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2017 SATU Joint Research Scheme 
Hosted by SATU member universities
Call for SATU Member Co-PIs

Application Deadline: Friday, June 16, 2017
Overview
In order to provide an interchange platform to integrate resources and facilitate mutual research cooperation among SATU member universities, SATU International Secretariat launches the SATU Joint Research Scheme.

The SATU Joint Research Scheme initiates the engagement and mutual cooperation of researchers within the SATU member universities through integration of academic resources and linkage of research interests among researchers of the region. The aim of the scheme is to increase the quality, quantity and profile of SATU research cooperation.

The SATU Joint Research Scheme serves as a platform to connect scholars who share similar research interests and integrate resources to support the academic research exchanges within SATU member universities.

Project Principal Investigators might be invited for a presentation about the Project in the 2018SATU Presidents’ Forum to present the work of the joint research teams under the scheme, and to promote the awareness of and involvement in collaborative opportunities in the region.

Application Requirements
Applicants must be working at SATU member universities and have received the doctoral degree. To apply for project Co-PIs, please select one project and complete the application form (double click to open the file)
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. All applications must be recommended (a signature at the bottom of application form by the President or SATU representative would suffice) and submitted by SATU member universities to satu@email.ncku.edu.tw. 

Application Results
Applications would be reviewed by individual project hosting unit at member universities and selection decisions of Co-PIs would be made within three weeks of the application deadline. 

Projects Call for SATU Member Co-PIs list 
(Please click the PDF file named after the PI for detailed description)
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2017 SATU Joint Research Scheme Program

Host Application Form

Date: 2017/ 04 [/ 25 (year /month/day)
1. Host University
University Malaya, Malaysia
2. Host Unit
Nanotechnology and Catalysis Research Centre (NANOCAT), University Malaya, Malaysia
3. Joint Research Project Title

Green Fabrication, Characterization and Application of CNTs-Polymer Nano Hybrid Membrane

for Elimination of Crude Hydrocarbon from Industrial Waste Effluent

4. Principal Investigator

Passport Name Dr. Zaira Zaman Chowdhury
. . Bangladesh

Nationality anglades Gender (oM IF

Address Senior Lecturer, Nanotechnology and Catalysis Research Center, University
Malaya, Malaysia

Telephone (Office) 60379674259 (Home / Mobile) 60102675621
+603-7957 5451 ., |dr.zaira.chowdhury@um.edu.my,

Fax Number E-mail [~ ;

zaira.chowdhury76@gmail.com

5. Co- PI from the same unit — If any

Passport Name Prof. Dr. Rafie Bin Johan

Nationality Malaysian Gender IM oF

Address Director & Professor, Nanotechnology and Catalysis Research Center,
University Malaya, Malaysia

Telephone (Office) 60379674259 (Home / Mobile) 60193682407

Fax Number +603-7957 5451 E-mail mrafiej@um.edu.my
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6. Project Details
Project ABSTRACT: Carbon nano structured materials like carbon nanotubes (CNTs),

Description | graphene (Gr) or graphene oxide (GrO) have been extensively used for composite
preparation owing to their high tensile strength, enlarged surface area, excellent
thermal stability, ease of high recovery and reusability. Surface functionalization of
carbon nano materials provides a versatile route for improving the activity for
synthesizing the membrane. The application of functionalized multi walled carbon
nano tubes with polysulfone (PSF) blend can enhance the overall performance of the
ultrafiltration membrane significantly. Polysulfone-a kind of thermoplastic polymer
has resistance to high temperatures and it has high hydrolysis stability. These
properties allow its’ extensive use in membrane synthesis for remediation of
targeted contaminants from waste water. The polymer Polysulfone (PSF) can be
used easily for membranes preparation as it can be reproduced and it has
controllable size of pores down to 40 nano-metres. Polysulfone based membranes
can be used for waste water treatment and gas separation. The advantage for using
PSF based ultrafiltration membrane is that it can offer extremely high flow rates at
very low differential pressures when compared with other polymers like nylon or
polypropylene media. Additionally, membrane made from PSF can be sterilized with
in-line steam or in the autoclave and can retain its’ strength up to 50 times. In this
project Polysulfone (PSF) membranes will be prepared by the phase inversion
method. Three different solvents: N, N-dimethyl-formamide (DMF), chloroform
(CHCLs), and tetra hydro-furane (THF) will be used for PSF blending. To enhance its
recovery efficiencies, permeate flux and selectivity; PSF will be blended with
functionalized multi-walled carbon nanotubes MWCNTs at different ratios.
Multi-walled CNTs will be synthesized from hydrothermally treated base catalyzed
activated carbon derived from waste lignocellulosic residues of rubber wood saw
dust using incipient wetness method. The synthesis of CNTs from waste biomass
will reduce the cost of membrane preparation up to a greater scale. The growth of
Multi-walled carbon nanotubes (MWCNTs) will be carried out using catalytic
chemical vapor deposition (CCVD). The prepared MWCNTSs will be functionalized
using acid refluxing techniques. Scanning Electron Microscope (SEM) and
Transmission Electron Microscope (TEM) will be used to view the morphology of the
blended membrane and MWCNTs. The Raman spectroscope will be used to confirm
the functionalization of the MWCNTs by comparing the defects on the MWCNTS
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introduced by acid treatment and finally the composite membrane thus produced
will be used for treatment of oil-water samples.

