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ABSTRACT

This study was to investigate the effect of alkali treatment for long kenaf fiber to improve fiber
surface characterics by removal of wax, lignin and hemicellulose which affect adversely for
matrix union. SEM observation was also studied to check out the interface adhesion improvement
by the alkali pre-treatment. From the result, interface coherence increased by 3% alkali
pre-treatment and reached a maximum by 5% alkali pre-treatment. However, the 3% the
bio-composites treated with 3% alkali was highest tensile and flexural strength than other.
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Table 1. Average tensile strength, density, fi-
ber length of kenaf fiber sample and

PP fiber
Tensile - :
) Density  Fiber length
Materials s';rhe&r;gt;)h (g/cnt) Giris)
Kenaf fiber 800 14 60
PP fiber 34 091 30
Caul
PP Fibers
Kenaf fibers
PP Fibers
Caul

Fig. 1. Fabrication procedure of the laminated
composite.

2. Mz 3 Y
21. W&

Hlo] @ &k 5] matrix® AFH&% polypropylene
(PP)+= Kolon Industry Inc.ol 4 &5 weren 45
o] Wxi= 0.91 g/em’o]w] Melt Flow Indexi= 12
(230°C. 2,160 g)oli Hit o] 30 mmE A&
t}. Kenafil friz (F)@5-2 HRolA &5 Bten
71443 223 542 Table 13} 2t}

2.2. Kenafdd 72l L&A

Kenafd 8 A= & $529 NaOHEY & 9H&
o] 1A17F AAA7] F kenafi] F& Yol A2dlA 2

N7F B9t Aeslant. S eole] SR 7zt

Instant glue

Fig. 2. The schematics of fiber tensile test.

1%. 3%. 5%°]iL Helf Hf oM ELSR F3)
A1Z1 % pH meterE& A&t $4(pH 7502 2
712 SHFE M2A s9en 1 & dry ovenol
2 100°CR 24413 Az23ke] 78 A5 A E 94
polyethylene bagell ¥.3+ &}sich.

2.3. PP/kenaf#| HIO|2S &M 22| X%

otzke] #e]sl kenaf4d-fr2t PP (polypropylene)
= Al )& (kenaf/PP - 90/10. 70/30, 50/50) &
7}7} A %8}, PP fiberE v Z($), ofel)el,
730l kenafA #8& Wol vlo| 5 G A E A F
stk (Fig. 1). AlzzAS Gt 88, €%
S5E 180°C, WYL 14zt 2 &o Z+z} 234
(20mm * 20 mm * 3 mm) |2} ct.

2.4. 4alE3Z4E HAE

#e] %) A 22 kenafid frot &Ze] A2]¥ kenaf
ARFE A=A E7N(UTME o] &8t Z43]
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%tt. Load cell 5 kg& A3l 3 2 mm/min®
%52 kenafdre] QB EE F438ct Kenaf
A F33817] 24213 Aol dry ovenoll A 60°Cell
A AzAALH, kenafdfr Zx S AgHS 2
o] 2 ¢cm, 7] o 0.03~0.06 mmAlele] A& 2
ehA e o, F1H A (Aol ol Ao E
95% °l4, BE3IFE 5% v|vHE 4% ALg3d
T3 A A Fig. 29+ 2o &3 A

2.5. PP/kenaf#| HIO|2= |59 LT
AE

PP/kenaf’d 7 wlo] 2. B3 Ale] 2474 H2E
= ASTM D790 A ske] 9572 A19 7] (Instron.
4467) 8 AH&3le] FA8 . 249 AgHS 2
7|+ o] 50 mm, & 25 mm, F7 2 mm& &4t}
ANA7ZAEAH L ASTM D638l oAzt whsA e
A 871& AHg-sle] 53] wkE ZAs)9c)

2.6. FT-IR

Fourier Transform Infrared Spectroscopy (Jasco
FT/IR-6100)& ©]83}o] NaOH # 2| & 913 kenaf
AR shetd waEs zAEgd. 23 uye
ATR (Attenuated Total Reflection)® &2 4] HA}
Mo] A Eo|] thE F vjde] AAE A o F o
Fo| zti= A E 9 Aolof| ofaf Yojr}i= total re-
flection®] 912]& o] &3 Wor uAA R, o4
AR, EHAET §9 FHd 88 o). 24
9= 4.000~650 cm ‘o)A FAahgic).

2.7. FMTXIEHOIHE (SEM)

7] Aels A ¢S kenafdf2t A el¥ kenaf
Ao EW3 PP/kenafdd &4 vlo] .83 59
UEBE AP F vhajg A H e oA 733
Al FALAAE B & ARSIl RE AHS #
Bl AEAE Hojs}r] Sl5te] YA A7 H9b ~
#H g (sputtering) 8-S ALE3lo] kenafidf %

[NaOH content
[ 0%

| 1%
{ 3%

2000 1500 ' 1000
Wavenumber[cm']

Fig. 3. FT/IR Spectra of the outer surfaces

of kenaf fiber with untreated and

NaOH pretreatment.

