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Authors Ensures recognition for the writer(s)
Abstract Describes what was done — 200 words
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Ensures the article is correctly identified
in abstracting and indexing services

Introduction Explains the problem
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Results Describes what was discovered
Discussion Discusses the implications of the findings

Acknowledgements
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Ensures previously published work is

References :
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2.2. Experiment

2.2.1. Extraction the OPEFB fibers

OPEFB fibers were extracted from oil palm empty fruit bunch
cooked during 6 h. The exiracted fibers were cleaned and cut about
1 cm long, then they were mixed into solution of 25% NaOH (from the
weight of the dried fibers) for making pulping with a high-pressure
reactor. This compound in the reactor was heated at 170 °C and 8-9
bars respectively for 2 h. Finally, we produce soft OPEFB fiber in form
of pulp with pH of about 12. Then, it was neutralized with distilled
water until pH 7. The OPEFB fiber was blended in wet condition using
blender for 30 min. The pulp was cast in a pulp paper into screen
printing, and then dried until becoming a paper. Diameter of the treated
OPEFB fiber was about 6 pm.

2.2.2. Measuring chemical compositions

Chemical composition of OPEFB fibers before and after being pulp
was tested to determine change of content of cellulose, hemicellulose,
and lignin in the fiber by using ASTM 1104-56, Technical Association
of the Pulp and Paper Industry (TAPPI) standard T9M-54, and TAPPI
T13M-54 respectively. Dried OPEFB fibers of 5 g was tested for mea-
suring the holocellulose content, and then, 2 g of those was verified of
cellulose content. Meanwhile disparity between holocellulose and cel-
lulose was lignin content in OPEFB fibers.

Menggunakan
kalimat pasif
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Data yang berupa tabel
atau gambar harus jelas
dan font harus terbaca.

Buat gambar  dengan
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Untuk data dalam tabel,
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Sertakan juga frekuensi observasi, jenis data apa yang direkam, dll.

Umumnya menggunakan kalimat pasif dan sifatnya lampau
(tergantung bidang kajian ilmu)
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2.2. Experiment

2.2.1. Extraction the OPEFB fibers

OPEFB fibers were extracted from oil palm empty fruit bunch
cooked during 6 h. The extracted fibers were cleaned and cut about
1 cm long, then they were mixed into solution of 25% NaOH (from the
weight of the dried fibers) for making pulping with a high-pressure
reactor. This compound in the reactor was heated at 170 °C and 8-9
bars respectively for 2 h. Finally, we produce soft OPEFB fiber in form
of pulp with pH of about 12. Then, it was neutralized with distilled
water until pH 7. The OPEFB fiber was blended in wet condition using
blender for 30 min. The pulp was cast in a pulp paper into screen
printing, and then dried until becoming a paper. Diameter of the treated
OPEFB fiber was about 6 pm.

2.2.2. Measuring chemical compositions

Chemical composition of OPEFB fibers before and after being pulp
was tested to determine change of content of cellulose, hemicellulose,
and lignin in the fiber by using ASTM 1104-56, Technical Association
of the Pulp and Paper Industry (TAPPI) standard T9M-54, and TAPPI
T13M-54 respectively. Dried OPEFB fibers of 5g was tested for mea-
suring the holocellulose content, and then, 2 g of those was verified of
cellulose content. Meanwhile disparity between holocellulose and cel-
lulose was lignin content in OPEFB fibers.
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2.2.6. SEM observation

Hitachi 3400 N series was a kind of SEM equipment used for ob-
servation fracture surface of OPEFB paper. Voltage while observation of
the surface of tested sample was 15 kV.

2.2.7. X-Ray diffraction

X-ray diffraction (XRD - PANalytical Xpert PRO) measurements
were performed by using Cuka radiation (A = 0.1542 nm) at a scan
from 10 to 30°. The operation voltage and current were 40 kV and
35 mA respectively.

2.2.8. FTIR

FTIR characterization was performed by using “The Perkin Elmer
Frontier”. The aim of FTIR characterization was to determine functional
group of bio-composites (starch + OPEFB fiber). The dried samples
were formed in sheet film. All samples were scanned at a frequency
range of 4000-600 em ™.