1. Problem Definition/Research Background/Introduction

Contamination of water by light or heavy weight crude Oil is caused by range of
industrial processes such as crude oil production, oil refinery, petrochemical
industry, metal processing, compressor condensates, lubricant and cooling agents,
car washing as well as waste disposal by different restaurants [1]. Oily wastewater
comprises of different types of toxic substances such as phenols, petroleum
hydrocarbons and polyaromatic hydrocarbons. These chemicals are highly toxic
and these impede the growth of plant and animals; correspondingly mutagenic and
carcinogenic to human beings also. The chemical oxygen demand (COD) and colour

degrade substantially by presence of oil in waste stream [1].

The escalation of comprehensive mandate for edible oils has caused a remarkable
upsurge in the farming of oil seeds, predominantly soybean and oil palm [2]. The oil
seeds are frequently treated to get the oil contents which are successively processed
for consumption by human and diverse industrial solicitations. Thus the vegetable
oil industries cause environmental pollutions ensuing from oil spill and oily
discharge into the aqueous stream. The oily sludge discharged into the environment
below the standard discharge limits will pose high toxicity to the aquatic organisms

and other ecological indemnities to the water bodies [3].

Oil and grease is basically a group of chemicals rather than a specific chemical
compound which can be extracted by certain solvents, such as 6-carbon aliphatic
compound of hexane [4, 5]. They are hydrophobic and non-polar in nature [5].
Generally, oil is insoluble in the water-phase [6, 7]. Due to anaerobic
circumstances, oils and grease are converted to long chain fatty acids (LCFA) and
glycerol by hydrolysis reactions [8, 9]. The glycerol later on disintegrates to produce
1, 3-propanediol [10] and consequently to acetate [11]. The mixture of oil-water
containing droplets greater than or equal (2) to 150 microns is classified as free oil
while oil-water mixture with droplets size ranging between 20 and150 microns, are
classified as dispersed oil mixture. The oil-water mixture with droplet sizes smaller

than 20 microns are known as emulsified oil mixture and oil-water mixture with

droplet sizes smaller than 5 microns are classified as soluble oil mixture [12]. The
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majority of crops like Soybean, palm, sunflower, safflower, cottonseed, rapeseed,
and peanut produces vegetable oils. The major exporters of vegetable oils are
Malaysia, Argentina, Indonesia, the Philippines, and Brazil while countries such as
the Netherlands, Germany, the United States, and Singapore are both major
exporters as well as importers of vegetable oils [13].

2. Background of the proposed Solution/Technology/Literature Review

Previous literature reported that physical treatment like Gravity separator,
dissolved air floatation (DAF) method cannot completely eliminate the oily
pollutants but just convert them to a further concentrated waste [14]. Therefore, it
is indispensable to develop a new efficient parting method centered on a membrane
separation process to process the oily stream [15]. The membrane separation
technique (MST) has been acknowledged as an innovative approach for oil
wastewater treatment in recent years. It is an upgrading of the conventional
activated sludge process. In MST process, oily wastewater separation is carried out
without using a secondary sedimentation tank [16]. The main limitations of MST
process are membrane fouling and concentration polarization [17]. Membrane
fouling can be defined as the diminution of the permeate flux of the membrane due
to the gathering of ingredients on the surface of the membrane or blocking of the
membrane pores [18]. To overcome these limitations, a substantial research has
been carried out for the addition of inorganic materials such as multi-walled carbon
nanotubes (MWCNTSs) in the matrix of the polymeric membranes [19]. The blended
membrane (BM) contains an inorganic material like carbon in its’ matrix which
ensures considerable improvements in the physical, chemical and mechanical
properties of the polymer [20].

However, the effective incorporation of MWCNTs in the polymer matrix improve the
permeate flux and the membrane fouling resistance as well as it will improve the
mechanical and chemical properties of the polymeric membrane. [21]. Previous
literature stated the importance of functionalization of inorganic materials in order
to increase the polymer compatibility without blocking the membrane pores [22].
Polymer blends and modification of backbone and side chains of conventional
polymers have been reported for the improvement of wastewater separation [23].
For economic feasibility and industrialization of the end products, optimization for

membrane synthesis and application is essential. Optimization using response

surface methodology (RSM) refers to enlightening the performance of the
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elimination process, system, performance of the membrane, or the quality of the
product in order to obtain the maximum benefit from it [24, 25]. The distinctive
properties of MWCNTSs for their well-developed porosity, active surface sites with
outstanding electronic properties and favorable mechanical and thermal stability
make them as an excellent support material in the polymer blended membrane
system. Depending on application, its’ surface properties can be tuned up to a
greater extent for incorporating it into polymer matrix using preplanned Design of
Experiments (DOE). Application of Response Surface Methodology (RSM)
encourages and extends the application areas, including membrane separation
process and others. Response surface methodology (RSM) is a collection of
mathematical and statistical techniques for empirical model building. The objective
of using design of experiments is to optimize a response (output variable) which is
influenced by several independent variables (input variables). Overall the
experimental process is a series of tests, called runs, in which changes are made in
the input variables at different levels in order to identify the reasons for changes in
the output response. The application of RSM to design optimization is aimed at
reducing the cost of expensive analysis methods and their associated numerical
noise. The process can improve the convergence of the optimization process
because they reduce the effects of noise and they allow for the use of
derivative-based algorithms. Until recently, very few studies were conducted which
have employed this approach for synthesis as well as application of polymer
blended membrane based on MWCNTs extracted from renewable lignocellulosic
substrates. To ensure maximum efficiency of the process with limited number of
experiments, the different preparation conditions will be varied to control and
regulate the performance of the membrane in terms of removal efficiencies. This will
further reduce blocking of the porous texture of the membrane. The computational
modeling studies will effectively produce a polynomial mathematical model for
overall efficiency of the process in cost effective way. The model simulation studies
along with detailed statistical analysis will highlights the advantages and
limitations of the proposed model to determine the removal efficiencies of the
system.