PP/kenaf 7| vle] 2. ¥5-3ba1e] WS & (Au)2
2 Y8 F 50 ym= #(x 500)84 o).

3. 41} 3 JE
3.1. 22| M2|E kenafdw =4

3.1.1. FT-IRE 0| 8%} kenafdd 7 =4

Fig. 3°] FT-IR dlo]Ejol] A & 4= ql5o] L2ty
A7k 54 & kenafidfro] 1,740 cm o] A v}e}
't hemicellulose 7]9]&8}= peakt Ltl& o} )
& A% 4 AU NaOH 1% =2 A&
g 2 Zo M 1,740 em'e]l YERE  hemi-
cellulose 71918H= peak7} ElE A4S & F71 <
AA 5k NaOH 3%9} 5% 552 A2 & & 1L
Me o o ¥ glee U ¥ + Uk
1.240 cm "ol A YERHE peaki= waxel 8@
silica bond?! tl NaOH # 2]8}#] k& 1ef Lol A=
S NaOH 1% w52 A2]§ kenafid 59
aYZoA FolEE A BT £ qen
NaOH 3%} 5% s =2 28 kenaf4d &9 8=
A= o o) Wsrl gle RS 89l & 4 U
°]+= 1,740 em ol A wax®} natural fatoll 7]ofa}=
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Tensile strength (MPa)
g g

d "

Neat 1% 3% 5%
NaOH treated kenaf fibers
Fig. 4. Tensile strength of NaOH treated ke-
naf fibers.

ester linkage®ll &=#|3}= carboxylic groups®] NaOH
o} wk-g-&lo] peak’} ZHAFtH=E A3 A 9 (Ndazi et
al., 2007) (1319} F-AHg Aoz Azhgr),

3.1.2. 4REZE

Fig. 4= &7 A& s4# & kenafid s}
NaOHZ # 2] kenafd e A4 4E HAE
Azteltt, A@AF, 27 A9 Fxs}t Hold
T5 kenafid el QA= AsteE & 71 2
2t} NaOH 1% # 2] &+ kenaf4d fr9} &e] g7}
2] 22 kenafdlF-5 vlusiRd 10% Axe] 4
 AZZE A7t dolwAw 3% sEe] Yz
A&7 HAS w= g2 A7) §2) -2 kenaf
Mol vlaliA 50%2] A+ B3 E Adt7t dojut
AL & 7 A s 5% TR At
e ulE= 3%9] 29 Agn of 10% AEe
A 9% ZE7F As Yol ¢ R Hol 3%
Fxol4 NaOH A 2l7} 713 @ol |8 2& & 71
it ©1 8 A kenafdf+ HE7F BolA = olf=
kenaf 43-ol ##3}= hemicellulose, lignin 2]
o] AA=HA Fig. 59 2ol 47 Alelol EAl
3}= lignin-hemicellulose matrix®} cellulose®] 4
A zhol i1 20¥ hemicellulose”} NaOH #-8j 7}
slo] dFAtAle] = Adtzt et Zeg v
Atk olg} v A2 curaua AFE A

HAF - 243 - ok 3]

Lignin-hemicellulose matrix

Cellulose \

NaOH

Hemicellulose
Fig. 5. Model proposed by Kerr and Goring
(1975).

NaOH AA 2] & 3t%1-& Wl NaOH # |7} 4 cht
o] #+z& vHral glade ZAidE e F
332 Hejo| MElE YoA HaAA FE Ba
o ¢dg& + A7t Bag vzl 2ch(Gomes et
al.. 2004)[8]. 9] Fig. 3¢] FT-IR #4] 12
A B NaOHE 1%2 AA 2§ kenaf oA
hemicellulose7} AbA A ¢ A/ 25 HAE A3}
2 5 NaOH @ 2|8 kenaf 4 3% =0l A5
B FZ48A dojue S g £ AU

3.1.3. Kenaf &2 FAIMAIEDIE 2H&

Fig. 6% #2]% %] %+= kenaf4df(A)2} NaOH #
2l7F 242 1% (B). 3% (C). 5% (D)€ kenaf’d-2]
SEMARA elt}. (A)ellA] B 431 kenafd
| EAlsts 52 (impurities) 2 2 71 A
A o3 B-BELS AW 2% wasis &
2 % shuolt} =8 (B)olA el (A) Mg 2
AR THE FEE = AAAT o H3F] EA4)
e BTEES #28 F A 2y (OdA
BHA HY Adf B9 EAsIE EEEE0 A9
At AT} g g4 AR gHE BEe &
gith g3 (D)ol A 2 S kenaf’d f EH
EA 8= E#EET) lignin, hemicellulose?} Abg}
A fibrilst7F doid A& & 7} k. A lig-

nin® hemicellulose < AFAA2] 245E =
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IMPURITIES

gy oo el

Fig. 6. SEM micrraphs of the (A) an untreated kenaf fiber and (B) 1% NaOH treated (C) 3%
NaOH treated (D) 5% NaOH treated : 50 um (x 500).

