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Synthesis of Mesoporous CW/ZSM-5 Using Secondary Template CTAB and PDDA as Partial
Oxydation Catalyst of Methane

A. Research Title

Synthesis of Mesoporous Cw/ZSM-5 Using Secondary Template CTAB and PDDA as
Partial Oxydation Catalyst of Methane

B. Abstract
Every year the world's energy needs are always increasing. Meanwhile, the energy
g source that being used today primarily comes from petroleum, a non-renewable energy

source. So that is a very necessary effort to reduce dependency on petroleum. One way to do

it is to utilize the natural potential of more abundant but renewable sources such as methane
gas that obtained by natural gas, feedstock, landfill, and biomass. And the utilization of
methane has been conducting by our team since 2013.

In our work previously, direct partial oxidation of methane was conducted by
mesoporous Co/ZSM-5 using PPDA as secondary template, The work showed methane gas
converted to methanol and formaldehyde and the highest percent yield was methanol.
However, PDDA gave disorder mesoporb‘sity. Moreover, utilization of PDDA as secondary
template and cobalt metal as active site on ZSM-5 is too expensive, So that looking for other
materials are less expensive, giving high order mesoporosity and increasing active site
performance to be an atiractive thing. Therefore, this proposed research will be focused on
replacing secondary template by CTAB and replacing cobalt metal by copper metal
Furthermore, the experiments include varying temperature and time of reaction and the
amount of catalyst. When optimum condition obtained, reuse of catalyst and change in gas

composition will be performed.

Keywords: Cu/ZSM-3, methanol, methane conversion, mesoporous zeolite

C. Introduction

The conversion of methane directly into other products is one of the biggest challenges in
the field of heterogerieous catalysts, because the thermodynamic constraints contained in this
reaction is quite a lot. In this case, P.P. Knops-Gerrits, W.A. Goddard III [1] reported that the
i catalytic oxidation of methane to methanol with gas N2O catalyst Fe-ZSM-3 zeolite Fe and
other systems to optimize the work of the conversion of methane. N20O is more difficult to set

in the oxidation reaction of methane, compared with O2 gas or even air . Therefore, the
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ABSTRACT

The presence of sulfur compounds in liquid fuels is always objectionable in the world due to
their harmful effects on combustion.The various sulfur compounds generally found in diesel
0il and gasoline are mercaptants, sulfides and aromatic ring structured compounds
thiophenes. The removal of sulfur compounds from petroleuin is increasingly important. In
addition to its contribution to form particulate pollution, sulfur emission may cause some
health problems. A commonly used method for the removal of sulfur-bearing species from
fuel is desulphurization. However, due to the regulations required removal of sulfur to very
low levels, several alternative technologies have also been reported for sutfur removal from
liquids such as by adsorption has been regarded as the most promising approact. In the
current reseach, materials of Fe;O4 nanoparticles were synthesized from bulky waste
material of used cooking oil and rusty iron, and Cu modified with silica through the co-
precipitation method prepared as green heterogenous catalysts for adsorptive desuifurisation
of model fuel, diesel oil and gasoline. This scenario urged the researcher to attempt synthesis
of material that is likely to offer good adsorption capacity for sulfur via green process.
Following protocol of sol-gel method, trarsition metals of Cu and Fe solution are gelated
with tetracthoxysilane (TEOS; silica precursor) using glycerol as by-product waste of
preparation of FAM (Fatty Acid Mixture) from hydrolysis of waste frying oil, and
magnetically iron nanoparticles prepared form oxidation of rust with fatty acid mixture from
waste frying oil. Batch experiments were conducted to assess the adsorptive potential of
synthesized nano metal particles.

Four sets of open batch as a function of time were conducted for the selective adsorption of
thiophene and 1-benzothiophene as representatives of organmosulfur compounds. The
percentage removal was calculated for the sulfur compounds to determine the efficacy of
synthesized nano-adsorbents. In addition, as-synthesized Cu doped silica particle and
Fe304@Si0; nanoparticle were used a magnetic adsorbent for removal of sulfur compounds
from Indonesia gasoline using thiophene and 1-benzothiophene as model. The effect of
reaction tinie, sulfur, and adsorbent concentration on the desulfurization.
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I. EXECUTIVE SUMMARY

=W

5.

TITLE OF RESEARCH : Molecularly imprinted polymers membrane (MIPsM): a
functional materials for peat water treatment
HEAD OF RESEARCH TEAM : Dr. Muhammad Ali Zulfikar
TEAM MEMBERS : Dr. Deana Wahyuningrum, Dr. M. Nasir, Dr. M. Yudhistira A
OFFICIAL ADDRESS :Jl Ganesa 10 Bandung 40132
EXTENDED ABSTRACT

One of probleins that are faced by people who live in lowland and marshy area is the scarcity
of available clean water. This is due to the fact that the abundant source of water in that area
is peat water. Peat water is water having more than 75% humic acid content and has the
character of acid Humic acid imparts a brown or yellow color in peat water and pose a
serious environmental problem, particularly in drinking water treatment because of their
taste and odor. They also tend to react with a variety of oxidants and disinfectants used for
the purification of drinking water forming carcinogenic disinfection byproducts (DBPs). In
order to acquire clean water from peat water it is necessary to do pretreatment process to
this water, At present, there are several methods used to remove humic substance,
especially humic acid as main component from peat water, such as coagulation-flocculation,
electro coagulation processes, oxidation, photocatalysis, bicfilration and membrane
technology. However, these techniques are associated with problems such as excessive time
requirements, high costs and high energy consumption. Due to its simplicity and high
efficiency, adsorption treatments have been extensively applied to remove organic pollutants
in agueous environments. Activated carbon is the most widely studied and used as

. adsorbents for water and wastewater trealments. However, the main disadvanlage of

activated carbon is its high cost in manufacturing and treatment and difficult to regenerate.
Therefore there is a need to continue the search and developing alternative adsorbents with
high adsorptive capacity for humic acid removal

In this research, we use of moleculary imprinted polymers membrane (MIPsM) material as
an alternative adsorbent for the adsorption of humic acid (HA) from peat water in batch
maode, The MIPsM and the correspondent nen-imprinted polymers membrane (NIPsM) will
be prepared by radical polymerization technique using methacrylate acid (MAA) as a
functicnal monomer, humic acid (HA) as templates, divinyl benzene (DVB) as a cross-linker,
2,2-azo bis isobutyronitrile (AIBN) as an initiator, and acetonitrile as a solvent, The physical
properties of the MIPsM will be characterized by Fourier transform infra-red (FT-IR)
spectroscopy and scanning electron microscope (SEM) method. The effects of agitation time
and pH on adsorption of HA from peat water also investigated. The kinetics of the removal
process will determine using pseudo-first-order and pseudo-second-order models. The
Langmuir, Freundlich, and Sips isotherm models will be used to evaluate the equilibrium
adsorption data. '

The results showed that the equilibrium contact time was 60 minutes. The adsorption
perceniage decreased with increasing peat water pH from 2 to 12. The equilibrium data fits



well for the Langmuir adsorption isotherms, with monolayer adsorption capacity of MIPsM
found to be 42.45 mg/p. The resulis of the kinetic study show that the adsorption of HA
onto MIPsM could be described by the pseudo-second order kinetic model with a rate
constant {n the range of 0.034 - 0.115 g.mg-1.min-1.

6. LIST OF RESEARCH OUTPUT

International Journal (1)

I1. TECHNICAL REPORT

1,

INTRODUCTION

One of problems that are faced by people who live in lowland and marshy area is the scarcity
of available clean water. This is due to the fact that the abundant source of water in that area
is peat water. Such problem is also readily found in several remote villages in Riau Province,

" Indonesia. Almost 45% of Riau Province area is peat land, thereby the major source of water

is peat water. Humic acid (HA) is one of the major components of peat water which is
formed by the microbial degradation of biomolecules. The presence of HA in water may lead
to yellowish to brown colour, taste and odour problems, and to biological instability of
drinking water in distribution systems. Moreover, the high affinity of humic substances for
complexation with various pollutants including heavy metals and pesticides could cause
contamination of ground and surface water. They also tend to react with a variety of
oxidants and disinfectants used for the purification of drinking water forming carcinogenic
disinfection byproducts (DBPs) such as trihalomethanes and haleacetic acids (Ngah et al,
2011; Hamid et al, 2011; Rojas et al, 2011; Uyguner et al, 2007; Sonea et al, 2010; Tao et
al, 2010). Thus, the removal of HA from surface water or wastewater is very important.