3. OBJECTIVES:

The leading resolution of this research is to evaluate the effect of acid functionalized

MWCNTSs derived from renewable sources on a PSF membrane. The preparation of
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MWCNTs based on waste lignocellulosic residues will reduce the overall membrane
synthesis process as well as it will ensure the construction of highly permeable and selective
membranes; which is containing functionalized carbon nano materials inside a polymer
matrix that could easily be scaled-up.

The objectives of the research are as follows:

4+ To produce amorphous phase activated carbon from catalytically pretreated
Rubber wood sawdust (RWSD), Fiber (RF) Palm Tree Fiber (PF)-using water as
“Green catalyst” in first phase and activation of hydro-char using Lewis Base by

water shift reaction.

4+ To study on potential of using the catalytic chemical vapor deposition (CCVD)
method for the production of MWCNTs and its’ functionalization with acid

treatment.

4+ To fabricate polysulfone (PFS) membrane and bended membrane
(PSF+MWCNTSs) by the phase inversion method using Design of Experiment (DOE)

for computational simulation.

4 To characterize the nanostructured materials as well as the membrane using a
range of techniques: transmission electron microscopy (TEM), scanning electron
microscopy (SEM), infra-red spectroscopy (IR), thermo-gravimetric analysis (TGA),
Brunauer Emmett-Teller (BET), tensile strength, a cross-flow filtration system and
the contact angle analyzers. This will be undertaken in order to see any structural

and performance changes upon modification of the membranes.

4 To test the membrane filtration system for the removal of oil from the water
solution and the capability of the composite membrane in fouling resistance by

using the standard industrial waste water.

4. PROJECT TASKS / RESEARCH APPROACHES OF THE PROJECT:
The project has been subdivided into four work phases including WP-1, WP-2, WP-3
and WP-4. WP-1 and WP-2 deal with the Synthesis and Characterization of

Activated carbon (AC) as precursors for producing CNTs in cost effective ways. By

considering the cost of commercial CNTs, attempts has been made to synthesize
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CNTs from renewable resources of agro-industrial waste of Palm Fiber (PF), Rubber
wood sawdust (RS) and rubber wood fiber (RF)- all of which grow abundantly
throughout the year. The approaches have been designed to remove waste
hazardous materials (Oils/hydrocarbons) from effluents using waste lignocellulosic
residues. This environmentally friendly approach will reduce the manufacturing
cost of polymeric membrane upto a greater extent. WP-3 has been undertaken to
produce membrane using computational modelling scheme whereby the process
variables will be optimized to lower down the preparation cost by reducing
experimental runs in systematic way. WP-4 will ensure the quality of prepared
membrane to treat oily water discharged from different industries.

(a) New/improved end products
WP-1: Synthesis of Activated Carbon (AC) from Rubber Wood Saw Dust, Rubber
wood and Palm tree Fiber
(i) Hydrothermal Carbonization of RWSD and RF
The selected lignocellulosic by-products Rubber wood saw dust (RWSD), Rubber

wood Fiber (RF) and palm tree fiber (PF) will be first washed thoroughly to eliminate
dust and inorganic matters on their surfaces. The collected samples of agro
residues should be dried in an oven (Model Memmert 600, Germany) at a
temperature of 105 °C for 24 h to remove all the moisture. The dried precursors are
cut or ground into small pieces. They are sieved to the size of 1-2 mm. They are then

stored in air-tight containers to avoid moisture build up and fungal infections.

In this study, two step physiochemical techniques has been adopted by using water
as green catalyst at first step and alkali metal hydroxide catalyst (KOH) to activate
the hydro char derived from biomass sources. At first step, the char will be prepared
under flow of nitrogen at low temperature of 250 C for 12 hours in an autoclave in
presence of water. The prepared hydrochar will be impregnated with solid KOH
pellets. The ratio between char with solid KOH will be kept at 1:1. 500 ml water will
be added with char and KOH pellets and heated at 90-100 -C for 6 hours to catalyze
the formation of new pores as well as disruption of residual lignocellulosic linkage
with subsequent removal of un-burnt tarry substances or aromatic lignin droplets.
The mixture will be kept overnight in oven at 105 °C to dry the sample completely.

The un clogging of pores to enhance the surface area of the final product will be

further facilitated by secondary stage of pyrolysis. Thus two types of hydrochar that
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is powdered and fibrous char will be produced from two types of starting

precursors.

(ii) Base Catalytic Approach for Activation

The secondary stage of pyrolysis will be carried out at 750 -C for 2 hours under the
flow of carbon di oxide (COj). The temperature will be ramped from room
temperature to the desired activation temperature. When the required activation
temperature will be reached, the nitrogen gas flow should be turned off and carbon
dioxide (CO,) gas flow will be started to initiate the activation process. The activated
products are washed with hot deionized water to recover unreacted KOH. Few drops
of hydrochloric acid (0.1 molar) are used during washing the sample. The sample
will be washed several times with hot deionized water until the pH of the washing
solutions reached around 6-7. The washed activated carbons will be then kept in an
oven (Model Memmert 600, Germany) at 105 °C. Based on precursor’s type, the
activated carbon will be labeled as powdered activated carbon (PAC) and fibrous
activated carbon (ACF).

