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ABSTRACT

This research studied the development of Vietnamosasa pusilla fiber (VP), which is a
species in the genus Vietnamosasa (family Poaceae) and has a high growth rate, as well as its fiber is
quite tough. The VP fiber cannot be widely used owing to the toughness. The study developed a
polymer composite by reinforcing VP as alternative material. The composites produced would be
environmentally friendly and can be used as interior decoration application. The polymers used in this
study were comprised of high density polyethylene (HDPE), linear low density Polyethylene,
(LLDPE), polypropylene (PP), and polylactic acid (PLA).

To prepare the fiber, VP leaves were removed and cut into small pieces before immersing
in 7%w/w of NaOH for 8 hours. The treated VP fiber was, then, rinsed in refined water which has a
pH 7 before being dried in the oven at 60 C for 24 hours. After that, the fiber was ground and sieved.
The VP fiber was, then, mixed with HDPE, LLDPE, PP and PLA by the two-roll mill at 160, 160,
130, and 130°C, respectively. The composites were fabricated by compression molding at 250 MPa
and 190°C. To investigate the amount of VP fiber that had an effect on mechanical and physical
properties of the composites, various amounts of VP fiber (0, 10, 20, 30 and 50 %w/w) were prepared.

The VP fiber-reinforced composite was brown and marble-like. After being tested
mechanically, it was found that the more the Young’s Modulus, the more the amounts of VP fiber.
Moreover, the hardness increased when increasing the amouants of the fiber.This was because the VP
fiber reinforced the strength of matrix polymer. However, tensile strength, Elongation at break and
impact strength decreased when increasing the amounts of the fiber. When comparing mechanical
properties and production costs, the VP-reinforced composites were more reasonable and could be
used as interior decoration application.

Keywords: vietnamosasa pusilla fiber, interior decoration application
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- Scanning Electron Microscope (SEM) [18]
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ARSI UINDS (Differential Scanning Calorimeter; DSC) [25]
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4.4.1 HAMINAFOUNMINUABLIIA
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mﬂﬂﬁﬂﬁ"uﬂ;qﬁuﬁammgﬁ'uimﬁﬂﬁwmsazamimﬁﬂu”lamaﬂllmﬁﬁ M
1IANINATBUNTNUADLTIRG 21NEATIFIUNENAKINTANYIVEY HDPE/VP 100:0, 90:10,
80:20, 70:30, 118% 50:50 Yw/w HATINMIANHIHAVDIANUNUADLTIAG TOATIAI 50:50 Yow/w
SAnunuAeNsIRIINTiga 21.12 MPa uazlimdauegda 1511.17 MPa gafiqadiosusiu uda

-4 A o A 1A
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A15197 4.5 Nﬁﬂ?i%ﬂﬁﬁ]ﬂuix‘iﬁﬂ HDPE/VP

Tensile Strength  Young's Modulus % Elongation at

HDPE/VP
(MPa) (MPa) break
100:0 14.30+0.6 522.66+12.8 13.15+0.2
90:10 18.5140.4 353.434+46.6 13.40+0.7
80:20 20.17+0.4 1037.47+70.2 6.88+1.1
70:30 14.85+0.1 1065.13+94.4 5.92+0.5
50:50 21.12+1.5 1511.17485.3 3.94+0.7
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70:30, 1A 50:50 %w/w INAIRLINY UAT 50:50 %w/w Hazlin1dauegad 1438.25MPa gaiga ua

' s3I o A o A A
ﬂnﬂ@il%u@lmi&lﬂﬁ? U YAVIANATDYN 2.68
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A15199 4.6 HANINATOLLLTIAY LLDPE/VP

Tensile Strength

Young's Modulus

% Elongation at

LLDPE/VP
(MPa) (MPa) break
100:0 22.45+0.5 1106.36+42.1 85.35+5.2
90:10 14.57+0.3 693.12+30.4 15.50+2.3
80:20 14.64+0.3 952.41+32.3 5.54+0.3
70:30 13.14+0.4 996.68+35.8 5.58+0.6
50:50 12.48+0.7 1480.35+59.8 2.68+0.3
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A15197 4.7 Nﬁﬂ?‘iﬂﬂ’d@ﬂlli\‘lﬁd PP/VP