At present, there are several methods used to remove humic substance, especially HA as
main component from peat water, such as coagulation-flocculation (Uyguner et al, 2007;
Rojas et al, 2011), electro coagulation processes (Ghernaout et al, 2009), oxidation
(Uyguner et al, 2007), photocatalysis (Sonea et al, 2010), biofiltration (Hu et al, 2003) and
membrane technology (Rojas et al, 2011; Hamid et al, 2011). However, these methods are
not widely used due to their high costs and economic disadvantages.

Due to its simplicity and high efficiency, adsorption treatments have heen extensively
applied to remove organic pollutants in aqueous environments. Activated carbon is the most
widely studied and used as adsorbents for water and wastewater treatments {Gupta et al,
2009). However, the main disadvantage of activated carbon is its high cost in manufacturing
and treatment and difficult to regenerate (Gupta et al, 2006). Therefore there is a need to
continue the search and developing alternative adsorbents with high adsorptive capacity and
low cost for humic acid removal

Melecularty-imprinted polymers membrane (MIPSM) are synthetic materials having
artificially generated recognition sites able to rebind a specific target molecule. These
materials are obtained by polymerizing functional and cross-linking monomers around a
template molecule, leading to a highly cross-linked, three-dimensional network polymer. The
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I. EXECUTIVE SUMMARY

1. TITLE OF RESEARCH : Simultaneous design of optimal control and model
estimation in natural gas processing plant

HEAD OF RESEARCH TEAM : Prof. Yul Yunazwin Nazaruddin, IPM

TEAM MEMBERS i - Tua Agustinus Tamba, PhD
- Oki Matra Prakasa, ST
4. OFFICIAL ADDRESS : Engineering Physics Study Program, Faculty of

Industrial Technology, Institut Teknologi Bandung. TP
Rachmat Building, JI. Ganesa no. 10, Bandung 40132

5. EXTENDED ABSTRACT

In this report, an optimal control design method based on a semidefinite optimization
approach for a nonlinear model of a cryogenic separation process is reported. The
cryogenic separation process is an air separation technology which is utilized for
producing specific component of the air in gases or liquid form with high purity. This
technology is frequently used in liquefied natural gas (LNG) industries, nuclear
isotopes separation process and space shuttles’ cryogenic fuels production. The
optimal control algorithm which is developed in this research for such a process
combines the state-dependent Riccati equation (SDRE)} method and a semidefinite
optimization method based on the sum of squares (SOS) programming technique. This
research initially characterizes a stabilizing control law which is capable of minimizing
a quadratic performance index of the process in an exact manner. Due to the difficulties
in selving the SDRE which arises during the synthesis of such an optimal control, this
research next examines the use of SOS optimization techniques for computing
suboptimal control law. The effectiveness of the control strategy which is developed in
this research is illustrated through the design of a controller which maximizes the
fraction of a particular isotope thatis produced in the cryogenic separation plant.

6. LIST OF RESEARCH OUTPUT
a. Papers in International Conference Proceedings

[1] T.A. Tamba and Y.Y. Nazaruddin, "Optimal control of a nonlinear crygenic
separation process via SDRE Method,” Proceedings of the 5th International
Conference on Instrumentation, Contrel and Automation, pp. 140-145,
Yugyakarta, Indonesia, August 2017,

[2] T.A. Tamba and Y.Y. Nazaruddin, “Synthesis of a nonlinear tracking controller
for a cryogenic separation process plant,” Proceedings of 11th Asian Control
Conference, Gold Coast, Australia, December, 2017.

b. Papers in International Journal

[1] T.A. Tamba and Y.Y. Nazaruddin, “Nonlinear control synrhesié for a cryogenic

separation process based on convex optimization,” Working draft in progress

{to be submitted to SCOPUS-indexed journal by the end of October, 2017).
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I. EXECUTIVE SUMMARY

1. TITLE OF RESEARCH : Analysis on Uranium and Thodum Fuel Cycle Utilizations In
Term of Fuel Sustainability in Nuclear Power Plant (NPP))

2. HEAD OF RESEARCH TEAM : Dr.Eng Sidik Permana, S.81, M.Eng
3. TEAM MEMBERS : Dr. Eng Asril Pramutadi, Geby Saputra, $.SI

4. OFFICIAL ADDRESS : Jl. Ganesha 10, Gedung Fisika / Thone : +62-22-2500834/
Fax : +62-22-2506452, psidik@fi.itb.ac.id

5. EXTENDED ABSTRACT

Nuclear fuel sustainability is one of the important issues for extending fuel utilization factor such as by re-cycle
options of spent nuclear fuel (SNF) especially from the existing light water reactor (LWR) which can be combined
with nuclear proliferation aspect as a strategic program. The recycling program can be harmonized with higher
fuel breeding reactors, utilization of nuclear fussion as well as additional fuel resources from sea water and
utilization of thorium which can be estimated to fulfill world energy demand as similar pattern as sustainable
energy or renewable energy resources (Zaleski, 2006). Fuel breeding aspect as a key factor of nuclear
sustainability can be enhanced with several ways and program such as designing high breeding capability reactors,
effectively recycling fuel program for both nuclear fuel cycle of uranium and thorium which is natrually exist, In
addition, soem new fuels are produced in the reactor which can be maintaned as new fuel resources and gives
some fuel breeding gain to used in the next step of reactor operation. In term of recycling spent fuel form the
reactor, there is a sensitive issue especially to the plutonium production and plutonium utilization which can be
defined as a nuclear non-proliferation aspect and nuclear security concern intrinsicaly and extrinsicaly. Enhancing
fuel breeding capability is one of the essential programs for sustainability of nuclear fuel which can be maintaned
by recycling process of spent nuclear fuel (SNF) and designing a reactor system which can operate with high
breeding capability. Some programs have been done to increase the fuel sustaibality and recycling program for
reducing SFN volume as well as in line with increasing fuel breeding condition and to increase a level of nuclear
non-proliferation capability of the nuclear fuels (Sidik and Zaki, 2009, Sidik et al, 2009; Choi and Downar, 1999;
Edward and Weston, 2003; Taiwo et al, 2006; Saito, 2002; Meiliza et al, 2008; Sidik et al,
2011a,2011b,2011b,2013).

In term of thorium utilization which has 3-4 times more larger reseources than uranium. Some investigation also
have been employed which shows some advantages by utilizing thorium as fuel such as high fuel breeding
capability especially in thermal and epi thermal energy regions, high fuel stability, and better nuclear non-
proliferation aspect (Permana et al., 2007; Kim and Downar, 2002; Michael and Otto, 1998; Turan, 2000). To
evaluate the the capability of nuclear fuel breeding with some fuel cycles have been also done in term of thermal
and fast reactor types (Akie et al., 1991; Permana et al., 2006, 2007,2010; Iwamura et al., 1999; Hibi et al., 2001;
Hibi and Sekimoto, 2005; Takaki, 2000; Takaki et al, 2010;Iwamura, et al., 2006, 2007; Kim and Downar, 2002;
Takahashi et al., 2000; Freeman et al., 1989; Nuttin et al., 2005; Akie et al., 1991; Michael and Otto, 1998; Turan,
2000; Jagannathan and Usha, 2006; IAEA, 2005). The advantages of thorium fuel also can be estimated from the
safety performance capability in relation with reactivity condition of void condition which shows a negative void
reactivity condition (Permana et al., 2007,2008,2011; Takahashi et al., 2000). In order to control the use of nuclear
fuel, a proposes to reduce a use for militery or weapon purposes and to increase the use of nuclear fuel only for
peaceful use and civilian use hase been proposed (Obama, 2009). And in the same time same proposed
methodology to evaluate intrinsic proliferation resistance approach (Pellaud, 2002; Kessler, 2007; Mark, 2009,
Saito, 2002; Sidik, 2011a, 2011b).