(iii) Characterization of AC

In this proposal, the obtained catalysts are characterized by X-ray diffraction (XRD)
to show diffraction peaks and it is typically limited to the identification of specific
lattice planes that produce peaks at their corresponding angular positions 26
determined by Bragg’s law, Fourier transform infrared (FTIR) to determine surface
functional group, The surface morphology was performed on scanning electron
microscope (SEM), Transmission electron microscopy (TEM) to determine void
volume and wall thickness of catalysts, Temperature-programmed desorption (TPD)
of ammonia to determination the acid sites in the catalysts, Thermal stability (TGA),
Elemental analysis, Raman Spectroscopy use for determination of surface
structure and functional group, composition and ash content. Zeta potential will be

used for determination of surface charge.
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WP-2: Growth of MWCNTs from AC and its’ Functionalization

(i) Catalyst preparation for Incipient Wetness Method

At first nickel salt will be dissolved in acetone and PAC and ACF samples will be
impregnated with that using the incipient wetness impregnation method. Four
different weight percent (w/w%) samples of nickel catalyst will be prepared and the
ratios were calculated based on the Ni to PAC and ACF in the sample. Using the
ratios, 1, 3, 5, and 7%, preparations will be made by mixing the required amount of
nickel nitrate hexahydrate Ni (NO3)2'6H20 with small amount of acetone (in
universal glass bottle) until all the nickel salt is totally dissolved and homogenously
mixed. The catalyst will be mixed with specified amount of PAC and ACF. The
mixture will be then sonicated in the ultrasonic bath for 30min at room
temperature and with high sonication speed. The nickel impregnated carbon
sample will be left in the water bath at temperature of 56°C and sonicated for 12 h

to ensure complete impregnation process and evaporation of any excess acetone.

(ii) MWCNTs Growth by CCVD method

Catalyst substrate will be fixed in a ceramic alumina boat in the tubular ceramic
reactor (Figure 1). Calcination will be carried out at 350°C with nitrogen gas flow
rate of 200 mL/min for 2 h into the CVD reactor under atmospheric pressure. The
solid will then be reduced by hydrogen gas at 400°C and 120 mL/min flow rate for
2 hr. The reduced catalysts will be, then, cooled down to ambient temperature and
weighed to determine the amount of moisture present. The synthesis of MWCNTs
and CNF will be carried out on the reduced catalysts by the CVD reactor at
atmospheric pressure and in the presence of a C¢He/H2 mixture (total flow rate, 20
and 100 mL/min) at 650°C. The raw MWCNTs and CNF will be cooled down to
ambient temperature followed by measurement of the product weight. The
processes of calcination, reduction, and growth processes of carbon nano materials
will be done for the four different weight percent samples of the catalyst. The best
samples in terms of the percentage yield will be chosen for further studies. The yield

will be calculated from the difference between the weight of the sample after

calcination and reduction were done (before MWCNTs and CNF growth) and its
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weight after the growth of MWCNTs and CNF completed.

(iii) Functionalization of MWCNTs and Characterization

0.5 g of MWCNTSs or CNF will be immersed in 80 ml mixture of H>SO4/HNO3 (3:1,
v/v) at 70° C for different times under continuous sonication. The black solid
obtained after filtration will be washed several times with distilled water, and dried
at 80°C in vacuum for 8 h. The resulting COOH modified MWCNTs and CNF
(MWCNTs/CNF-COOH) will be used for further application. The FTIR and Raman
spectra of the samples will be recorded on the FTIR Impact-410 and Renishaw Invia
instruments, respectively. The TEM images will be taken by a TEM-1010, JEOL.
The DSC/TGA thermograms will be recorded on the DSC/TGA, Labsys-instrument.

The heating rate was 5°C min~! in nitrogen atmosphere.

(b) New/improved synthesis design/routes

WP-3: Synthesis of PSF and PSF + MWCNTs composite membrane

(i) Synthesis of PSF Membrane

Polymeric membrane containing PDF dissolved in three different solvents: N-N’
dimethylformamide (DMF), chloroform (CHCI3) and tetra-hydrofuran (THF) will be
prepared by immersion precipitation phase inversion method.

The PSF will be dissolved under constant stirring for 24 h. An ultra-sonicator, set to
a frequency of 60 % will be used to sonicate the solution for 10 min. A casting blade
will be used to cast the solution onto a glass substrate and left in ambient
conditions for 20 to 30 seconds before being immersed in a bath of water. The
membrane will be then left to air dry for another 24 hours. 0.2 wt% (w/v) of Maleic
acid (MA) which acts as a cross linker solution was also poured over the membrane.

Finally, the membrane will be placed in an oven at 125 °C for 30 min.

(ii) Synthesis of Composite Membrane (PSF + MWCNTSs) using Computational

simulation

The MWCNTs/PFS blend membranes will be produced using the immersion phase
inversion method for production of the polymeric membrane. The functionalized
CNTs will be blended

10
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with the polymer solution in varying concentrations: 0, 0.1, 0.2, 0.3, 0.4, 0.5 and
0.6 wt% (during stirring stage).

