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Abstract

This study examines the preparation and characterization of Kenaf/Starch bio-composites used as filler
and a matrix. Kenaf was cultivated in Chung-ju in Korea, and the Kenaf/Starch bio-composites were
prepared under various conditions of kenaf fiber length (1-5 centimeters); the content of Kenaf fiber was
10%, 20%, 30%, and 40%, and the number of composite layers (one-four). Depending on the formation
conditions of Kenaf/Starch composites, the physical properties such as tensile strength, elongation, and the
young modulus of the Kenaf/Starch composites were measured. In addition, we measured the SEM cross-
section images in order to investigate the interfacial adhesion properties of fractured surfaces. As a result,
the tensile strength and elongation of the Kenaf/Starch composites were highest in the molding conditions
of a hot press at 120°C, 3000PSI of pressure, and for 30 minute periods. The result of measuring the
physical properties of the composites manufactured by varying the content of Kenaf fiber when the content
of Kenaf fiber was 30% as well the physical properties of the Kenaf/Starch composite was found
desirable. It was found that the physical properties improved with more overlapped layers in the
composites manufactured by varying the number of overlapped layers. Through the measuring of the SEM
cross-section images, we found that the interfacial adhesion state between the filler and matrix of Kenaf/
Starch composite greatly affects the physical properties.
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AR7F 8ol AFRE] sith. 2L o] 2R AR
B30 Aol dFHoz Byt IA &7] v
73] H7EZ AT FHLEEAS 42 Yok A
AAA oz 20008 ol 5000HE o) el 47
SEZAFRPYE AMSSIE gl Aoz 4#A 9o
o, o]F ABFo] RAERE FeEdRE AMEsa
e Ao BuHm JriEES 9, 2002; Misra
et al,, 2003). WekA] 2 oA 3 Yol A3
7Fedt A BAR S} sdo] B3] 87=H3 ok
(Wambua et al., 2003). BE&7 718l 431 &
A BAARE Ze BAEREA JAQ4H F olvt
o 2 wHdRE Wl A AeE GExwmA
Jute(Mubarak et al., 2005), Flax(Lee et al., 2003), Hemp
(Mwaikambo & Ansell, 2003)%} 28 nlAd (-2 W7}
AR o)g8 A dAvrt o BIE I i,
ofZe)7hrt AR AUE Hie 53, H,
ulRkntel Zhe FolrjolE H R 3l v, o}z
7het 2 doj~olduie A AAR o)A AuE =
A8 FAEoih At A9H R} AR A
2o2g He fuidEz oA gad So udE
228 A= glor kdo A € AE
AHE 47 YA SErefEoly a4 AT
A998 B8 vAER o x EF S AAs o @
thEAE 9], 2007; Ramaswamy et al., 1994; Wang
& Ramaswamy, 2003). AVE H-f5 SUME A
7} 7hse AL R A lem(3dS 9, 2003)
AVEZ Afol dist FUd72 AU die 49d
B0l A3 AFE-3A 9 2006; 13 =F & 2004; ©)
g2} 2, 2003)%F ©1E ©143 EHHE A7(elsA
9], 2004), 223 RHE A3 o] W A7 LI}
el gl 23y AUZ H69f 2lad £49)
3 A7 E L (Pappas et al., 1998; Song & Obendorf,
2006)) 15pd HH ol M E 2lde) AAL o
A4 o2 sl HH7F WMtz A8kt o &
Aoz d#iA ot o]E o) & AVE HHe= 9
F&o2 857 Bope off7iA] X FolFE
vkl 71 AWA R, 2AHEAE E, drEFE
€71, 8A] 5] v R4 ASE EEHY Y} A=
de AVZ 449 5L J=e Auje) g0 2 A
ARE A vl QB YA B FE BEslEE
A7t B8] o] AA AL AT A 9, 2008; Nishino
et al., 2003; Parikh et al., 2002; Shigetaka et al., 2004;
Song & Kim, 2009). AV .58 0] &3} vjo] o1
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FA = AEsA0) ol AUlE AEXAE H £
A, Bd 5 183 G4 A= 8ol 7IdgE
o} B3] AYUZ e S84 NEHel Fok de
ol (insulatiory} 2+ W3-8 Hd o} package
tray, N EH, Sj=goli], 2£AY 59 A5 AYE
ool 2] & &gl /|tNBHEES 2, 2002; Parikh
et al., 2002).
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3 71 87 vlo] LEFA R NEE A=A
o} E3A A= A B9 Molding) 24 &, &%, A7
4 5ol W& EGEAS SAs BY A9 HF
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Ak A5 B 10gE 40°CS] 0.85% Triton X-100
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256-258°C, YAKURI PURE CHEMICAL CO., LTD/
KYOTO, JANPAN)E o] Oven &% 2F 35°Col|A
2477 Az AT 27 ZE] 2 2E Hot press
g o}&-3k 2% 100, 120, 140, A7+ 20, 30, 40,
¥ 2,000, 3,000, 4,000PS12] T3 B (molding)
270 EAelsted EHAlE Sdsh. BEA
AzA Ak ] $8K(10, 20, 30, 40%) I ALFE A
o] Zol(1, Sem), 222 BFA & Zul (1~400)ol
wE s B E AR AT