In this study, the effect of different nuclear fuel loading such as uranium and thorium fuel cycles to the fuel
breeding capability as a fuel sustainable parameter in nuclear power plant (MPP) will be investigated. Fuel
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breeding analysis will based on the conversion ratio capability which is basically comes from reaction rate of
neutron in the reactor. Research activities will be performed from compiling literature and previous research result
as a basic analysis, conducting analysis and computational simulation analysis up to publication process of
research activity results. In education point of view, the significant result and research activity program can be
used as educational research program espeacially for co-researcher from post graduate student and also can be
collected as a refference document for university lectures as well as can be used as reference data for utilizing
uranium and thorium resources in Indonesia. International publication will be performed as paper publication in
international journal and in proceeding paper of international conference.

6. LIST OF RESEARCH OUTPUT

1. Comparative Analysis on Fuel Breeding for Less Moderation Ratio of Water-Cooled Reactor ,
ASIAN PHYSICS SYMPOSIUM, Aughust 29-31, 2017, Bandung, Indonesia. (Proceeding:
Conference internationl)

2. Nuclear Fuel Sustainability Evaluation on Fast Breeder Reactor (FBR) , Draft Paper to be
submitted to International journal.

II. TECHNICAL REPORT

Comparative Analysis on Fuel Breeding for Less Moderation Ratio of Water-Cooled Reactor

Abstract — Nuclear fuel breeding aspect of water-cooled reactor become one of the important issues to extend the
sustainability aspect of nuclear fuel in line with fast breeder reactor program with closed fuel cycle concept.
Utilization of transuranium fuel in water-cooled reactor is one of the option to optimize nuclear fuel utilization as
additional resource fuel in conjunction with uranium fuel utilization. Fuel sustainability aspect of nuclear fuel will
be analyzed in the present study based on a water cooled reactor with uranium and transuranium fuels as supply
fuels with ligh and heavy water as coolants. Ratio of moderator to fuel ratio is set to be low arrangement to have
more harder spectrum to enhance fuel breeding capability of water cooled. Some actinides such as plutonium are
investigated to show the composition effect to fuel breeding capability which is based on plutonium vector
compogition. Possible fuel breeding capability can be achieved by the present water cooled reactor for both light
and heavy water coolant systems. Higher possible fuel breeding capability can be achieved for less moderation
ratios and some contributions from recycled fuel of spent fuel. In addition, some plutonium isotopes contribute to
increase fuel breeding capability for both water coolants. Heavy water coolant has better plutonium production
which achieves more fuel breeding because of harder neutron spectrum. Some transuranium recycling schemes
show better fuel breeding capability as well as more plutonium isotopes production.

Keywords: sustainability, transuranium, water-cooled, fuel breeding, plutonium isotopes.
Nuclear Fuel Sustainability Evaluation on Fast Breeder Reactor (FBR)

Abstract

Nuclear fuel sustainability aspect is one of the important issues in conjunction with fuel production in the reactor
core during reactor operation, fuel cycle capability as well as fuel fabrication and its facilities. New fuel
production from the reactor can be used for the reactor self or for other reactors, Reused or recycle concept will be
one of the choices which will have some challanges in term of fuel cycle capability and its facilities as well as
nuclear non-proliferation concern of special nuclear materials. In the present study, it will focus on different
analysis approach evaluation as a comparative study based on the conversion ratio or breeding ratio concept as
well as some actinide contribution to increase breeding in fast breeder reactor (FBR) type. Conversion ratio
approach is depending on the reaction rate of fertile and fissile materials and it can be estimated from the initial
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lll. Project Setting

Theme: Waste Management Model (Case Study of Bogor 'Agricuitural University (IPB), Indonesia)

Topic of the project For appropriate answer, please insert «in the box on the right

a. Integrated and Sustainable Waste Management

b. New Technelogy and Innovation on Waste Management Approach v

1. Title of the project
Implementation of pyrolysis biochar system for wet waste management in Bogor Agricultural University.

2. Summary of the project
Flease expiain within 400 words: why the project is necessary, objectives, focation, targeted beneficiaries, and
results obtained so far.

The purpose of this study is fo process wet wasie by ulilizing biochar. Biochar raw material fo be used is palm
empty fruit bunches {EFB). The use of EFB is because previaus studies (Pangala 2014) showed that EF8 biochar has

a large enough surface area 216.9 m2/g with a pore diameter af 20.0 to 74.6 Um. These properfies indicate that
biochar EFB has potential if it is applied os a medium wet waste manogement.

Most wet woste on campus Bogor Agriculiural University {IPB) have not beein handled properly. The wet waste Is
mesily disposed of with other waste or discarded around the campus. Mast of these wastes are generated by the
canteens Tn the campus area. If EFB biochar can be used as a compast medium for wet waste management,. it
will be necessary fo have a significont omount of biachar, so a mode of production that is effeclive and efficient
is needed to support this application.

Blochar production is mostly still using the batch system which is less effective and efficient. Therefore, this study
intends to develop ways of biochar production with semi continuous pyralysis technique and opplicafion of s
product output as a wet waste management. The advantage af this system will create energy use, as well as
making biochar and energy production more efficient and more effective. it is more efficlent because it only
takes trigger preheating once ond heat energy Is not wasted on cooling biochar is released. it is mare effective
because it can produce more biochar per unit fime,

The output of EFB biechar production will then be destroyed, and placed in a container for mixing the wet waste
with biochar EFB. Various parameters will be tested and measured in this application to obtain resulls of wet
waste management with this EF8 biachar. Mixing the finol praduct will be tesied to see varous characteristics of
the parameters for applications in the field of agriculiure.
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The Osaka Gas Foundation of International Cultural Exchange (OGFICE)
Research Grant for 2014/2017: Progress Report

. Applicant Information

Date: June 15, 2017

. Date of birth
Name of project leader .- June 14,
(Last name, fist name) Dr., Zaenal Abidin, M.Agr \[/!\élgg‘rh, date, 1971
Department of Chemistry, Faculty of Lecturer/
Instifution Science and Math, Bogor Agricultural Pasition Leader
Unlversity {IPB)

Address of institution

Gedung Fapet Lantat 4, Jalan Merantl, Kampus IPB Darmaga,

Bogor Jawa Baral, Indonesia

Post code: 16680 | Tel. +62-251-8624-567 | Fax,

E-mail: | URL:

Home address

Komplek Kehutanan Selakopi Blok D-18 Pasir Mulya, Bogor Barat, Bogor City

Waest of lava, indonesia

Post code: 16188 | Tel: +62-251-8639-770 | Fax.

E-mail; 1 Mobile number:
Name of contact person Contact address | nsfitution
{if other than project (please insert v for Home
leader) appropriate answer) Others
Contact Address
[if other than home or
organization address) Post code: Tel. | Fax.

E-mait: URL:
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i, Project Setting

Theme: University Waste Management Model: Case Study of Bogor agricultural Universﬁy {IPB],
[ndohnésia

a. Integrated and Sustainable Waste Management

b. New Technology and Inncvation on Waste Management Approach v

1. Title of the project

Deslgn compos digester with capability to adsorb bad smell for organic fertilizer production based on
eco-friendly and eco-business with community parinership surrounding Bogor Agricuttural University {IPB).

- 2. Summary of the project
Tl Please explain within 300 words: why the project Is necessary, objectives, location, targeted beneficiaries,
" expectedresulfs

In the early 2000, Bogor Agricultural University {IPB) declded that all of education activates has to be
centered at IPB Dramaga campus and resulted in an increrment of student population in the campus and
surrounding areas at that fime. This regulate has to been implemented immediately and effected on
several aspects In thé campus and sumrounding areas. One of aspects is to the declining of environment
quolﬂy of these areas rapidly without holistic improvement by involving the community around the
campus {PB." Some effort has been inifiated to manage organic waste in IPB campus such as waste
separation. They classified into two kind of waste for separation i.e. Inorganic and organic types.
Inorganic waste such PET bottle, papers, cans, glass bottle is sold to recycle cooperation. On the other
hand, organic waste Is mainly restaurants and households around IPB campus and ﬂown out o the
waterways without any freatments.