3. Results and discussions
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3.5. Tensile strength (TM), tensile modulus (TM ) and elongation
at break (EL)

Average TS5, TM, and EL of the biocomposite for various vibra-
tion times are shown in Fig. 6a—c. The value of TS and TM improved
markedly, and EL decreased as the biocomposite became strong,
rigid and more brittle after ultrasound exposure. Up to 30 min the
stress strain relationship improved rapidly with vibration dura-
tion but further vibration appeared to provide no improvement to
these values. The average TS, TM, and EL in the untreated sam-
ples 3.41 MPa, 49.96 MPa and 22.20%, respectively. After 30 min
of vibration TS increased 83%. A further 60 min vibration only
increased the TS about 13.48% to an average of 7.07 MPa. TM
markedly improved up to 30min of vibration then the rate of
increase was reduced reaching a maximum level (127.65 MPa) at
60 min; a 155.5% improvement compared to the nonvibrated sam-
ple. Fig. 6c shows EL of the biocomposite for different vibration
times. The EL decreased as duration of treatment increased from

@
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bility after ultrasonication was attributed to well WHF dispersion,
and better interfacial bonding between WHF and matrix [51]. More
compact microstructure after vibration results in improvement for
thermal resistance [23]. Furthermore, it is necessary to note that
significant increase in thermal resistance is clearly observed from
vibration of 0 min up to 30 min. However, it became lower for vibra-
tion 60 min that probably indicates a constant level of the thermal
stability achieved in 30 min duration.

3.5. Tensile strength (TM), tensile modulus (TM) and elongation
at break (EL)

Average TS, TM, and EL of the biocomposite for various vibra-
tion times are shown in Fig. 6a-c. The value of TS and TM improved
markedly, and EL decreased as the biocomposite became strong,
rigid and more brittle after ultrasound exposure. Up to 30 min the
stress strain relationship improved rapidly with vibration dura-
tion but further vibration appeared to provide no improvement to
these values. The average TS, TM, and EL in the untreated sam-
ples 3.41 MPa, 49.96 MPa and 22.20%, respectively. After 30 min
of vibration TS increased 83%. A further 60 min vibration only
increased the TS about 13.48% to an average of 7.07 MPa. TM
markedly improved up to 30min of vibration then the rate of
increase was reduced reaching a maximum level (127.65 MPa) at
60 min; a 155.5% improvement compared to the nonvibrated sam-

Researcher Weeks LF2M Universitas Jember 2020

ﬁzux with no vibration to 18.45% after 60 min. This change}
mechanical properties may be due to the ultrasonication vibrat-
ing all the substances within the biocomposite, leading the WHF to
separate and to distribute homogeneously throughout the matrix.
Furthermore, vibration also reduces the gaps between the matrix
and the fibers. The improved mechanical properties of the biocom-
posite are a result of both the homogeneously dispersed WHF in
the tapioca starch matrix and the strong hydrogen bonds between
fiber and matrix resulting from their closer proximity. This is sup-
ported by the SEM photographs of the fractured surfaces which
shows evidence of better interfacial adhesion (Fig. 1d), and uniform
fiber dispersion within the matrix (Fig. 1f). Previous studies have
also indicated that ultrasonic treatment improved the mechanical

Wperries of composites [22,24 52]. /

Generally, a starch based biocomposite has high moisture
absorption due to the hydrophilic nature of starch [24]. Therefore,
it is salient to observe the effect of vibration duration on moisture
absorption in these 10% WHF starch based biocomposites. Fig. 7
shows the moisture absorption of each sample after 6 h in a moist
chamber. All samples absorbed moisture rapidly until saturation
point. However, the nonvibrated samples display the highest rate
of absorption (%/time) and also have the highest moisture absorp-

3.6. Moisture absorption
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4. Conclusions

~
This study investigated properties of tapioca starch based bio-

composites reinforced by a 10% by volume fraction of WHF formed

w1th dlfferent perluds of {4{} kHz 250 W] ultrasnmc wbrat]un The

more thermal and moisture resistant, am:l more hnttle after ultra-
sonication. SEM photographs demonstrated that vibration resulted
in better interfacial bonding between WHF and the matrix, and this
was evidenced by shifts of —OH stretching in the FTIR curves. XRD
demonstrated that the crystal structure of the biocomposite was
also changed by vibration. TS and TM values of sample vibrated
for 30 min were improved by 83% and 108% and EL was decreased
by 15% compared to the non-vibrated sample. Further vibration
after this point resulted in minimal changes to these mechanical
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1. Introduction