In this work, central composite design (CCD) will be applied to study the variables
for adsorption of pollutant ions from aqueous solution. CCD is extensively used for
fitting an empirical second-order polynomial equation. Usually, CCD is based on a
2n factorial runs with 2n axial runs and nc center runs (six replicates). In case of
two level factorial designs, each variable is investigated at two levels. However, as
the number of factors, n, increases, the number of runs for a complete replicate of
the design increases also. The response of removal efficiencies (y;) and the
corresponding factors are modeled and optimized by means of ANOVA analysis.
This helps to estimate the statistical parameters governing the sorption process.
Overall the optimization process contains three major steps of statistically
designing and performing the experiments, determining the coefficients in a
mathematical model and analyzing the adequacy of the model according to

following Eq. (1):

Y =f(Xo X X Xg ===~ X») (1)

Where, Y is the response of the system and X; is the variables under investigation
for the process. The goal is to optimize the response variable (Y). Table 1

summarizes the range of variables in terms of actual and coded factors.

Table 1. Independent variables for Synthesis of PSF+ MWCNTs/ CNF membrane

with their actual and coded levels

Variables Code | Units Coded Variable Levels

-a -1 0] +1 +a
Ratio of X1 - 0.06 0.2 0.4 0.6 0.73
MWCNTs/CNF
Time X2 h 7.6 24 48 72 88.36
Concentration of X3 % 0.13 0.2 0.3 0.4 0.47
thoe ~rracce linlrera
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It is expected that the independent variables are continuous and manageable
by experiments with insignificant errors. It is compulsory to find an appropriate
estimate for the accurate functional relationship between independent variables
and the response surface. The order of experimental run was randomized in order
to minimize the effects of the uncontrolled factors. The response was used to
develop an empirical model that correlated the response of adsorption uptake of
lead from single solute system using a second-degree polynomial equation as given
by Eq. (2):

Y :b0+zlblxl+zlbllxlz+22blj XlXJ (2)

i=1 j>1

Where, Y is the predicted response, bo the constant coefficient, b; the linear
coefficients, b; the interaction coefficients, b; the quadratic coefficients and x;, x; are
the coded values of the adsorption. For three variables, the recommended number
of tests at the center point is six. Hence, the total number of tests (V) required for

the three independent variables is:

N=2n+2n+nc=2x3+(2x4)+6=20 (3)

Factonal Pomnts

Axial Pomts

Center Points

Hybrid Points

> S e

Figure 3: Design Layout of Central Composite design (CCD) to study 3-parameter

process
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Once the desired ranges of values of the factors are predetermined, they are coded
to lie at +1 for the factorial points, O for the center points and * a for the axial
points. The complete layout for design matrix will be prepared for experimental

layout and design.

(iii) Characterization of Membrane

Polymeric nano-composite membranes will be prepared by the phase inversion
process without using non-woven polyester to carry out mechanical
characterization. A TA.XT Plus Texture Analyzer will used to carry out the analysis.
Strips of the membrane (with 5 cm effective length and 1 cm width) will be
measured to determine the rigidity gradient, strain energy and percentage
resilience. SEM and TEM images for surface morphology of the prepared membrane

will be taken. Contact angle of the prepared membrane will be measured and taken.

(c ) New/improved material characteristics & Application

WP-4: Application of PSF and PSF + MWCNTs composite membrane
(i) Pretreatment of Oily Water with MWCNTSs

The practical phase industrial waste water contained several solid particles and
unknown impurities and compounds suspended in oil water emulsions.
Furthermore it is a mixture of different sizes of oil droplets with variable
composition. Therefore, pre-treatment of the oily waste water should be carried out
before starting the membrane filtration process. The MWCNTs or CNF will be used
for pretreatment. The pre-treatment test will be carried out by dispersing raw
MWCNTs or CNF in oil waste-water. A constant amount of the oily wastewater (35
ml) containing solid particles and impurities will be added in five different sample
tubes containing different concentrations of raw MWCNTs or CNF: 0.0, 0.2, 0.3, 0.4
and 0.5 g. The sample will be sonicated for well dispersion for 21 days). 1H NMR
and 13C NMR spectra will be recorded on a Bruker AVANCE III 500 at 500.13 MHz

for 1H and 125.75 MHz for13C. Spectra were recorded in water unless otherwise

stated. The chemical shift values for all spectra obtained are reported in parts per
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million and referenced against the internal standard, TMS, which occurs usually at
zero parts per million for 1H NMR and relative to the central solvent signal taken as
677.00 for 13C NMR spectra. Coupling constants quoted are given in Hertz. It has
been observed in previous literature that carbon nano-materials can be used as
heterogeneous coagulants and/or flocculants in the pre-treatment of the oily
wastewater. The H NMR spectra will show that despite the lack of information about
the composition of the oil wastewater the pre-treatment with MWCNTs and CNF will
remove certain compounds. After filtration the sample will be ready for membrane

separation process.

(ii) Performance Evaluation of PSF and PSF + MWCNTs composite membrane
(a) Influence of MWCNTs on the membrane performance (pure water flux)

To investigate the influence of the MWCNTs or CNF on the membrane performance,
the cross-flow system will be used at room temperature (25 °C £ 5 °C). The effect of
weight fraction of carbon nano-materials on the membrane performance will be
studied using three different solvent as depicted earlier. The MWCNTs or CNF/PSF
membranes containing 0.1 to 0.6 wt% carbon nano-materials will be prepared
using the phase inversion method as described earlier. The pure polymeric
membrane without nano carbon will be also prepared using the same technique

with different solvent to study the solvent effect on water flux.