The real action on integrated waste management ai IPB campus is needed to improve its
environment quality at the present time. Because the large amount of organic waste Is produced by
‘4 | restaurants and households activities around campus iPB, they have to involve in and active participate

on, the waste management. Organic waste from restaurants and households can be used as raw

I ertols for production of blogas and compos as organic ferfilizer. Biogas Is a clean and renewable form
rgy and could be produce from organic waste. The quality of biogas is lower than commercial
bgas such as LPG or CNG,
the other hand, compos can be produced by fermentation process and the product can be
‘L ‘organic fertilzer. However, some problems are come out during production of compos from
restouran’rs and households waste. Femmentation process results bad smell and need long time
So¢ idal process for decomposition.  This difficulty make many people is not- motivated to treat
aste fo be compaos. Therefore they Just throw away the organic waste into environments.
1mportc1nr keys to make compos is how to reduce bad smell, effectivity of starting materials for
fermeéntafion process and also simple process. Here in this study, we will focus on the design of compos
dfges‘rer.:models, development of starfing matericls for optimization of the fermentation process,
enrichinent Guality of compos product. Here, we will develop adsorbent materials base on nanomaterials
for adsorb'bad smell and also can increase fime for the fementation process. This results study Is
expected to'be a model for community based for infegrated waste management at [PB campus.
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1.- Applicant Information

The Osaka Gas Foundation of International Cultural Exchange (OGFICE)
Research Grant for 2016/2017: Progress Report

Date: June 19, 2017

I Name of project leader
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Date of birth March 7,

Dr. Y. Aris Purwanto (Month, date, year) | 1964

Institution

Center for Environmental Research

. L Researcher
Bogor Agricultural University

Position

§| Address of institution

PPLH IPB, Gedung PPLH JI. Lingkar Akademik, Kampus IPB Darmaga, Bogor

Post code: 16880 | Tel. +62-251-8621262 | Fax. +62-251-8622134

E-mail: ppth@ipb.ac.id [ URL: http://www.pplh.ipb.ac.id

Home address
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Postcode: 16153 | Tel: +62-251-8346859 | Fax. -

E-mail: arispurwanto@ipb.ac.id I Mobile number: +62-8128818258

Name of contact person Contact address Institution
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Contact Address
{if other than home or —
organization address) Post code: Tel. i Fax.

E-mail: URL:
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: Ill. Project Setting

Theme: Renewabie Energy

1. Topic of the project For appropriate answer, please insert v’in the box on the right

a.

Integrated and Sustainable Waste Management v

b.

New Technology and Innovation on Waste Management Approach v

Title of the project
Analysis of Potency and the Development of Renewable Energy Industry Based on Biomass Waste in Jambi
Province

Summary of the project
Please explain within 600 words: why the project is necessary, objectives, location, targeted beneficiaries, and
resulfts obtained so far.

Indonesia is currently facing problems related to energy. The electricity ratio in some areas is still less than
100%; this means that some households in some areas do not have access to electricity. Currently, biomass is
considered as one of the primary sources of energy for both developed and developing countries. Indonesia
with a large amount of biomass waste as a source of electricity generation is considered as one of the
potential countries in this field. It is estimated that indonesia produces 146.7 million tons of biomass per year,
equivalent to about 470 Gl/y. The source of biomass energy is scattered all over the country. lambi province is
one of the provinces which has the significant potential for biomass waste. The source of biomass waste in
Jambi Province are mainly from palm oil mill, agricultural, and estate plantation. The ohjectives of this
research project were to analyze the potency of biomass waste energy in Jambi Province and to review the
possibility to develop the industry of renewable energy based on biomass waste in Jambi Province.
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done on the application of in-line defect scan but the application of outgoing wafer inspection at
post-fab environment has been very limited and rarely found in literature. With rapid growth of
automotive application in worldwide industry, the importance of quality of the wafer at die level
has never been so critical. This project has established an inspection methodology for bond pad
discoloration induced by polyimide process and also, evaluated the method used for bond pads
discoloration inspection over conventional inspection method. A method for detection of bond
pad discolorations at outgoing quality check especially in semiconductor industry is proposed.
An effective method for detection of the bond pad discolorations was proposed. The advantages
and disadvantages of the detection method are discussed. Factors that are affecting the
performances of the detection method are also described and analyzed.

Pencapaian Utama
Key Findings

A method for detection of bond pad discoloration was proposed. In order to overcome the
inherent deficiencies of the conventional method (method A) in detection of different severities
of bond pad discolorations, PMI inspection pass is of utmost important and necessary to reduce
defect escapees. The PMI inspection pass uses the averages of grey scale values of each pixel
within the defined region to represent the entire unit of the bond pad as a single entity. The
threshold can then be set to determine pass or fail by inspectors easily. Unlike the conventional
method which uses the concept of pixel to pixel comparison method. This is useful to detect
localised defects but not feasible for the detection of bond pad discoloration as a whole
especially very mild bond pads discoloration.

Hasil Penyelidikan
Deliverables

Sila tandakan item yang berkaitan pada senarai berikut:
Please tick the relevant items below:

Item Bilangan/Number
Kertas teknikal/bersiri dalaman
Internal technical/serial papers
Tesis/disertasi pelajar sarjana
Student’'s Masters thesis/dissertation
Tesis pelajar PhD
Student’s PhD thesis
Kertas persidangan tempatan
Local conference papers
Kertas persidangan antarabangsa
International conference papers
Makalah dalam jurnal tempatan
Local journal papers
v | Makalah dalam jurnal antarabangsa 1
International journal papers
Monograf atau buku
Book/monograph




Lain-lain/others (sila nyatakan/please specify)

Sila senaraikan maklumat (pengarang, tahun, tajuk, jurnal/penerbit, jilid, halaman) bagi
penerbitan/tesis yang dihasilkan (jika ada).

Please specify the publications (authors, year, title, journal/publisher, volume, page nos.) (if
any)

David Chua, S.N., Mochamaddan, S., Tanjong, S.J., Yassin, A., Lim, S8.F. “Detection of Bond Pad
Discolorations at Outgoing Wafer Inspections,” IEEE Transactions on Semiconductor Manufacturing,
Vol 1(1), 2017. '

Pengecaman Output
Output Identification

Sila tandakan penerangan yang berkaitan pada senarai berikut:

Please tick the relevant description as given below:

Suatu sumbangan besar kepada bidang ilmu yang berkaitan

A major contribution to Imowledge (new Imowledge) in the respective discipline

Suatu sumbangan kecil tetapi bermakna kepada bidang ilmu yang berkaitan

A minor but important contribution io knowledge in the respective discipline

4 | Suatu sumbangan besar kepada teknologi/ciptaan/algoritma dalam bidang yang berkaitan
A major contribution to technology/invention/algorithm or a tangible product

Suatu sumbangan kecil tetapi bermakna kepada teknologi/ciptaan/algoritma berkaitan

A minor but important contribution to relevant technology/invention/algorithm
Terdapat potensi yang baik untuk kajian lanjutan ke arah pemasaran

There is a good potential for further R & D and commercialization

Suatu sumbangan besar kepada kerangka polisi pengurusan/garis panduan

A major contribution to management policy framework/suidelines (in relevant areas)
Suatu sumbangan kecil tetapi bermakna kepada kerangka polisi pengurusan/garis panduan
A minor contribution to management policy framework/guidelines (in relevant areas)
Sesuai untek dijadikan bahan pengajaran/case study atau bahan latihan

The finding is suitable for use as a complementary teaching/training material (a case study)
Suatu output yang baik dan berpotensi untuk memenangi hadiah penyelidikan

A quality output that has a potential for winning a research award

Suatu bahan yang baik/sesuai untuk hebahan atau pameran

A good/suitable material for showcasing/publicizing/exhibition




Lain-lain/Others (Sila nyatakan/Please specify)

Sinopsis Hasil Penyelidikan bagi Tujuan Promosi

Synopsis for Promotional Purposes

(Beri huraian ringkas yang tidak melebihi 400 perkataan dan dalam bahasa yang mudah, bagi maksud hebahan hasii
penyelidikan ini melalui media massa dan ‘Unimas Research Update”)

{Please provide a synopsis not exceeding 400 words, in a not-too-technical language, for the purpose of promoting
this research findings through the mass media and Unimas Research Update).