4. Kenaf/Starch SEXie| oI % 3 S[UMT

N lEzE

A 28 Kenaf/Starch 5341 & DIN 534559 ] A3}
& UTM(Instron Corporation Series IX Automated)S
ARg-ste] AR S sl 249 A Hol
150mm, ¥8] 15mm, $7 5mmE 31821, load cell
< 30kN, crosshead speed= #3 10mme) gt A|H
& 7} 2719 Kenaf/Starch &t} 105 27435}
HEAE MY

2) 23T

A2 % Kenaf/Starch EF4E ASTM D790M-86¢]]
2] A sted UTM(Instron Corporation Series IX Automated)
& AHE-819) 38 23 (Three-point bending) Al 8-&
Atk 49 A1EL Zo] 50mm, U¥] 25mm, F
7 2mme] A719) span-to-depth ¥1&-2 16:12 3H S
™, load cell¥ 30kN, crosshead speedi= %3 0.85mm
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olgith. AB& 7t 279 Kenaf/Starch ¥-&A|n}c}
108} 24 3le] B & AME3IH T

5. SEM&H

Tensile strength &7 Al 3G% Kenaf/Starch 5%
A} g AFAe oA Gold Coating 2l 8te] F
AFE A2} ) 74 (SEM, ABT-32, Topcon co., Japan)yg
Agsted so0Mi 2 SlE) AUEA 2 H49 HE
g 7o) HAEA S AT

6. &N

Differential scanning calorimeter(DSC: 2010DSC, TA
Instrument)E o] &3t FeElHoleE(Tg) B w3
(Tmy& AR89 A8 4 EFRAZ7E 9% 5~8mg
2 FHabod AL HE 280°C7HA] £ 5°CH Fx
2 F23rch

nL gzt o 03
1. Kenaf/Starch 2 &xlo] AXHEY

<18 1>-<1Y 2>¥ DSCE Kenaf/Starch 534
o] AHEANE =4 T Astolth <28 1> Kenaf/
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AANH, AEL oF 95°C E2M {0l
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<% 2> Kenaf/Starch S&fxle| DSC

FHAG. <2 2>& AYE H4H 33 30% Kenaf/
Starch E-8A19] DSC £4Z 30t} B84 Rz
Hol2=+ 9oF 115~120°C F2o)A Yelgow ==
AL o 270~275°C H-2oA #2HA ol B}
AHE AYE AVE A{ot AR fE5488 A
AZ7] W&o Bol Ay, A B Az A
TR =€ 120°C 0|39 =7 AL AoR 7]
=R21=3