(b) Influence of pressure (driving force) on the membrane performance

The water fluxes of pure polymeric and blended membranes will be measured at
room temperature (25°C = 5 °C) and at different membrane pressure with a
constant concentration of nano carbon materials optimized in previous stage. The
permeate flux usually found to be increased with an increase of pressure. However
at initial stages of pressures flux declines irrespective of solvent and amount of
carbon nano materials in composite membrane. Basically the pressure difference
between retentate and permeate plays an effective driving force (and the increased
pressure) which could overcome the resistance; hence compelling more solution to

filter through the membrane and resulting in a higher permeate flux.

() Influence of filtration time on membrane performance

The water fluxes of pure polymeric and blended membranes will be measured at
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room temperature (25 °C = 5 °C) and at different filtration time with an optimized
concentration of carbon nao materials and pressure determined in previous stage.
An Ultra Shield 500 will be used to perform this experiment; (NMR) spectra of
organic compounds will be recorded on Bruker AV-300 (Bruker Biospin GmbH,
Karlsruhe, Germany) at 300 MHz. The samples were dissolved in CDCls containing
tetramethyl silane (TMS).

4. PERFORMANCE INDICATORS:

a) List of the quantifiable targets of this project:

i. In this project, 95-98% of oily hydrocarbons removal is targeted from industrial
waste effluent.

ii. The membrane can be regenerated and reused for 4-5 cycles.

iii. The potential of using powdered (PAC) as well as fibrous activated carbon (PAF)

for MWCNTSs production will be analysed.

b) Intangible outcomes/ benefits of this project:

1. Benefit of the Project/New Discovery/New Knowledge

i. The goal of this research is to yield suitable Nanocarbon-polymer composite
membrane which can be used as low cost ion selective membrane to ensure oil and
grease separation from waste effluents.

ii. Appropriate parameter can be established to ensure maximum water flux and
regeneration of the membrane which will minimize the cost of waste water
treatment.

iii. The good potential for producing membrane by CNTs with polymer is already
established but the effect of extracting CNTs from renewable resources using
agro-industrial wastes provides a new dimension of research.

It can provide an alternative renewable sources rather than using commercial CNTs
to minimize the cost of waste water treatment and produce environmentally friendly
biodegradable membrane which has great potential to remove oil from water. The

analytical data of present research work can be used on commercial basis to

develop a membrane separation unit having 3/4 successive membrane with

15

-1 SAlU





& : National Cheng Kung University
No. 1, University Road,

- 7 ; :

tc Iz\- I PreSIdentS Forum 701 Tainan City, Taiwan
of Southeast and South Asia und Talwan Universities : +886-6-2099250
ERAEEEOEE D AR ESE : +886-6-2373551

: satu@email. ncku.edu.tw
: http://conf.ncku.edu.tw/satu

@B » A

different thickness and diameter. Especially removal of oil from waste water by
palm oil fiber, rubber wood saw dust and rubber wood fibre can add new arena of

knowledge regarding the membrane separation technique up to a larger scale.

List of Appendix:
4+ The Detailed Flow sheet for WP-1, WP-2, WP-3 and WP-4 is provided in
Appendix A.

4+ Project Milestones in Appendix B
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Appendix B: Project Milestones

Task Task 36 Months (3 year)

Description Duration 4 8 12 16 20 24 28 32 36
(mth)

(a) New/improved | Total 8 months

end products
Output Task (a) Synthesis and

WP-1: Synthesis of Characterization of CNTs
Activated Carbon developed from AC obtained from
(AC) from Rubber Agro-Industrial waste

Wood Saw Dust, WP-1: 4 months

Rubber wood and
Palm tree Fiber

WP-2:  Growth of
MWCNTs from AC | WP-2: 4 months 1 Output Task (b) Synthesis
and its’ 1 of Membrane, Model
Functionalization 1 simulation and

Output Task (c) Oil
——— e —— ] ————— . — ] — — — — p— separation using
(b) “l:levylimproved Total 12 months NAsenbedni
synthesis
design/routes

WP-3: Synthesis of
PSF and PSF +
MWCNTs composite
membrane

(c) New/improved | Total 16 months
material
characteristics

WP-4: Membrane
Characterization &
Performance
B T ) [ pp— pu—— — —
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6. Project Details
Project Description

In most countries, the discharges of organics and inorganics effluents have severely
impacted soil and water bodies. Wastewaters containing micro-pollutants such as
endocrine disrupting compounds (EDCs), pharmaceutical chemicals, disinfection
by-products (DBPs), and trace metal-organic complexes have significant negative
effects on the ecosystem and nature . There are two main issues associated with
micro pollutants in waters: most of the existing approaches hinder the detection of
micro pollutants; most micro pollutants were either not detected or below the
detection limit, and the available current analytical equipment or remediation

techniques are rather complicated and expensive.

Taking into account the technical limitations of currently used technologies, the
complexity and high cost, an outcome for establishment of new simple methods
and use of cheap materials that are environmentally friendly should be considered
for remediation purpose. Ultra sound has been found as one of the most promising
alternative water treatment system. The application of ultrasound in the treatment
of water and waste water has been intrinsically studied in recent times. This is due
to the fact that the ultrasound system require very less chemicals in the process of
water treatment. However, ultra sound is an energy intensive system, which need
high inputs of current. The application of ultra sound system will be economically

not feasible.

The hypothesis of this research is that the application of suitable catalyst may

reduce significantly the amount of the current required. This synthesized catalysts

will be applied in a series of test to the sonification system to test the reduction
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ability of naproxen and bisphenol-A (2 types of micropollutants). Modified bismuth—|
and surface-functionalised carbon nano tubes are two catalyst, which can increase
OH'radical and enhance the rapid reduction process of micro pollutants in water.
The optimised sonication system with frequency and power in this study can
guaranty stable the sono-chemical reaction and produces effective results in term

of micro pollutant removal efficiency.