The deployment of Automatic Visual Inspection (AVI) system in the semiconductor
manufacturing industry has become increasingly popular than ever not only due to its relatively
high value as a yield analysis tool of outgoing products but more importantly the prevention of
defect escapee. It is well-known that the current trend of electronic devices is heading towards
the idea of the smaller the better. Researchers and manufacturers are vying to produce small and
smaller die feature size with shrinking circuitries. As a result, the requirements for the integrated
circuitry (IC) processing and packaging in all facets are getting higher and more stringent as
well. Producing a die that is able to meet its functionality is simply not good enough as the cost
of production can be extremely high due to prevalence of screening tests that need to be set up
and performed. One of the ways to reduce the cost is to introduce inspections on the wafer.
Inspection is one of the important criterion to ensure the quality of the device, at the same time it
helps to prevent faulty parts being delivered to customers which is very important for wafer
fabrication manufacturers. This research has shown a useful method of screening bond pad
discoloration at outgoing process in semiconductor industry.
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the propoerties of the pepper berries, processes and different methods of drying conducted all
around the world. Market study of available dryer in market as well as pattern for similar
mechanisms have been studied too. Development of dryer applied Engineering Design process
that begin with problem definition, followed by conceptual design, embodiment design and
finally detail design. The list of functions have been defined carefully at the beginning of the
design process. Important parameters were also considered during the development process
namely natural frequency of the pepper berries, physical properties of berries, motor speed,
material of drum, safety factor and manufacturability of the developed drum. Number of
experiments have been conducted to confirm on important information before the design of the
dryer can be finalized. Once completed, the design drawing was sent to fabricator for
fabrication. Qualified fabricator will be appointed to ensure the quality and saftey of the
designed dryer. Once ready, the fabricated dryer continues with simple testing to ensure the
dryer is fit to be used. However, validation with actual application is unable to run due to budget
and time constraint.

Pencapaian Utama
Key Findings

There are number of pepper species in Sarawak. Different species have different characteristics
and chemical properties that consequently contribute to significant different of pepper berries
natural frequency. Number of specimens from different pepper species have been tested and
range of natural frequencies were gathered from 44 Hz to 100 Hz.

A compact drum dryer has been designed and fabricated. The drum can accommodate up to 3 kg
fresh pepper berries. The overall size of the dryer inclusive of the support structure is lm
(length) x 0.5m (wide) x 0.7m (height). The drum speed is also adjustable depending on the
pepper natural frequencies. The maximum speed can reach up to 5500 rpm. The material used
for the prototype is complied with the international food standard. The development also
addressed the safety features as the rotating drum is protected by the drum cover outside and
both of the drums have its own lock. The base structure was design to be fitted to the floor in
order to stabilized the structure as well as to absorb the vibration of the high drum rotation.

Hasil Penyelidikan
Deliverables

Sila tandakan item yang berkaitan pada senarai berikut:
Please tick the relevant items below:

Item Bilangan/Number
Kertas teknikal/bersiri dalaman -
Internal technical/serial papers
Tesis/disertasi pelajar sarjana
Student’s Masters thesis/dissertation
Tesis pelajar PhD
Student’s PhD thesis
Kertas persidangan tempatan
Local conference papers







Pengecaman Qutput
Output Identification

Sila tandakan penerangan yang berkaitan pada senarai berikut:

Please tick the relevant description as given below:

Suatu sumbangan besar kepada bidang ilmu yang berkaitan

A major contribution to knowledge (new knowledge) in the respective discipline

X | Suatu sumbangan kecil tetapi bermakna kepada bidang ilmu yang berkaitan

A minor but important contribution to knowledge in the respective discipline

Suatu sumbangan besar kepada teknologi/ciptaan/algoritma dalam bidang yang berkaitan
A major contribution to technology/invention/algorithm or a tangible product

Suatu sumbangan kecil tetapi bermakna kepada teknologi/ciptaan/algoritma berkaitan

A minor but important contribution to relevant technology/invention/algorithm
Terdapat potensi yang baik untuk kajian lanjutan ke arah pemasaran

There is a good potential for further R & D and commercialization

Suatu sumbangan besar kepada kerangka polisi pengurusan/garis panduan

A major contribution to management policy framework/guidelines (in relevant areas)
Suatu sumbangan kecil tetapi bermakna kepada kerangka polisi pengurusan/garis panduan
A minor contribution to management policy framework/guidelines (in relevant areas)

X Sesuai untuk dijadikan bahan pengajaran/case study atau bahan latihan

The finding is suitable for use as a complementary teaching/training material (a case study)
Suatu output yang baik dan berpotensi untuk memenangi hadiah penyelidikan

A quality output that has a potential for winning a research award

X | Suatu bahan yang baik/sesuai untuk hebahan atau pameran

A good/suitable material for showcasing/publicizing/exhibition

»a| P

Lain-lain/Others (Sila nyatakan/Please specify)
-nil-

. Sinopsis Hasil Penyelidikan bagi Tujuan Promosi

Synopsis for Promotional Purposes

(Beri huraian ringkas yang tidak melebihi 400 perkataan dan dalam bahasa yang mudah, bagi maksud hebahan hasil
penyelidikan ini melalui media massa dan ‘Unimas Research Update®)

{Please provide a synopsis not exceeding 400 words, in a not-too-technical language, for the purpose of promoting
this research findings through the mass media and Unimas Research Update).

The drum dryer has good potential to be commercialized as the drum can improve the pepper
drying rate. The design has considered safety of the user as the dryer has two drums; rotating
drum and drum cover. Both have its own lock. It is very easy to insert and take out the dried
peppers with the shared functions of the drum door. The drum is equipped with fin to ensure the
pepper berries can dry evenly. The compact design is just suitable for the small planters daily
harvesting volume. At the same time, the compact size (Im x 0.5m x 0.7m) enables the dryer to
be stored in house. The most important is the cost of the dryer is reasonable and affordable by all
pepper planters. By having the dryer, pepper planters are no longer depending on the weather to
the dry the pepper. They can plant and harvest the pepper throughout the year that consequently
increase their income.










outgoing quality control stage. The initial objectives of the research were (i) to evaluate the
effects of correlation in quality characteristics on manufacturing quality control, and (ii) to
propose a method for assessing the quality of multivariate products. In relation to the first stated
objective, it was found that two of the variables demonstrate high positive correlation. The
collected measurements were well within the desired tolerance and specification limits, hence in
this study, we cannot conclude the effect of correlation in determining product quality.
Nevertheless, what-if scenarios were simulated and studied to demonstrate the achievement of
the first objective. In relation to the second objective, an approach based on the modified
tolerance region has been proposed and it has been shown to be effective in highlighting
potential out-of-specification in the case of bivariate correlated data.

D. Pencapaian Utama
Key Findings
1. It was found that the case study company demonstrates common practices of
manufacturing quality control/analysis in industry where correlation in measurements is
not taken into consideration.
2. Tt was shown that ignoring correlation in evaluating process performance can provide
misjudgment about the process.
E, Hasil Penyelidikan
Deliverables

Sila tandakan item yang berkaitan pada senarai berikut:
Please tick the relevant items below:

Item Bilangan/Number
Kertas teknikal/bersiri dalaman
Internal technical/serial papers
Tesis/disertasi pelajar sarjana
Student’s Masters thesis/dissertation
Tesis pelajar PhD
Student’s PhD thesis
N Kertas persidangan tempatan 1
Local conference papers
Kertas persidangan antarabangsa
International conference papers
Makalah dalam jurnal tempatan
Local journal papers
Makalah dalam jurnal antarabangsa
International journal papers
Monograf atau buku
Book/monograph

Lain-lain/others (sila nyatakan/please specify)




Sila senaraikan maklumat (pengarang, tahun, tajuk, jurnal/penerbit, jilid, halaman) bagi
penerbitan/tesis yang dihasilkan (jika ada).

Please specify the publications (authors, year, title, journal/publisher, volume, page nos.) (if
any}

Pending publication of conference paper titled ‘Estimating non-conformance using the modified
tolerance region method and the target distance method’ presented in UNIMAS Silver Jubilee on
18-20 October 2017.