2. BY=H0| WE Kenaf/Starch & B4
54

1A

Kenaf/Starch B3] A= A] 49 HAHzAL A
A3l7] Y3ske] 8L 3000PSI, Al ZHE 30R 0.2 5
Bl A L2 Z 100°C, 120°C, 140°CE W3HA|
71184 A 23 Kenaf/Starch B 9] Q1372w 9} A

1.00 A W Tensile strength

0.75 -

Tensile strength (kgf/mm?)
o e
S 3

=3
8

TE AR 2 FAE <Y 3>9 45}Lngir:}

B9 A Lz wE AT E 100°CY 2

ZZ9A 0.18kgt/mm’E YERRAL 120°C) 9-574
AdME 0.28kgfmm’E E7HIATHT 140°CS) 2%
ZANE 0.23kgf/mm’E THA] QARRE7} ZFAs
Atk ol AR Tghol oA EFAe Tegot
FAFE 2591 120°Ce) 20N TlEY A 29 F
0] dgste] RAERe] $3o) Z olHA] |
ol BgAle F=rt IA Yepd 222 1B )
olofl Whall 140°Ce] Xl = WlEZ 29 {540
Fol vlEY 20} H-f 7he] A&go] 23]8 Pzl
HEoE ZolHth AR A ARFEe} e A
2 Bygon, BEYLE 100°CoA 0.45%, 120°CoA
0.53%2 —7}3}9&1 o, 140°Ce] LEXAAN 0.52%
259250 me} vlu g o)k HAE ¥ Kenaf/
Starch 23 2] 0.5% W92 ¥ ARE

AeE

# Elongation - 1.00

- 0.75

-0.50

Elongation (%)

120

140

Molding temperature (°C)
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Rl webA Kenaf/Starch E3H4 Al Al 849 o}, Wehd Kenaf/Starch 2814 Az A E99] ¢

25 120°CE setting®o] A 235453,
<19 4o FEzAC ute} E9YE Kenaf/Starch
EA S AALTE Doty f15k B9 2%} A)
7H& 120°C, 3022 FUIA A8 Ay
£ 2,000 PSI, 3,000 PSI, 4,000 PSLE. HSA1A e
ZAd W& Kenaf/Starch 2879 QA eE =34
3tod vebd Aojt}.
AA7EES) A% 2,000 PSI) YHZANA 023kt
mm’E 7P B 2R, 3,000 PSIY gEz
A ow—t— 0.33kgfmm’E Z7}8}%5H7} 4,000PSI &
A A 0.28kgfmm’E 27 AT} ¢
Zi«% g2l dte] 2|23 Kenaf/Starch #87)¢] AlE &
A7y ol nl<dt Ao g WA 2000 PSI] &7l
A 7w 0.22%9) UERY AL, 3000 PSIC)
A 0.52%, 28l 3L 4,000 PSIoNA 043%2] A= E e}
widct, ot e Aok BYEE 120°C, 3,000 PSI
o] FEZ AN WEY 2 AR FF5A 0 1P
o 8402 Kenaf/Starch 23] 727 X5}
WA AR Awrt A vehd Aoz £

o B }'

=

£ 3,000 PSIE A z8At).

B A7z Aol wFE Kenaf/Starch A9 Q137F
T3 NS dolry) Yty = ¢HEE 120°C,
3,000 PSIC 2 B3 FA3a AR HE 208,
305 4080 2 WalAlAH Ak & Kenaf/Starch
Bl o) o1zt *JE—E: <@ 5> et

dollA 7}% w2 0.08kgf/mm”

< YEMRTH 294 2}3’27301] U%"’— Kenaf/Starch &
A A GA) At e Ago T 2080
A 035%2] AEE VERLLL, 308904 053%E A
w7b F7hetR o n, 4059 oA T 0.28%2
728} o9 e A BYSE 120°C, 94
3,000PSI, 28|32 BHA|7F 30489 7401“1 WEY
29 "ge| ol st AFE A &
ANPo 2N W EY 20 BRI F /LM A%Yo) A
7 Eo 2 Alsdct. w2bA Kenaf/Starch 537
Az A B AHAR 308 0.R st A 23U

