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Abstract

In this research, vetiver-polypropylene (PP) composites were studied. Vetiver grass was
employed as vetiver leave and vetiver fiber. The chemical treatments of vetiver grass were
performed by using sodium hydroxide (NaOH) and vinyltrimethoxysilane. The vetiver-PP
composites were prepared at 5%, 10%, 20%, and 30% vetiver content. The composite specimens
were prepared by injection molding. The physical and thermal properties of vetiver grass were
investigated. The effect of vetiver length of vetiver-PP composites on mechanical properties was
determined. In addition,vthe effects of vetiver content and chemical treatment on the thermal
properties, rheological properties, mechanical properties, morphological properties, and shear-

induced crystallization of vetiver-PP composites were examined.
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M15199 3.2 autiannamen s adulesssumariiaaieg [5]

AN | dude | asndanss | weqdavesds | anunson |
@l Y qudnais |  Aensfg (GPa) o YAUADHN
(g/em’) (LLm) (MPa) (%)
fhe 1.5-1.6 - 287-800 5.5-12.6 7.0-8.0
e 1.3-1.4 25-200 393-773 13.0-26.5 1.1-1.5
alu 1.5 - 345-1100 27.6 27-32
thusi 15 - 400-938 61.4-128.0 1.2-3.8
thussusivel 1.4 50-200 468640 9.4-22.0 3.0-7.0
win 1.1 100-450 131175 4.0-6.0 15.0-40.0
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M15197 3.3 09nllsznaumunliues VL NaOH-VL uay VF

panszneumanil VL (% wt) NaOH-VL (% wt) VF (% wt)
C 89.39 97.30 99.00
SiO, 5.74 1.17 0.34
K,0 334 0.21 0.02
PO, 0.33 0.12 0.03
SO, 0.28 0.05 0.02
ALO, 0.14 0.05 0.02
MgO 0.07 0.07 0.07
cl 0.07 0.02 0.01
MnO 0.05 0.04 0.02
Na,0 0.00 0.01 0.00
Others* 0.10 0.07 0.01

*510AZIDUALTAI TUATANUIA U
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M99 19 03152 nEUMAAYDd VL NaOH-VL uas VE.

J ~
pensznoumanil

VL NaOH-VL VF
C 89.39 wt% 97.30 wt% 99.00 wt%
Na,O 0.00 wt% 0.01 wt% 0.00 wt%
MgO 0.07 wt% 0.07 wt% 0.07 wt%
ALQO, 0.14 wt% 0.05 wt% 0.02 wt%
SiO, 5.74 wt% 1.17 wt% 0.34 wt%
PO, 0.33 wt% 0.12 wt% 0.03 wt%
SO, 0.28 wt% 0.05 wt% 0.02 wt%
Ci 0.07 wt% 0.02 wt% 0.01 wt%
K,0 3.34 wt% 0.21 wt% 0.02 wt%
Ca0O 0.49 wt% 0.89 wt% 0.46 wi%
Sc 0.75 ppm 14.99 ppm 12.42 ppm
Ti0, 28.79 ppm 16.09 ppm 0.00 wt%
v 0.00 wt% 0.00 wt% 0.62 ppm
Cr 25.66 ppm 11.25 ppm 1.32 ppm
MnO 0.05 wt% 0.04 wt% 0.02 wt%
Fe,O, 0.06 wt% 0.04 wi% 40.53 ppm
Co 3.30 ppm 0.00 wt% 0.91 ppm
Ni 24.80 ppm 7.84 ppm 2.25 ppm
Cu 61.00 ppm 29.25 ppm 18.52 ppm
Zn 45.68 ppm 62.85 ppm 39.45 ppm
Ga 1.31 ppm 0.08 ppm 0.40 ppm
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A193197 19 999152 NoUNIUATIVDY VL NaOH-VL 4az VF (A0)

aanlsynoumand VL NaOH-VL VF
Ge 0.00 wi% 0.09 ppm 0.01 ppm
As 0.00 wt% 0.00 wt% 0.00 wt%
Se 0.22 ppm 1.10 ppm 0.49 ppm
Br 84.89 ppm 7.73 ppm 1.49 ppm
Rb 21.45 ppm 1.63 ppm 0.93 ppm
Sr 21.05 ppm 34.69 ppm 14.04 ppm
Y 1.15 ppm 1.91 ppm 0.00 wt%
Zr 5.73 ppm 2.38 ppm 0.00 wt%
Hf 15.48 ppm 6.40 ppm 0.81 ppm
Ta 0.00 wt% 5.97 ppm 4.62 ppm
W 0.00 wt% 0.00 wt% 0.00 wt%
Hg 12.46 ppm 6.01 ppm 0.00 wt%
Tl 0.00 wt% 2.52 ppm 0.00 wt%
Pb 0.00 wt% 1.44 ppm 497 ppm
Bi 0.00 wt% 5.36 ppm 5.63 ppm
Th 0.00 wt% 0.00 wt% 1.28 ppm
U 0.00 wt% 2.88 ppm 1.57 ppm
Nb 0.00 wt% 0.34 ppm 0.00 ppm
Mo 1.25 ppm 0.74 ppm 0.00 w1%
Ag 1.07 ppm 0.66 ppm 0.35 ppm
Cd 0.18 ppm 0.00 wt% 0.00 wt%
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193197 19 83a15znouMuAlives VL NaOH-VL 1az VE (519)

penlszneunIunil VL NaOH-VL VF
In 1.55 ppm 0.17 ppm 0.29 ppm
Sn 1.61 ppm 1.18 ppm 0.49 ppm
Sb 0.77 ppm 0.14 ppm 0.00 wt%
Te 0.00 wt% 0.52 ppm 0.41 ppm
In 4.89 ppm 0.00 wt% 0.48 ppm
Cs 0.00 wt% 0.25 ppm 0.84 ppm
Ba 13.22 ppm 6.99 ppm 3.49 ppm
La 0.00 wt% 0.00 wt% 0.00 wt%
Ce 0.00 wt% 2.48 ppm 0.00 wt%
Pr 0.00 wt% 0.00 wt% 0.00 wt%
Nd 0.00 wt% 0.00 wt% 0.00 wt%
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