Pengecaman Output
Output Identification

Sila tandakan penerangan yang berkaitan pada senarai berikut:

Please tick the relevant description as given below:

Suatu sumbangan besar kepada bidang ilmu yang berkaitan

A4 major contribution to knowledge (new knowledge) in the respective discipline

N Suatu sumbangan kecil tetapi bermakna kepada bidang ilmu yang berkaitan

A minor but important contribution to knowledge in the respective discipline

Suatu sumbangan besar kepada teknologi/ciptaan/algoritma dalam bidang yang berkaitan
A major contribution to technology/invention/algorithm or a tangible product

Suatu sumbangan kecil tetapi bermakna kepada teknologi/ciptaan/algoritma berkaitan

A minor but important contribution to relevant technology/mventlon/algorzthm
Terdapat potensi yang baik untuk kajian lanjutan ke arah pemasaran

There is a good potential for further R & D and commercialization

Suatu sumbangan besar kepada kerangka polisi pengurusan/garis panduan

A major contribution to management policy framework/guidelines (in relevant areas)

N Suvatu sumbangan kecil tetapi bermakna kepada kerangka polisi pengurusan/garis panduan
A minor contribution to management policy framework/suidelines (in relevant areas)

N Sesuai untuk dijadikan bahan pengajaran/case study atau bahan latihan

The finding is suitable for use as a complementary teaching/training material (a case study)
Suatu output yang baik dan berpotensi untuk memenangi hadiah penyelidikan

A quality output that has a potential for winning a research award

N Suatu bahan yang baik/sesuai untuk hebahan atau pameran

A good/suitable material for showcasing/publicizing/exhibition

Lain-lain/Others (Sila nyatakan/Please specify)




‘Sinopsis Hasil Penyelidikan bagi Tujuan Promosi

Synopsis for Promotional Purposes

(Beri huraian ringkas yang tidak melebihi 400 perkataan dan dalam bahasa yang mudah, bagl maksud hebahan hasil
penyelidikan ini melalui media massa dan “Unimas Research Update®)

(Please provide a synopsis not exceeding 400 words, in a not-too-technical language, for the purpose of promoting
this research findings through the mass media and Unimas Research Update).

In today’s advanced modern technology, most products quality are defined by more than one
quality characteristics. Although measurements are often assumed to be normally distributed, in
the real-world quality characteristics are in fact represented by non-normal distributions and this
is no exception in many manufacturing processes. Application of traditional process capability
methods to non-normal data can mislead decision-making process due to underestimation or
overestimation of process performance. From this study, it was noted that most manufacturers
still adopt the common methods of univariate quality analysis to assess multivariate process,
which are inefficient and may provide inaccurate conclusion about the process, especially when
correlation exists. It was observed that several limitations arise when assessing process
capability for multivariate non-normal data. Principal component analysis (PCA) explains the
variance-covariance structure of a set of variables through a number of linear combinations of
these variables. Although the application of PCA does not require the assumption of joint
multivariate normal data, most of the methods that employ PCA estimates the multivariate
process capability assuming that the quality characteristics are normally distributed. Secondly,
most works that use the distance method and the PCA techniques failed to consider correlation
among the variables when defining the new specification limits. Alternative method such as the
distance method can be used to evaluate non-normal multivariate data however it does not
provide the convenience of data visualization. Finally, when considering multivariate non-
normal data, methods of transformation often diminishes the visual interpretation of the original
measurements with respect to the original specification limits. In this study, an approach for
analyzing multivariate data in the application of manufacturing quality control has been
proposed. This approach can be appealing to the manufacturers in which the modified tolerance
region method can be effective in identifying the mean and variation of the correlated quality
characteristics against the combined specifications.
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C. Pencapaian Keseluruhan
Overall Achievement
Huraikan pencapaian berbanding objektif, hipotesis serta permasalahan asal yang diselidiki.
Describe the achievements in relation to the original objectives, hypothesis and research
problems.
The objective of this research has been achieved where integrated optical tap PLC based on SOI
LCRW has successfully implemented into PON FTTH optical access network as in-line
monitoring device. The device can be monitor up to 128 ONU with the main signal output power
-18.52 dBm for both downstream signals (1480 nm and 1550 nm) with maximum distance of 20
km. This device can be install simultaneously or separately at the main line and distribution line
of FTTH network.
D. Pencapaian Utama
Key Findings
New in-line monitoring device based on Silicon-bn—insulator large cross-section rib waveguide.
E, Hasil Penyelidikan
Deliverables

Sila tandakan item yang berkaitan pada senarai berikut:
Please tick the relevant items below:

Item Bilangan/Number
Kertas teknikal/bersiri dalaman
Internal technical/serial papers
Tesis/disertasi pelajar sarjana
Student’s Masters thesis/dissertation
Tesis pelajar PhD
Student’s PhD thesis
Kertas persidangan tempatan
Local conference papers
Kertas persidangan antarabangsa
International conference papers
Makalah dalam jurnal tempatan
Local journal papers




v | Makalah dalam jurnal antarabangsa 1
International journal papers

Monograf atau buku
Book/monograph

Lain-lain/others (sila nyatakan/please specify)

Sila senaraikan maklumat (pengarang, tahun, tajuk, jurnal/penerbit, jilid, halaman) bagi
penerbitan/tesis yang dihasilkan (jika ada).

Please specify the publications (authors, year, title, journal/publisher, volume, page nos.) (if
any)

Pengecaman Qutput
Oultput ldentification

Sila tandakan penerangan yang berkaitan pada senarai berikut:
Please tick the relevant description as given below:

Suatu sumbangan besar kepada bidang ilmu yang berkaitan
A major contribution to knowledge (new knowledge) in the respective discipline

Suatu sumbangan kecil tetapi bermakna kepada bidang ilmu yang berkaitan
A minor but important contribution to knowledge in the respective discipline

Suatu sumbangan besar kepada teknologi/ciptaan/algoritma dalam bidang yang berkaitan
A major contribution to technology/invention/algovithm or a tangible product

X Suatu sumbangan kecil tetapi bermakna kepada teknologi/ciptaan/algoritma berkaitan
A minor but important contribution to relevant technology/invention/algovithm

X Terdapat potensi yang baik untuk kajian lanjutan ke arah pemasaran
There is a good potential for further R & D and commercialization

Suatu sumbangan besar kepada kerangka polisi pengurusan/garis panduan
A major contribution to management policy framework/guidelines (in relevant areas)

Suatu sumbangan kecil tetapi bermakna kepada kerangka polisi pengurusan/garis panduan
A minor contribution to management policy framework/cuidelines (in relevant areas)

Sesuai untuk dijadikan bahan pengajaran/case study atau bahan latihan
The finding is suitable for use as a complementary teaching/training material (a case study)

Suatu qutput yang baik dan berpotensi untuk memenangi hadiah penyelidikan
A quality output that has a potential for winning a research award

Suatu bahan yang baik/sesuai untuk hebahan atau pameran
A good/suitable material for showcasing/publicizing/exhibition




Lain-lain/Others (Sila nyatakan/Please specify)

Sinopsis Hasil Penyelidikan bagi Tujuan Promosi

Synopsis for Promotional Purposes

(Beri huraian ringkas yang tidak melebihi 400 perkataan dan dalam bahasa yang mudah, bagi maksud hebahan hasil
penyelidikan ini melalui media massa dan ‘Unimas Research Update®)

(Please provide a synopsis not exceeding 400 words, in a not-too-technical language, for the purpose of promoting
this research findings through the mass media and Unimas Research Update).

Integrated optical tap planar lightwave circuit (PLC) based on silicon-on-insulator (SOI) large
cross-section rib waveguide (LCRW) for fiber-to-the-home (FTTH) passive optical network
(PON) in-line monitoring system has successfully designed and implemented in the FTTH
network. In-line monitoring system has the advantage as service provider are able to know the
damage and location of the fiber break on the transmission line directly. This allows technicians
to repair or correct the affected line without interrupting other lines or other user. Besides, this
also can reduce the time to detect the location of the damage and at the same time the damage
can be fixed immediately which can reduce the operation cost. The selection of SOI as a material
in this device is due to its transparency and low loss at the communication wavelength and
fabrication compatibility with CMOS technology on SOI platform. The monitoring device can
be install in all branch within FTTH network with up to 128 users without interrupt the
performance and quality of the data and video. This device can be install simultaneously or
separately at the main line and distribution line of FTTH network. The main signal output power
of -18.52 dBm for both downstream signals (1480 nm and 1550 nm) with maximum distance of
20 km has been obtained where this value of output power is exceeding the 802.3ah IEEE EPON
standards.
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cheaper compare to RT/Duroid.