Tensile Strength

Young's Modulus

% Elongation at

PP/VP

(MPa) (MPa) break
100:0 32.37+2.7 1425.86+109.8 12.75+1.9
90:10 31.64+1.1 1626.32+63.7 7.87+0.6
80:20 24.11+0.5 1723.81+23.9 4.48+0.4
70:30 23.52+0.5 1772.07+£80.7 4.03+0.4
50:50 9.82+0.5 1534.40£59.1 2.09+0.5
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4.4.1.4 Taq¥alszneuweauananueda 3uusaudulowin (PLA/VP)
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Tensile Strength ~ Young's Modulus % Elongation at
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(MPa) (MPa) break
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4.4.2 HAMINATOUMINULITINTLUND
4.4.2.1 ANUNUUTINTZUNNVOITAQTIUTZNOUNDALATUTTIAAIY
] a <
wunuguasuusaduloin (HDPE/VP)
1A <] 1 1
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A15199 4.9 KANTNATOUNTNULIINTZUNN HDPE/VP

HDPE/VP Impact strength (J/m)
100:0 24.83+0.5
90:10 22.03+£1.1
80:20 21.58+1.4
70:30 18.0+1.0
50:50 9.51+0.3

4.4.2.1 ANUNUUIINTZUNNYDITAQIF 52 nDUNDALAAUF AN
1 o Aa a <
wniusuFaduasunsadulemin (LLDPE/VP)
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A15199 4.10 HANINATOUNTNULTINTZUNN LLDPE/VP

LLDPE/VP Impact strength (J/m)
100:0 4.3310.3
90:10 12.7340.6
80:20 10.58+0.5
70:30 7.73+£0.7
50:50 6.83+0.2

4.4.2.3 ANWNULTINTEUNNVRITaRsgneuned Inwauasuusudule
<
N (PP/VP)
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ATLUNNAAAIFITDANADINL8I98 Na Lu [24]

M3190 4.11 HaNINATDUNITNULLTINTZLNN PP/VP

PP/VP Impact strength (J/m)
100:0 4.49+0.3

90:10 4.95+0.3

80:20 4.71+0.1

70:30 4.91+0.3

50:50 5.01+0.4
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4.4.2.4 ANUNUUTINTZUNNUDAIAQFIUTZNDUNOAUANANUDTAIA T
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M3190 4.12 HaNINATDUNITNULLIINTELND PLA/VP

PLA/VP Impact strength (J/m)
100:0 4.42+0.5
90:10 4.84+0.5
80:20 5.3940.5
70:30 6.13+0.3
50:50 6.46+0.2
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4.4.4 WaMINATOUN ANV OU
4.4.4.1 FaqialsznounedeNaurianNUHUIUGUTSUITIAY
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dulowin
NUQUHAUNITHABNINAIVOIND AL AAUTTAAIUN LU UGS NA
a A ° & o a 9 3 Y
guHgiinIsnasuad T, Ao 132.2 °C uagannsnageulieriiniudmdulominas ldudy
1 =Y a = A A~ a Y <3 o
WuNguMugiraoNalvesweaesuMIasulasielimaauiduleinnay HDPE A

neraaluaanad 4.13 naz3ili 4.18
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DSC Results
HDPE/VP Melt AHm Crystallization
Temperature (°C) J/g) (%)
100:0 132.2 146.2 49.89
70:30 132.5 106.8 25.51
50:50 133.2 84.14 14.35

B —

Heat Flow Endo Down (mW/mg)
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—— HDPENVP 30%
—— HDPENP 50%
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Temperature (D C)
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DSC Results
LLDPE/VP Melt AH_  Crystallization
Temperature (°C) J/g) (%)
100:0 127.80 104.40 35.63
70:30 128.70 101.10 24.15
50:50 129.70 71.38 17.05

—
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Abstract

The vietnamosasa pusilla, VP is one of a herbicide plant which has high growth rate and
thoughness thus it is the major problem for farmer. To increase the useless VP benefit, high density
polyethylene/ vietnamosasa pusilla (HDPE/VP) composite was prepared for decoration applications

in this research work. VP leaf was first immersed in 5%w/w of HCL solution for 24 hr and then was

immersed in 5%w/w of NaOH solution for 10 hr. The extract fiber was dried in oven at 60 °C for

24 hr. Dry extracted VP fiber was grinded and sieved. VP fiber mix with HDPE by two roll mill. The

HDPE/VP composite was fabricated by compression molding at 250 MPa and 190 °c.To investigate
the effect of amount of VP on mechanical and physical properties of composite, HDPE/VP
composites at various amount of VP (0, 1, 5 and 10 %w/w) were prepared. The green marble like
HDPE/VP composite was produced for decoration application. The tensile strength increase with

increasing amount of VP fiber because VP fiber act as filler in composite system.

Keywords: high density polyethylene; vietnamosasa pusilla fiber; two roll mill; compression

molding
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