 kVE AR o

9 Aol vAE A AR e 9 99
120 2.0
Untreated bamboo
——— Water-treated bamboo
15 —
e
= X
2 z
= (=]
_-S’ - 1.0 ‘D
] s
= E
]
05 O

0.0

100 200 300 400 500

Temperature (C)

Figure 4. TGA and DTG curves of untreated and water-
treated bamboo fibers.
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Figure 5. Flexural modulus and strength of bamboo fi-
ber/PLA biocomposites with untreated and water-treated
bamboo fibers.
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Figure 6. Tensile modulus and strength of bamboo fi-
ber/PLA biocomposites with untreated and water-treated
bamboo fibers.
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Figure 9. Fractures surfaces of bamboo fiber/PLA Dbio-
composites: untreated (A) x400, (B) x1000; water-treated
(C) x400, (D) x1000.
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