1.00 4 B Tensile strength # Elongation 1.00
E 0.75 + 075
3 g
=
€ 050 050 g
5 5
2 8
=2 0254 F025 H
g
b
0.00 - X % PN g -+ 0.00
2000 3000
Molding pressure (PSI)
<T% 4> BEYH wE Kexjel Bzl Hx
1.00 M Tensile strength # Elongation - 1.00
é 0.75 - 075
x
= g
g 050 050 £
B g
w —9
2 025- 025 =
5
B
0.00 Ry s’ 000
20 30
Molding time (min)

<08 5> BEAIZIo] w2 sgixjel MU=l HE
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3. AL= M dolol mpE EMSY

AVE 479 Zolol ul2 Kenaf/Starch £ =) ]
EA454E BAst7] A3t Kenaf/Starch E3A] A
Z A AYE AYZ AR AolE lems) 5emE B
YA EFAE A3 ARG =} Hxe 23
A#E <ay 6> Yeidth oo AV E FdFe
20wt%= 3 Th.

AFRES} 2= 739 lom AVE H6-E AYF
Kenaf/Starch EZA LT 5cm AYE A4S A3
Kenaf/Starch 5871 ¢] 13729} A =7t " FAc).
o} Kenaf/Starch B84 AZ A AV= -2 )<

CE W U A gle] APEA v =T 1em
AVE AFET Sem AYVE AG7F AH 2ol MR
F71e BE o] BolAHA M E 7he) S38o] o A
A RJNAR=d AE 183 JFEd gl d B4 &
AE Aoz Az, wlebrA] Kenaf/Starch £3A) A
Z A A3 AVE 459 dole oj=Ax Zo)
o}te] Zo] vl st Al .

4. AU= d7 S M2 gY5Y

Kenaf/Starch B34 A= A Atz A9 3
d m& B4 AolHg AN st AUE A
o FEL 10, 20, 30, 40%E 23 EFAE
4T F EFA AFEA SIEHEL Yolr
gon, AUZ H49 Fgo nE A= A=
g <a§ 7>l e At “

AVE HFeo FF e AFA=E 10%S] T
Zo A 0.23kgfmm’E 7P B AALEE YEh
oH, §gFo] F7HEFE AFPEE S 30%
9] oA 0.48kgtmm’E 7FF ThoH 40%2) &
Fol A o7t AT A% GA ZFEe) vldskR|
2 30%9] FFAE AR} ZI1EHET 40%2] B
oA &E A QA EY A A=
2 NEohs MR 10%] FFNA 275kgfmm’S
7 wdem dFo] T 5 AN EL 7
Ak AHE B o9} ol AUE Ah9] T
o] F71ETE AFAET} F7Ish JAFEEES A

U el R AEd MM e v Wi

1.00 M Tensile strength & Elongation 1.00
g 0.75 1 075
B S
= g
B 050+ 050 8
2 £
% 0.25 025 M

=
0.00 +0.00
Kenaf length (cm)

<38 6> AU= M7el dolo mE Sael Pzl ME

1.00 W Tensile strength  # Elongation - 1.00
g 0.75 - 075
E, g
% 0.50 050 §
o
w §
.—é 025 1 025 ™

&
000 S " K R . 0.00
10 20 30 40
Kenaf content (%)

<38 7> AUZ MR mE OE SaKe AFUEe} ME
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o AREFo] F71ETE gashe 402 44"
WA AR =T F2 Kenaf/Starch B8 A=)
2 B3 AR v)-go) AVE M e 30%)
Aol A3 Atgdtt

<29 8> Kenaf/Starch 2A] A= A 444 A
VE A5 ek wE g3t e E S
A3 Aot AUZ 4R-9] g nE 2370 %
= W?JEQ}— el AFe 2 10%2 FFollA ?}
=L YRS By on, AR Ftes
FHYEE %k%:é'}ﬂt} ol AV K¢ %t%] %
obd ¢ § W wj ol 27T 23] HoiR
= AAE 2% ZolE B A} 2ZHAEY A
+ 10%9] FFAA 7 22 SXVAHES R
20%9] Frapoll M Frtatd izl 30%] FHlA e &
I Aot 4% FEM = oA STk
2452 B9