The aims of this study is to investigate the exact amount of catalyst required to
enhance the removal process and to optimise the experimental condition such as
frequency, power, amount and functionalities of catalysts to ensure energy and cost
efficiency in the removal process. The main objective in this study is to design
noble sonication system to remove micro-pollutants in the water. The specific
objectives of this research is to develop a suitable sono-catalysts using bismuth and
carbon nano-tubes as its main compound in the application of naproxen and
bisphenol-A removal. In this study, two novel materials will be synthesized using
modified bismuth compound and surface functionalised carbon nano-tube for
effective application as sono-catalyst to remove micro pollutants such as naproxen

and bisphenol-A.
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3. Joint Research Project Title
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6. Project Details
Project The upward trend in renewable energy industries encourages the
Description development of new and innovative design of wind turbines. The design

methods of wind turbines nowadays are mainly based on past
experiences, trials and errors, fluid dynamics theories and biomimetics.
Biomimetics is a relatively new method used in wind turbine design.
Biomimetics or biomimicry is the imitation of the models, systems, and
elements of nature for the purpose of solving complex human
problems. There are plenty of successful biomimetic project such as the
famous WhalePower which its turbine blades mimics the fins of
humpback whale. The result from this mimicry produces a biomimetic
turbine with higher wind power extraction. Hence, it is suggested that
biomimetics would be one of the straight forward and cost-effective
ways to design high performance wind turbine. This project aims to
propose a new biomimetic wind turbine inspired by the physical,
mechanical properties and flight behaviour of the Dryobalanops
aromatica seeds. The umique shape of the wings of Dyrobalanops
aromatica seeds might suggest a solution in optimum turbine blade
design. Fig. 1 shows the snapshot of a Dryobalanops Aromatica seed
sample.

0.01 m
=i

Fig. 1. A Dryobalanops Aromatica seed.

The expected output of this project will be a 3-bladed, horizontal axis,
downwind biomimetic wind turbine which adopts the shape and
mechanical properties of the wings of Dryobalanops Aromatica seed
into its design. Three special functions of the proposed biomimicry
turbine are highlighted in this project: High torque at low rotational
speed, flexible blades and passive yawing. The proposed biomimetic
wind turbine is expected to produce high torque in low rotational speed
compared to conventional turbine due to its longer blade chords. The
flexibility of the biomimetic wind turbine blade suggests the possibility
of excluding the need to strengthen the root of the turbine blade to
counter moment induced from axial thrust. Due to its unique shape

that is vei similar to a shuttlecock, the iroiosed biomimetic turbine is ‘ lU
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expected to have better passive yawing capability which aligns the
rotor automatically and quickly to face the oncoming wind. Fig. 2
shows the sketch while Fig. 3 shows the 3D model of the proposed 3-
bladed biomimetic downwind horizontal axis wind turbine.

Turbine blades

Nacelle

Current flow

~— Support

Fig. 2. General arrangement of the proposed biomimetic wind turbine

Fig. 3. 3D model of the proposed biomimetic wind turbine blades

The proposed biomimetic wind turbine will be fabricated and
experiment will be conducted on a number of parameters, i.e.
rotational speed and power performance in order to get an optimum
design with higher efficiency, less material and cost effective. The
design works are divided into three tasks; a) Design the shape and
geometry of the proposed biomimetic wind turbine and the test rig, b)
Design the basic structure of the proposed biomimetic wind turbine for
field work implementation, and c) Design the arrangement and
configuration of the generator for optimum integration with the
proposed biomimetic wind turbine. Then, simulation and experiment
will be carried out in order to optimize the design and evaluate basic

performances.
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With the proposed biomimetic wind turbine prototype, testing and
data collection will be conducted. In this stage, detailed analysis,
troubleshooting and redesigning will be carried out. Wind tunnel
testing for different configurations of proposed biomimetic wind
turbine models over a considerable range of velocities would be carried
out; including flow characteristic visualization, wind velocities
measurement, pressure measurement, start-up time, vibration, noise,
stability and wind turbine power efficiency measurement. The wind
tunnel test result will be correlated and validated with the
computational fluid dynamics (CFD) simulation results for
performance evaluation and to continue developing the proposed
biomimetic wind turbine. Completing the design and analyses stages,
an actual size pilot prototype of the entire system will be fabricated.
The integration of each sub-system and the functionality of the whole
system will be examined.

7. Acknowledgement (Signed by the President or SATU representative to show recognition)
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2017 SATU Joint Research Scheme Program
Host Application Form

Date: 2017 __ /__April __/__ 30_(year /month/day)
1. Host University |
UNIVERSITI MALAYSIA SABAH
2. Host Unit
BORNEO TOURISM RESEARCH UNIT

3. Joint Research Project Title
Sustainable consumption and production and responsible behaviour in tourism Industry

4. Principal Investigator
Passport Name Prof Dr Jennifer Chan Kim Lian
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Borneo Tourism Research Centre,

Address Faculty of Business, Economics and Accountancy, Universiti Malaysia Sabah,
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Telephone
+06088320-060 ., likimchan@yahoo.co.uk
Fax Number E-mail [— .
jenniferchan@ums.edu.my

S. Co- PI from the same unit — If any

Passport Name Nil
Nationality Gender (oM aF
Address

Telephone (Office) (Home / Mobile)

Fax Number E-mail

6. Project Details
Project Description Sustainable consumption and production and responsible behaviour in

tourism industry
The research seeks to examine the sustainable consumption and production

within the key tourism sectors (airline, accommodation, food and beverage, tour
operation and tourist destination) and responsible behavior of tourist.
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The main question addresses: How can sustainable consumption and production
be successfully implemented in the tourism industry?

