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Use and advantage of Red algae fiber as reinforcement of

Biocomposite?)

Min Woo Lee’, Yung Bum Seo’’, Seong Ok Han"
ABSTRACT

Biocomposite was organized with biodegradable polymer and natural fiber that has
potential to be used as replacement for glass fiber reinforced polymer composite
with the Dbenefits of low cost, low density, acceptable specific strength,
biodegradability, etc. Until now, non-wood fibers have been used as reinforcements
of biocomposite which are all plant-based fibers. The present study focused on
investigating the fabrication and characterization of biocomposite reinforced with red
algae fiber. The bleached red algae fiber(BRAF) showed very similar crystallinity to
the cellulose. It has high stability against thermal degradation (maximum thermal
decomposition temperature of 359.3TC) and thermal 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 thermomechanical stability of PBS matrix are markedly improved with
reinforcing the BRAF. These results support that the red algae fiber can be used
as an excellent reinforcement of biocomposites as “green—composite” or
"eco—composite”.
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Hd71sd 742 4 AEHAE Z8 QA Poly [butylene succinate]e] tiuF AFE
BAAZ AR AE5a WS A5S MEstgon, o AEL 200734 &4 oA

ANEe Adel A 88 Aot
2 AP e wolodgAne AAMH WFALA FE o|FAYE $AHE
HEAEG AGE, UG SAER BGE Bz A, A 1EH Fo)

=
AzE 9@ Bxe] YueA ATE BUs WAL A= bR F FFA B
ERULE o g3 Mo LBFAEE AZste] 1 AF - JAY B4S M- B4
%}
AA .

Fig. 1. Practical using of bio—composite reinforced with natural fibers.( Housing of mobile phone
and interior materials of automobiles. )

2. Alg 2 vy

2.1 XA =
AEH Y EA sfE- AR AFR-E Poly(butylene succinate) (PBS)T (5%)°] e 8} 8}
A A ZF Enpol G-4500 AEE AHE3do. Y PBSY &8 EEAF(melt
flow index)®} 88§25+ 27t 29g/min, 115Co| ], B A]ete] FA4Med-S 8 7HA
Nz B3 3 80T dz7|A 247 Et Axste A - B3 F ALESA.
BFAZ AHEE SZ2FE AFEN FR7MAEEA ()7 S ATl
2 B ¥ 32 8 g (Bleached red algae fiber, BRAF)
AM, Ax7|2 FES AAL F JHHE HAR 1A 5—5‘41, a1 33 7] (Ultra
centrifugal mill, Germany)® 2z} 3 % B Fslo & - 1 & ALY, 2
HA opfd B ARt RAF (Red algae fiber) 2 &7
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FZFYEY ARRE HE - BH37] f8 AgE AEEZ 2 £EE Aldrich AR
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length(mm) | width(/m)
softwood fiber 3~4 30~50
hardwood fiber 1~2 15~30
red algae fiber 0.5~1 2~4
Table. 1

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.

312 F2FAFY 284 4

% 394 B vpe) Zo] X-A FAs T SRFATY 2082 1549 2258
N A% 32F HPth o]+ crystalline cellulose powdere] 2033 U X]3l™, o]
o wtel FxFAFA AHAHL cellulosedt W$ FAFES & = UATH

a) Bleached red algae fiber

154 a) b} Crystalline cellalose powder Fig. 3. XRD pattern bleached red algae

fiber, and crystalline cellulose powder.

intensity

10 30 50

Ay, EXFA 571 cellulose
B} =& 25 93 s AL vt EQ FX2FAF7E celluloseE 7402
sl A R 8| EA AfEY 4307 ¢St A3E EAFAN
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a) Red algae raw
by Rleached red algae fiber
¢} Crystalline cellulose powder

¢) 383.81C

 356.66C
\ - 356.66C

~

Fig. 4. DTG thermograms showing the

Deriv. Weight(%o/ 'C )

thermal stability of red algae raw

L materials, bleached red algae fiber,

0 160 2000 300 400 500 and crystalline cellulose powder.
Temperature( C)

321 ExFAH 27 2 514 54 34
E 2t oe) MEAYRS BYS I wgste] Axd BRARYG FRRES B
% 2] AYHYEe wol vt Jed golth WE 20 v H4E B
S BgARY AFBYE] F4 RS AP, B8 -10CAA FTRFAF 2B
BRARI} 7 g AZSHEL UEHATh ol 543 #4(2AR) daF &
gARe RN FRRAR7E AN AAMFET BaHogE AAS DA e
Aot
-100T 0T 25T 100T
PBS 4.28 1.05 0.86 0.49
HQ/PBS 4.85 2.73 2.51 1.91

Table. 2. Comparison of the storage modulus of

Kenaf/PBS || 6.46 408 3.77 3.06 PBS and various natural fiber reinforced

HWP/PBS 6.26 3.18 2.77 2.02 biocomposites at a different temperature.
RAF/PBS 6.20 2.75 2.41 1.60
BRAF/PBS 7.27 3.38 2.94 2.00

* storage modulus(Gpa)

323 ZFA B} Baage debdA BA

2% 5olM AWEWE dubmon Bt
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2R FAYYE A5 dPYol FHATE Folvh 53 T2 AH
FARY A4S, PBS vlEgse T ARE dal o 50% da
FRFNH B BHARY o] gL SHo d¥oz dAS astE A -

o EHozA uj§ ZAHFoR Hrld F 9

277

¥

§.

240

195 Fig. 5. The thermal expansion coefficient
1X2

(bottom) showing the thermomechanical

CTE(zv/m- C)

w00 | behavior of PBS and various natural

fiber reinforced biocomposites.

PBS ofiginal HQPBS  Kenal/PBS HWPPBS RAFPES BRAF/PBS.

323 FEFAF B B¥AR AUSE B4
2¥ 62 FXRAF B4 EdAsed dode #2F otk nE nig 2ol Ex2
FARE 94T HHES /AW Ed29] PBSFAG 09 adHd AFE oF

Fig. 6. Scanning electron micrographs
showing the fractured surfaces
of BRAF/PBS bioccomposite
reinforced with the bleached
red algae fibers. (X 500),(X15,000)
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Ao A A e wHol Eojuzm v AT, FEFAA AFE Hotlo o
Ao AT 4 dthe AL ul$ 714 do] ofd F {ivh H|E ZEFET
oluyg}, nprjrb 7HA FEE A EAYS BPsty o]l o] &¥duH O FFade A=
e Aolth
AP ME TZFATYS AEANAE nER EHAE AFEEY] I3 A<

o] BFAEE AZsIY 1 4 - B A4AS FA 2 248 H FEFHTE
AREA L Foll v v e H52A9d 43S 7tdoen, 7 dd £33 st
3 Z2H5A% AAARL cellulosedt v+ FAMEE, &3 @ FIA 25T celluloseR v =

FAR 27 B3RS -100CAAY AT & 718 v EALF £
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