The designed and fabricated filter can be used widely in the industrial application especially in
rice industry that can act as a microwave sensor where it can detect the quality of the rice.

In terms of publication, one conference paper has been presented. Later, one journal will be
published in national journal (Scopus index).

D. Pencapaian Utama
Key Findings

The designed and fabricated filter can be used widely in the industrial application especially in
rice industry that can act as a microwave sensor where it can detect the quality of the rice. This
band pass filter is low in cost and very easy to fabricate.

E, Hasil Penyelidikan
Deliverables

Sila tandakan item yang berkaitan pada senarai berikut:
Please tick the relevant items below:

Item Bilangan/Number
Kertas teknikal/bersiri dalaman
Internal technical/serial papers
Tesis/disertasi pelajar sarjana
Student’s Masters thesis/dissertation
Tesis pelajar PhD
Student’s PhD thesis
Kertas persidangan tempatan |
Local conference papers
Kertas persidangan antarabangsa
International conference papers
Makalah dalam jurnal tempatan 1 (Scopus index)
Local journal papers
Makalah dalam jumnal antarabangsa
International journal papers
Monograf atau buku
Book/monograph

Lain-lain/others (sila nyatakan/please specify)

o Intex 2017
o Student undergraduate FYP Report

Sila senaraikan maklumat (pengarang, tahun, tajuk, jurnal/penerbit, jilid, halaman) bagi
penerbitan/tesis yang dihasilkan (jika ada).




Please specify the publications (authors, year, title, journal/publisher, volume, page nos.) (if
any)

In process of publication at Journal of Telecommunication, Electronic and Computer
Engineering (International UNIMAS STEM Engineering Conference 2017)

Pengecaman Output
Output Identification

Sila tandakan penerangan yang berkaitan pada senarai berikut:

Please tick the relevant description as given below.

Suatu sumbangan besar kepada bidang ilmu yang berkaitan.

A major contribution to knowledge (new knowledge) in the respective discipline

/| Suatu sumbangan kecil tetapi bermakna kepada bidang ilmu yang berkaitan

A minor but important contribution to knowledge in the respective discipline

Suatu sumbangan besar kepada teknologi/ciptaan/algoritma dalam bidang yang berkaitan
A major contribution to technology/invention/algorithm or a tangible product

Suatu sumbangan kecil tetapi bermakna kepada teknologi/ciptaan/algoritma berkaitan

A minor but important contribution to relevant technology/invention/algorithm
Terdapat potensi yang baik untuk kajian lanjutan ke arah pemasaran

There is a good potential for further R & D and commercialization

Suatu sumbangan besar kepada kerangka polisi pengurusan/garis panduan

A major contribution to management policy framework/guidelines (in relevant areas)
Suatu sumbangan kecil tetapi bermakna kepada kerangka polisi pengurusan/garis panduan
A minor contribution to management policy framework/guidelines (in relevant areas)
Sesuai untuk dijadikan bahan pengajaran/case sfudy atau bahan latihan

The finding is suitable for use as a complementary teaching/training material (a case study)
Suatu output yang baik dan berpotensi untuk memenangi hadiah penyelidikan

A quality output that has a potential for winning a research award

Suatu bahan yang baik/sesuai untuk hebahan atau pameran

A good/suitable material for showcasing/publicizing/exhibition

Lain-lain/Others (Sila nyatakan/Please specify) : -

Sinopsis Hasil Penyelidikan bagi Tujuan Promosi

Synopsis for Promotional Purposes

{Beri huraian ringkas yang tidak melebihi 400 perkataan dan dalam bahasa yang mudah, bagi maksud hebahan hasil
penyelidikan ini melalui media massa dan “Unimas Research Update’)

(Please provide a synopsis not exceeding 400 words, in a noi-too-technical language, for the purpose of promoting
this research findings through the mass media and Unimas Research Update).

The applications of microwave sensors are wide. Microwave sensors, or known as radar or radio
frequency (RF) operate at frequencies ranging from 300 MHz to terahertz. They are commonly
used in industry due to their effectiveness in sensing and not sensitive to the environment. One
of their great advantages is their ability in sensing task in wide capacity. This great advantage
leads the communication between the sensor and the Material Under Test (MUT) to become
non-invasive, non-ionizing and contact-less manner, which by then allows the information of the
MUT to be extracted further. Thus, the test subject information could be extracted without
affecting the quality and material’s condition of the test subject.




Microwave sensors can be divided into several types such as radiometer sensors, transmission
sensors and last but not least the most popular among all, resonator sensor. The easiest way to
develop the resonator sensors is by applying the principle of microstrip filter. The microstrip
filter response greatly on the frequency shift and broaden the curve compared to free space when
filled with a test subject.

Microstrip wideband bandpass filter (BPF) is one of the mostly used devices as the microwave
sensors. In recent years, the development of the wideband BPF have shown rapid increment and
variety of different wideband BPF has been reported.

This research focus on the design of slotted ring wideband bandpass filter design. Broadside-
coupled microstrip-slot technique has been implied. This technique can produce tight coupling
filter with a wideband frequency range performance where the slotline in the bottom layer will
be coupled to the two open-circuited stubs on the upper layer of the patch. Meanwhile, Rogers
RO4003C substrate with thickness of 0.508 mm is used to maintain the low manufacturing cost.
The designed wideband BPF possess good performance and suitable to be used as a microwave
sensors to measure the rice quality.
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cryptographic hash function on reconfigurable hardware is one of the problems that need to be
solved. Therefore, the high speed designs are required in order to improve the maximum
frequency of the design. Besides, the area implementation needs to be reduced as well as power
consumption of the design. Cryptographic hash function or known as message digest algorithms,
are algorithm that translates a random string of characters into hash code output.

The objective of this project is to design and implement the cryptographic hash function on
reconfigurable hardware based on timing, power and area implementation. Furthermore, in order
to increase the speed of the design, a study on how to improve the maximum frequency is
performed. In this project, FPGA is used as reconfigurable hardware because it is flexible and
appropriate platform to implement the design. Besides, the process of placement and route is
important where the architecture of FPGA family device need to be considered for converting
HDL code into gate level.

High performances of SHA-1 and SHA-256 hash function were obtained based on pipelining
and unfolding transformation technique. Both designs provided high throughput by using new
implementation techniques of hash function algorithm on reconfigurable hardware.

Pencapaian Utama
Key Findings

The key findings of this project are high performance design based on pipelining and unfolding
transformation technique.

Hasil Penyelidikan
Deliverables

Sila tandakan item yang berkaitan pada senarai berikut:
Please tick the relevant items below:

: Item Bilangan/Number
Kertas teknikal/bersiri dalaman
Internal technical/serial papers
Tesis/disertasi pelajar sarjana
Student’s Masters thesis/dissertation
Tesis pelajar PhD

Student’s PhD thesis

Kertas persidangan tempatan

Local conference papers

Kertas persidangan antarabangsa 1
International conference papers

Makalah dalam jurnal tempatan 1
Local journal papers

Makalah dalam jurnal antarabangsa

International journal papers




Monograf atau buku
Book/monograph

Lain-lain/others (sila nyatakan/please specify)

Sila senaraikan maklumat (pengarang, tahun, tajuk, jurnal/penerbit, jilid, halaman) bagi
penerbitan/tesis yang dihasilkan (jika ada).

Please specify the publications (authors, year, title, journal/publisher, volume, page nos.) (if
any)

1. Shamsiah binti Suhaili, Takahiro Watanabe, Norhuzaimin Julai, (2017), High speed and
throughput evaluation of SHA-1 hash function design with pipelining and unfolding
transformation techniques, Journal of Telecommunication, Electronics and Computer
Engineering (JTEC), Vol. 9, No.3-10, pp. 19-22.

2. Shamsiah binti Suhaili, Takahiro Watanabe, (2017), Design of High-Throughput SHA-
256 Hash Function based on FPGA, The 6th International Conference on Electrical
Engineering and Informatics 2017 (ICEEI2017), Resort World Langkawi, Kedah,
Malaysia on 25 - 27 November.