5. MEMH Hx8 SEHMye BYEY

Kenaf/Starch EZAE HEAAH Ax3 2¢A2

AZuge ©E EAL Hws] 2] st 147
94 2% Kenaf/Starch BEA 2 A5 2F54

< §A 80

<2Y & 147 HA 25§ Kenaf/Starch =
gAY AT, AE 2L AP ES] HIE
#2438t Axtoltt. Kenaf/Starch EFAE 1~4u) 717
ZASE AT 9 Alx 8]y AREHE BF
EASSCN ggic} E£3] Kenaf/Starch £-34) 47 &%
o) B3] AFAE R AE 2
g3 qlgwgg BE FEAA FE AoR v

o
ol
o
E
ol)lr
o

f &

<28 10> 1~497kA] X &% 38 Kenaf/Starch
EGAY ZFF359 FHRAHEE Ve Aotk F
2% A B 9] HEulgrt SUHEeE @37}
T e, FTUHEL I T4
o)9} 7+ A= AP A ZA Kenaf/Starch &
HAE ARl o] & ARFE) SFYET F
Aol a35E £59E A% Kenaf/Starch £3#} 2]
ARgo] v 202 AtEE

3 B Flexuaral strength # Modulus 1200

)

& ~
3’«;" 2- 800 E
H 2
w E
g 1 400 g
8

“—- A

10 20 30
Kenaf content (%)

<37 8> AUZ MF #eo M2 BENe| SR SREYE

SR Tensile strength

o
i

-

Tensile strength (kgfimm?)
Elongation (%)

o

1 2

#28 Flongation =%~ Modulus

1000

9 Y
g 2
Modulus (kgf/mm?)

[
un
(=4

3 4

Number of sheet

<Y 9> HBuiol wE B ABMTE, ME, ATEMHE
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6. SEM2| DiEtsy

)AL= o7 dojofl e SEXS] oEEy

<3 11> AVZE H 2] w2 Kenaf/Starch
23A 9] BHAES SEMO 2 3 Avto|t) A}
29 tEAL EFAE #AF5a e AvE 4
o} AE nEE2] ARATYEE & o AL
A #&@s7] sl AR YEHAE EYRT YE
AZ A 7hgel] 232 w3t

lem®] AUZ HH-5 HY3st AZF KenaffStarch
A9 79 & ARAo] gEd AV Hgs
HE WEYE Atolof| AAAZYE 7L FX] gko} Al
UE HAf7F AR fEY 2 28R g WA
g AT 4 UAAL, 0)9ke WHE 5cme] At
Z AHE 45t AZE Kenaf/Starch 233 2] 7
T 4] dojue Fiol A vnd AWY
e} 7F Fsstde.

ol2 g AMH & v EY 2o} RPEH 7h) ANHE

12 1 B Flexuaral strength
£
o
%
'§ 4-
&) 0

EAo] BgA)9 EEl4 B4 9IS FIL YT
A AR A #E (Lee et al,, 2005) 2] AVYZ 4H 2
o]o} w2 Kenaf/Starch 349 EASAA 1cme
AV AH/E AYste] Az EFA R Seme] Al
Uz 445 AYste Az BEFA7 AFBE, A
T 2 ARG S| ol BAAAE T LA

Zthz 429t

2) ALt= M g2k 2 SERe| DSl

<2¥ 122E AYVYZ 4§ FFoll ©E Kenaf/Starch
BitA) o] v AE-8 SEMe g #&3 Adjolty,

10% AVE ko] A7 AvZ A/9 J&
W EE 2 Alolo] o] dojuf 7HE FA &2 Al
HWAFAHE BPom 30% AUZ g3 EFA7t
Vg 5 ARATIHE BT

ALLE ko) WE Kenaf/Starch E8A 2] EA4E
A & B3] A7 AEoA 10% AVE e
BRI 7L 7P R 30% AU gke] E3A7 7P

# Modulus 1200

g

g

Modutus (kgf/mm?)

