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Mechanical Properties of Geopolymer Composite Reinforced Kenaf Fiber
Patcharaporn rakkob' Tanakorn rakkob® and Avirut Chinkulkijnivvat3

Abstract

This paper describes the physical and mechanical properties of geopolymer composite
reinforced with kenaf fiber (1, 3, and 5 wt.%). Kenaf fiber was surface treated using sodium hydroxide
2M with 24 hours prior to mixing process. Test results showed that density, porosity and water
absorption of geopolymer composites mixed with surface-treated kenaf fiber and those mixed with
surface-untreated kenaf fiber are almost identical. Interfacial adhesion between fibers and matrix plays
a critical role on mechanical performance of the natural fibers reinforced geopolymer composites. The
degradation of reinforced fibers due to alkaline attack may result in existence of micro-crackes at the
fiber and matrix interface. As surface treatment can diminish the alkaline sensitive component from the
kenaf fiber and increase the surface roughness, the treated kenaf fiber geopolymer composite yields the
mechanical properties better than the untreated kenaf fiber geopolymer composite does. Comparing
with the geopolymer without fiber reinforcement, the flexural strength of the treated kenaf fiber
geopolymer composites are 107%, 276% and 311% and that of untreated kenaf fiber geopolymer
composites are 19%, 133%, 236% for 1%, 3% and 5% fiber, respectively.
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asAUsznaumaall | SO, | ALO, | Fe,05 | CaO | MeO | SO, | Na,O | KO LOI
LG 49.32 12.96 15.64 5.79 2.94 7.29 2.83 2.83 7.29
=] wa o
M13199 2 AaandRveudulas [22] 2.2 NsREUEDEWIAEaY
Cellulose (%) 53-57 89 o a < o A
nswseuiegianilelndiuesnaulndniiie
. Hemicellulose (%) 15-19 o | Y o 9

Composition yinmsnageuluwrazanagevazltUSInadulaUs

Lignin (%) 5.9-9.3 LY . v
1%, 3% Way 5% AeUIMLNYOUN1aDY LaLAI0E19

Ash (%) 2-5 at a s caly 1 a P 2w |
_ Melndwesmadnlifinsasudulevaduiod
Mechanical | Tensile strength (MPa) | 400-700 v a ao a e e
. 91994 (GP) Imedidndiunaulunisinsaufieg19

properties 4 v -

; wanaaaUSnanduleUs 1%, 3% wag 5%) iy
Density (g/cm’) L3 Nelndwesaeulndnasudulevsuuuldlduu
Average diameter (um) 50-150 dannituiy daugadiegrmedeu TMx  autdy
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. . . Water
Physical Density Porosity .
ti ( /cm3) (%) absorption
roperties o
prop: S (%)
GP 1.877 4.13 2.20
1%fiber
1.842 7.83 4.25
untreated
1%fiber
1.848 7.28 3.94
treated
3%fiber
1.765 11.66 6.61
untreated
3%fiber
1.783 10.26 5.76
treated
5%fiber
1.736 12.36 7.12
untreated
5%fiber
1.756 11.56 6.59
treated
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5.0

mmmm Untreated Kenaf
4.0 3 Treated Kenaf 4.03
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= ez Control
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T 309
=
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= 20
_
=
=1
=2 08 1.17
=10 :
0.0 -
0 1 3 5

Fiber Content, wt.%
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