Pengecaman Qutput
Output Identification

Sila tandakan penerangan yang berkaitan pada senarai berikut:
Please tick the relevant description as given below:

Suatu sumbangan besar kepada bidang ilmu yang berkaitan

A major contribution to knowledge (new knowledge) in the respective discipline

v | Suatu sumbangan kecil tetapi bermakna kepada bidang ilmu yang berkaitan

A minor but important contribution to knowledge in the respective discipline

Suatu sumbangan besar kepada teknologi/ciptaan/algoritma dalam bidang yang berkaitan
A major contribution to technology/invention/algorithm or a tangible product

Suatu sumbangan kecil tetapi bermakna kepada teknologi/ciptaan/algoritma berkaitan
N | A minor but important contribution to relevant technology/invention/algorithm

Terdapat potensi yang baik untuk kajian lanjutan ke arah pemasaran
There is a good potential for further R & D and commercialization

Suatu sumbangan besar kepada kerangka polisi pengurusan/garis panduan
A mgjor contribution to management policy framework/suidelines (in relevant areas)

Suatu sumbangan kecil tetapi bermakna kepada kerangka polisi pengurusan/garis panduan
A minor contribution to management policy framework/guidelines (in relevant areas)

Sesuai untuk dijadikan bahan pengajaran/case study atau bahan latihan

The finding is suitable for use as a complementary teaching/training material (a case study)
Suatu output yang baik dan berpotensi untuk memenangi hadiah penyelidikan

A quality output that has a potential for winning a research award

Suatu bahan yang baik/sesuai untuk hebahan atau pameran
4 good/suitable material for showcasing/publicizing/exhibition




Lain-lain/Others (Sila nyatakan/Please specify’)

Sinopsis Hasil Penyelidikan bagi Tujuan Promosi

Synopsis for Promotional Purposes

(Beri huraian ringkas yang tidak melebihi 400 perkataan dan dalam bahasa yang mudah, bagi maksud hebahan hasil
penyelidikan ini melalvi media massa dan ‘Unimas Research Update®)

(Please provide a synopsis not exceeding 400 words, in a not-too-technical language, for the purpose of promoting
this research findings through the mass media and Unimas Research Update).

Nowadays, security has become an important topic of interest to researchers. Different types of
cryptography algorithms have been developed in order to improve the performance of these
information protecting procedures. A hash function is a cryptography algorithm without a key
such as MD5, RIPEMD160, and SHA-1. In recent years, designing of SHA-1 and SHA-256 hash
function become popular because it were important in security design application. One of the
applications of hash function was HMAC where the architecture of hash function needed to be
improved in terms of speed and throughput in order to obtain the high performance design. The
objective of this project was to design high speed and throughput evaluation of SHA-1 and
SHA-256 hash function based on combination between pipelining and unfolding techniques. By
using both techniques in designing the architecture of SHA-1 design, the speed of SHA-1 hash
function can be increased significantly as well as throughput of the design. In this paper, five
proposed SHA-1 architectures were designed with different stages of pipelining such as 1, 4 and
40 stages. The results showed high speed design of SHA-1 design can be obtained by using 40
stages pipelining with unfolding factor two. Furthermore, SHA-256 design and SHA-256
unfolding design based on reconfigurable hardware have been successfully completed using
Verilog code. These designs were simulated and verified using ModelSim. The results showed
that the proposed SHA-1 and SHA-256 unfolding design gave better performance on Arria II
GX in terms of throughput. Thus, high speed design of hash functions were successfully
obtained which can give benefit to society especially in security system data transmission and
other types of hash functions in terms of methodology in order to obtain the high performance
design of hash function in the future.
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system contains nanofiller under electrical stress was modeled and analyzed using Finite
Element Magnetics Method 4.2 (FEMM 4.2). By analyzing the electric field distribution, the
presence of nanofiller in the polymer matrix was found to significantly affect the electric field
distribution around the nanoparticles. The presence of the nanofiller affected the dielectric
strength within the nanocomposites.

Based on the literature review, we decided to consider one-dimensional (1-D) nanofiller also
known as platelet in this project. The second objective has been accomplished by modeling the
interphase structures surrounding the nanoparticles and neighboring nanofiller within the
nanocomposites. In order to investigate the effect of the presence interphase region on the
electric field distribution within the nanocomposites, the permittivity value of the interphase
region for both models were varies. The electric field distribution in nanocomposites (e.g.
polyethylene with clay nanofiller) varies with the presence of the nanofiller interphase due to the
different values of the interphase permittivity. Meanwhile, the effect of the presence neighboring
nanofiller on the electric field distribution within the nanocomposites also have been reported in
this project by varying the distance between two nanofiller. The model was predicted that the
electric field intensity reduces when the distance between neighboring nanoparticles in the
nanocomposite increases. These factors can affect the measured breakdown strength in the
resulting nanocomposites.

Pencapaian Utama
Key Findings

The presence of the nanofiller affected the dielectric strength within the nanocomposites.

The electric field distribution in nanocomposites (e.g. polyethylene with clay nanofiller) varies
with the presence of the nanofiller interphase due to the different values of the interphase
permittivity.

The electric field intensity reduces when the distance between neighboring nanofiller in the
nanocomposite increases
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Student’s PhD thesis
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In process of publication at Journal of Telecommunication, Electronic and Computer
Engineering (International UNIMAS STEM Engineering Conference 2017)




Pengecaman Output
Output Identification

Sila tandakan penerangan yang berkaitan pada senarai berikut:

Please tick the relevant description as given below:

Suatu sumbangan besar kepada bidang ilmu yang berkaitan

A major contribution to knowledge (new knowledge) in the respective discipline

/ | Suatu sumbangan kecil tetapi bermakna kepada bidang ilmu yang berkaitan

A minor but imporiant contribution to knowledge in the respective discipline

Suatu sumbangan besar kepada teknologi/ciptaan/algoritma dalam bidang yang berkaitan
A major contribution to technology/invention/algorithm or a tangible product

Suatu sumbangan kecil tetapi bermakna kepada teknologi/ciptaan/algoritma berkaitan

A minor but important contribution to relevant technology/invention/algorithm
Terdapat potensi yang baik untuk kajian lanjutan ke arah pemasaran

There is a good potential for further R & D and commercialization

Suatu sumbangan besar kepada kerangka polisi pengurusan/garis panduan

A major contribution to management policy frameworl/guidelines (in relevant areas)
Suatu sumbangan kecil tetapi bermakna kepada kerangka polisi pengurusan/garis panduan
A minor contribution to management policy framework/guidelines (in relevant areas)
Sesuai untuk dijadikan bahan pengajaran/case study atau bahan latihan

The finding is suitable for use as a complementary teaching/training material (a case study)
Suatu output yang baik dan berpotensi untuk memenangi hadiah penyelidikan

A guality output that has a potential for winning a research award

Suatu bahan yang baik/sesuai untuk hebahan atau pameran

A good/suitable material for showcasing/publicizing/exhibition

Lain-lain/Others (Sila nyatakan/Please specify) : -

Sinopsis Hasil Penyelidikan bagi Tujuan Promosi

Synopsis for Promotional Purposes

(Beri huraian rmgkas yang tidak melebihi 400 perkataan dan dalam bahasa yang mudah, bagi maksud hebahan hasil
penyelidikan ini melalui media massa dan ‘Unimas Research Update®)

{Please provide a synopsis not exceeding 400 words, in a not-foo-technical language, for the purpose of promoting
this research findings through the mass media and Unimas Research Update).

Recent works show that the presence of the interphase surrounding nanoparticles can improve
the dielectric properties of nanocomposites. Also, neighboring particles in the nanocomposites
affect the electric field distribution. By model and analyze the effect of one-dimensional (1D)
nanofillers towards the electric field distribution when the interphase and neighboring are taken
into account inside the nanocomposite system. Finite Element Method Magnetics (FEMM) 4.2
as software tools for modeling of nanocomposites system consists of polymer matrix,
nanoparticle filler with interphase and neighboring particles is modeled under the electrostatic
problem module. Electric field intensity is observed with different distance between adjacent
nanoparticles and interphase region permittivity values. The result obtained show that the
presence of the interphase with various permittivity value will result in distorted electric field
intensity surrounding a nanoparticle. Furthermore, the electric field intensity also affected when
adjacent nanoparticles displaced between each other within nanocomposites. Therefore, the
presence of nanofiller and its interphase plays an important role in determining the electric fieled
intensity within nanocomposite systems.
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