[~

Number of sheet

<32 10> M&W0l ME Sete FRYE FREME

lem

Sem

<38 11> A= M7 Zolol M2 K& oiette] SEM ALY
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=A 24 2443 SEM #94) &3 s Ew
o) ARNARIEHE T3 Z EEHR v AR
o

3) HBAI HxEH SEiRfe TSy

SEM 54 & §38l 25 A AxF Kenaf/Starch &
Ao AdAFE FEY AHAE <ay 13> v}
Wk 4 E AE3AA AT BUAY A4S AR )
EY27 AT H4E 2 e AR08 o &
A w7t ASHRA Thel Rl E3 ol o) H)
Eal)\glr 1'17“4 [+] Z}ﬂ 13:_12‘ 3 ] 371] 61:)\]»5193\7] m};

@z}u § A 55t AL A=Y Aol 9] 2
ol RS Hee UGT HRoh hEY L Alo]

o gATol Yol} Wold He 5L HAY % 9

Ak o123 GAFL A EGAE ?‘“}7:] Q
i “}3}}‘3 BA Az A ARREE AR HEY

ZFE A oo EZ 2} A 7] 71]‘571‘34?
A 2gAe B & 4TS U]ZLV— ATHIL A
S8 HLee et al., 2005).

X

_Jlm fo

o)A AuE AVE ARE BAERE AR
A9l A& viEY AR ANESY

1 ANEE 2187 nlol 2 Bl s
23t} Kenaf/Starch B8] A= A] 2927
17hell B8 2 45447 £

Bak Az Al A EE AE A0 ol lem,
ok sem)et AT A8 §H(10, 20, 30, 40%), 2

10%

<% 12> ALZ 47 o o2

1R

30%

=etx) mpebee| SEM ARE

a9}

<3 13> HEuseo] wHE SER mesel SEM AR

- 1897 -



132 st=0lFatg|N

Vol. 34 No. 11, 2010

A3 B A4S Qs 2zt
Z70) e BASAL AES A9 e e 2
2g Ay

Kenaf/Starch E3A1¢] DSC GE4 A7} {E)zlo)
2xE 9F 115~120°C 294 Vepton, §48&

oF 270~275°C F-2ol| A A=A}

EA Az Al 83 A9 €Az AS g sl
Az A3, 2% 120°C, 4 3000PSI, A 2 AJ7F
308 A7) A] Kenaf/Starch 2319 AAR=} Al
=9 e BEAQRVL 7 94 S ol 99 2
ZAollA AR FEAel 7MF AP s Bgue 3
EA BExEWA Efute] AT NEst A4
et 202 A58

Kenaf/Starch g oll 4Yd AUZ M9 Ao|
E o 1emd & 5cmE 9231 Kenaf/Starch £3}
A8 ELELY S 2 A, oF Sem Zol9 A=
AFE AT A7 9= e 25 =7
et ol AR Aolrt AW 48 e &3
H¥E AX EFA9 B Fold Ao B A
t}. KenaffStarch 837} AZ A] AUZ M52 g
= g2Eg da, AYZ Aie] gl INg + 2
QAR =} A =7t F7Fet 30%d W 7 =%
Aoz Jgsitl olok= g AvE H49 T
o] F7F 48 I FTRHEL Ay
t}. ol AUZ AF9 ko] Bold ¢ E A=
A 2 5 MuE A2 g o) FI37hee
ZFEAEo| A Aolg AlsET EAe A
Zu|¢E 283l A% Kenaf/Starch 2342 &
AEA A9 4 E A5 gAY A3 2 A
T 0ARAE, 2IYE BT SEdAA 4E A
°.2 JEepyth :

SEM A2 %3] Kenaf/Starch B34} oatgw
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