Degradable bioplastic matenals show potential as an environ-
mental pollution-reducing replacement for synthetic polymers.
Polysaccharide based bioplastics provide promise for food pro-
tection and preservation applications [1]. The use of biopolymers

tive applications in food protection and preservation |2 |. However,
starch based thermoplastic has low strength and thermal resis-
tance, high moisture absorption, low resistance to microbial
activity [3-5). Many attempts to overcome these weaknesses have
been trialed. Mixing starch with ramie crystallites and cellulose
nanofibers from cassava bagasse has been found to improve the
mechanical properties and moisture resistance of biocomposites
[6,7]. When mixed with plant fibers the resulting biocomposite
could provide an attractive substitute for many synthetic polymers
[&]. The fiber of the water hyacinth plant with its high cellulose
content is one attractive reinforcement material for starch biocom-

Researcher Weeks LF2M Universitas Jember 2020

posites, as it is fast growing and abundantly available [9,10]. Some
previous reports have used these fibers with polyester to produce
composites with viable mechanical properties [10-13].

The introduction of air bubbles and agglomeration in the starch
matrix during pouring decreased mechanical properties of the bio-
composite | 14-16]. Last works reported that applying of ultrasound
during preparing sample has created good filler dispersion and
minimized agglomeration in matnx [15,17,18]. Previous studies
have shown that applying ultrasound during sample preparation
improved performance of the biocomposite, because agglomera-
tion could be minimized and good filler dispersion created [19,20].
Ultrasound process was found superior in terms of its efficiency
of breaking the strong agglomerates of MWCNTs along with their
homogeneous distribution in the epoxy matrix [20|. Ultrasonica-
tion created good dispersion of cellulose nanofibers in polyvinyl
alcohol, yielding high mechanical properties of the composite
[17.21]. A previous study reported that SEM fractured surface was
smooth which signals good dispersion and homogeneity in the
composite [ 21]. Even an increase in concentration of the nanofibers
up to 10% did not lead to the emergence of signs of aggregation of
fibers in a micron-scale. In all cases, no signs of fiber pull-out could

How to Write Manuﬁmpt for International Journal
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This process yielded films with good transparency, improved ten- Moistu
sil i i 24].
An ultrasonic bath generates mechanical forces as a result

cavitation. The collapse of the microbubbles created by cavita- :::;i
tion produces sound waves which propagate through the solution
resulting in strong shear forces [5,18,25,26]. Several works have
reported the effect of intensity and time of ultrasound dur- 24. Te
ing formation on the performance of a range of composites
[5,21,23,27-32]. However, no investigations of the impact of ultra- Ten
sound duration in a starch based biocomposite sonicated during | F€MPe
gelatinization exist. There is insufficient information on the effect t{-':'nsﬂt_e
of vibration of gelatinized biocomposites. Therefore, in this present vibrati
research, the effect of various vibration durations during gela- D_EEET_
tinized on the properties of a 10% WHF pulp and tapioca starch dial mi
biocomposite was studied. The benefit of this study is to discover |2t the|
the duration of 40 kHz, 250-W ultrasonic bath radiation necessary
Novelty and Explain to optimize both the mechanical properties of gelatinized 1053 WHF | 2.5. Tk
this research pulp and tapioca starch, and energy consumption. The properties scanni
of the biocomposite measured were tensile testing, thermal stabil-
ity, and moisture absorption. Meanwhile, X-ray diffraction (XRD), TG#
In the last paragraph Fourier transform infrared spectroscopy (FTIR), SEM photographof  J a ther
of introduction the surface was used to identify chemical features, interactions of weighe
all functional groups, and defects in the biocomposite. peratu

Flnar and
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ABSTRACT

This paper characterizes properties of biocomposite sonicated during gelatinization. The biocompos-
ite consisted of tapioca starch based plastic reinforced by 10% volume fraction of water hyacinth fiber
(WHF). During gelatinization, the biocomposite was poured into a rectangular glass mold then vibrated
in an ultrasonic bath using 40 kHz, 250 W for varying durations (0, 15, 30, and 60 min). The resulting

bioccomposite was then dried in a drying oven at 50°C for 20 h. The results of this study indicate that a
biocomposite with optimal properties can be produced using tapioca starch and WHF if the gelatinizing

mixture is exposed to ultrasound vibration for 30 min. After this vibration duration, tensile strength (TS)
and tensile modulus (TM) increased 83% and 108%. A further 60 min vibration only increased the TS at 13%
and TM at 23%. Moisture resistance of the biocomposite after vibration increased by around 25% reaching
a maximal level after 30 min. Thermal resistance of the vibrated biocomposites was also increased.

© 2017 Elsevier B.V. All rights reserved.
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