Journal of Korea TAPPI
Vol. 40. No. 1, 2008
Printed in Korea

ZTRENGE BYAZ AFL3 vlo]| Q BEHA 2 9] EA

olgle- - AR’ - AL
(2007 12 19 4= 2008 2 20 2 =H)

Use of Red Algae Fiber as Reinforcement of Biocomposite
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ABSTRACT

Biocomposite was fabricated with biodegradable polymer and natural fiber that has potential to be used
as replacement for glass fiber reinforced polymer composite with the benefits of low cost, low density,
acceptable specific strength, biodegradability, etc. Until now, mostly natural cellulosic fibers on land
have been used as reinforcement for biocomposite. The present study focused on investigating the fab-
rication and the characterization of biocomposite reinforced with red algae fibers from the sea. The
bleached red algae fiber (BRAF) showed very similar crystallinity to the wood cellulose. It has high sta-
bility against thermal degradation (maximum thermal decomposition temperature of 359.3 C) and ther-
mal expansion. Biocomposites reinforced with BRAF have been fabricated by a compression molding
method and their mechanical and thermal properties have been studied. The storage modulus and the ther-
momechanical stability of PBS (polybuthylenesuccinate) matrix are markedly improved by reinforcing
with the BRAF. These results indicate that red algae fiber can be used as an excellent reinforcement of
biocomposites, which are sometimes called as "green-composites" or "eco-composites".

Keywords : red algae fiber, biodegradable polymer, green or eco-composite, thermal properties,
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Fig. 1. Practical using of bio-composite reinforced with natural fibers.(Housing of mobile phone and

interior materials of automobiles.)
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Fig. 2. Optical microscope photograph of the hardwood pulp(left) and the bleached red algae fibers
(right). (x600)

Table 1. Difference of fiber length and width
between the wood fiber and red algae

fiber
length(mm) width(zm)
softwood fiber 3~4 30~50
hardwood fiber 1~2 15~30
red algae fiber 0.5~1 2~4
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Fig. 3. XRD pattern bleached red algae fiber,
and crystalline cellulose powder.
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Fig. 4. DTG thermograms showing the thermal
stability of red algae raw materials,
bleached red algae fiber, and crystalline
cellulose powder.
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Table 2. Comparison of the storage modulus of
PBS and various natural fiber reinforced
biocomposites at a different temperature

-100C 0T 25C 100C
PBS 4.28 1.05 0.86  0.49
Kenaf(2.5cm)/PBS  6.46  4.08 3.77  3.06
Kenaf(lmm)/PBS 546 289 2.64 1.99
HWP/PBS 6.26  3.18 277 2.02
RAF/PBS 6.20 275 241 1.60
BRAF/PBS 727  3.38 2.94 2.00
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Fig. 5. The thermal expansion coefficient (bottom)
showing the thermomechanical behavior
of PBS and various natural fiber reinforced
biocomposites.
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