Fu matrixete] AHAG M= WA Eo|t)
fibrilg}7} doju &Hoz AAAHQ cellu-
lose9} matrixzte] Aol & dold & A flrja
At¥ bzt 9lch(Bisanda and Ansell, 1991)[5].

3.2. PP/kenafA| HIO|2=§Mg2 Q1%
A&, 2525 ¥ SEM
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L P L A
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Tensile strength (MPa)
L.~
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104 PP/ kenaf fiber ratio{wt%)|
—=—91
&—T:3
&~ 5:5
0 L} T T T T
0% 1% 3% 5%

NaOH contents
Fig. 7. Tensile strength of PP/kenaf Dbio-

composite.

Stress (MPa)

25

Strain
Fig. 8. Tensile stress-strain diagram of PP/ke-
naf bio-composite (70/30 wt%).

ulo] @ B3k A= Alolli= matrixete] AW 2§
o] FolA ulo]l 2 B{A AEe] 45 7HAstn
¥ 4 .

Figs. 83} 1004 HW 5%2] wx x2] 81%&
wjo] ZE gho] 74 ZA Yepd ol f= vl EAY
%191 hemicellulos9} lignino] A1 A= WA 24499
2l cellulose7} Be] WA =1o] A (brittle) .2 5]
?17] d5-olct, Fibrilshz @e] dojubdA Aw 3
222 34 59 o1} PP/kenaf 4 vlolo B3t
Ao AEE 3% A 39S W 5% A 5%
& we] ZxE gro] AA e AL vy v 9Eg

60
—_ I 5
w© 504 >— — < T~
o — _&—-D -
g | :
~ 40 i
s
2
@ 304
2
T 204
] PP/Kenaf fiber content(wt%)
P —o—9:1
o 191 o—7:3
[
&—5:5
0 T T T o L
0% 1% 3% 5%
NaOH contents
Fig. 9. Flexural strength of PP/kenaf bio-com-
posite.

-"i“

Stress (MPa)

6 8 10 12
Strain
Fig. 10. Flexural stress-strain diagram of PP/ke-
naf (70/30) bio-composite.
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3.2.2. PP/kenafd# HIO|2SEHO| FAEX}
#ojg ga
AR Fe] FAEA=AE 8087 Sl8iA PP/
kenaf - vle] 53 Ale] AAAE 2 F A|H
o] sta]§l WS SEME §3te] @i} Fig. 11
> NaOH A 2|7} 514 22 kenaf 49} PP 7+¢]
AW SEM Abzloltt. ebzbe] A2l A] ¢4-2 kenaf’d
frol £ AfHo] wrolA matrixebe] de] 7
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Fig. 11. SEM micrographs of PP/untreated ke-
naf fiber (70/30) interface on bio-com-
posite: 50 um (x 500).

Fig. 1. SM micrographs of PP/1% NaOH
treated kenaf fiber (70/30) interface
on bio-composite: 50 um (x 500).

7] grob w4 w) HfEo] WAz eSS
Bol & 71 AU}, Fig. 12& 1% NaOHA 271 §
kenaf%d e} PP 7he] A Abxlolt}. Kenaf’l g7}
matrix® AW Ago] & Yoju} Ag7} wha )}
k31 kenaf’d -9} matrix7} A staE HE B
& 4 ANy F3F F7 Fig. 119 253 o)
kenaf -7} WA ik B B 4 Qlr} o]
NaOH# 2|2 & AuAF o] 497 st gk
AR ZAG o] BEa}e] o]2jg #Ate] Yoyt Ao
2 Azhgct, 8HA 9k Fig. 130]4] B 5o] 3% <t7tz)
A 9 kenafd 7} matrixshe] AW Agto] 2 o
o g e 5 A3 4 2} Fig.
143= NaOH# 27} 5%% kenaf’d9} matrix7+e]
A Aol Fol wu]d u) kenafil 7} matirxe}
2 2R3 e g WS o @o] 3 & 9

% Polypropylene/Kenaf vlo] @ ¥-3Hae] 71414 =4

Fig. 13. SEM micrographs of PP/3% NaOH
treated kenaf fiber (70/30) interface
on bio-composite: 50 um (x 500).

Fig. 14. SEM micrographs of PP/5% NaOH
treated kenaf fiber (70/30) interface
on composite :50 um (at 500x).
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Ak AT FALAAA AL Fate] kenafdld
NaOHA 2|7} 1% H.oh= 5% o) ol &3
& (impurities) A7 %3 fibrill}7} Yojpi=
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