The key objectives :

1) To describe the perceptions of sustainable consumption and production in
the tourism industry

2) To analyse the current status and practices of sustainable consumption
and production from the key tourism sectors

3) To identify the motives and behavioral approaches undertaken in
implementing sustainable consumption and production.

4) To integrate the values inherent in sustainable consumption and behavior
changes that influence the sustainable consumption pattern in tourism
activities and business practices

5) To propose holistic tourism sustainable consumption and production
framework based on the inputs from the tourism sectors.

The importance of sustainable consumption and production was documented as
one of the 17 sustainable devleopment goals by the United Nations. It is identified
as one of the three overarching objectives of, and essential requirements for,
sustainable development, together with poverty eradication and the management
of natural resources in order to foster economic and social development ( United
Nation Sustainable Development Goals). It was acknowledged that fundamental
changes in the way societies produce and consume are indispensable for
achieving global sustainable development. Indeed, sustainable consumption has
been recognized as an integral element of sustainable development and an issue
of paramount importance as recorded in The UN Conference on the Environment
and Development held in Rio de Janeiro in 1992, where sustainable consumption
and production is as an overarching theme to link environmental and
developmental challenges. The concept of sustainable consumption and
production was recognized in the Johannesburg Plan of Implementation, adopted
in 2002 at the World Summit on Sustainable Development (WSSD).

Tourism involves movement of people and has significant positive and negative
consequences on nature resources, environment, societies, cultures and
economies. The major cause of the continued deterioration of the global

environment is the unsustainable patterns of consumption and production.
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Sustainable consumption means the use of products and services that have a
minimal impact on the environment so that future generations can meet their
needs. It is about the individual behavior that improves the social and
environmental performance as well as meets their needs. Sustainable
consumption and production is pertinent to the tourism industry in order to ensure
its sustainable growth. It requires the changes in values and attitudes towards
environment, resources and society within a specific context or industry. Study
how both consumers and suppliers within nature tourism context incorporate
sustainability issues into their production and consumption behavior are
significant in shaping the industry long term growth.

Indeed, the growth of tourism depends significantly upon the sustainable
consumption and production practices by the key tourism suppliers and the
sustainable consumption by the consumer or tourists. Likewise, there has been
an increasing awareness and demands in sustainable tourism products and
services. Clearly, key tourism suppliers such as tour operators, transportation,
accommodation, food and beverage, tourist destination and local community can
significantly influence and promote sustainable tourism consumption and
production. Hence, having sound and sustainable production and consumption
practices ensure the sustainability of economic resources and wellbeing of the
community is prevalent to the health of country economy and long-term growth.
The key concepts of sustainable consumption and production have been well
documented in the Towards a 10-Year Framework of Programmes on
Sustainable Consumption and Production. Yet, there is limited evidence on the
sustainable consumption and production practices among the key tourism
sectors. Hence, this research aims to fill up the said gap.
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6. PrOJect Details 7 ‘ .
PIOJeCt Descuptlon This 'STRIPED Study' programme encompasses a multidisciplinary

approach to re-investigate through research and collaboration. Many
studies were conducted solely by individual discipline and this will hamper
the process of translation of knowledge from laboratory level to the clinical
and commuynity level. Without translational medicine, no matter how
enormous amount of data and knowledge generated by the virologist,
microbiclogist and therapeutic compound researchers/biochemist, the
'knowledge could not be utilized untll it is further fesearched in the clinical
settings and community.

Many biomarkers have been identified as potential predictors for the
progress and cutcome of dengue infection. Unfortunately, none was tested
rigorously in the clinical setting. Hence, a study will evaluate the biomarkers
by the clinician and if found to be useful, customization of the test kit can be
performed by experts from this area such as an immunologist. Further re-
evaluation of the test kit again will be conducted by the clinician. Apart from
testing the biomarkers, other potential effect modifiers should be statistically
calculated along and these will also serve as a predictor for the clinical
ouytcomes of dengue infection. One novel area in this is genotype studies of
the dengue viryses. This requires expertise from the virology department to
sequence the genome and associate it with the clinical data.

The virologist not only can perform genotyping, she can also screen the
antiviral properties using the dengue virus. The virologist role is thus
expanded to the testing of novel herbal compound that could possibly lead
to a cure in dengue infection. Traditional Chinese Medicine has a long
history and certain herbal compound have anti-viral properties. Some of
which is suitable to be tested in our study due to the anti-viral properties
recorded in both ancient and cyrrent times. However, limited studies were
conducted on this aspect, Therefore, a study on traditional herbal compound
will be conducted to evaluate the anti-viral broperties against the dengue
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- dengue virus which could lead to the complication of dengue infection. Thus,

r'being infected by the

a psychosocial aspect relating to the identification of factors which could
influence the behaviour of the public in curbing dengue infection will be
investigated. This study will identify the key factors that influence the
behavioural change and a behavioural intervéntion can be developed. This
| intervention will again be evaluated in future studies by a large scale
community based interventional studies.

Objectives:

1. To understand the pathogenesis of dengue infection. @

2. To identify novel biomarkers for the usage in the managerﬁent of clinical
dengue cases. ¥
| 3. To understand the knowledge, attitude and practice of the public in
curbing dengue infection and it's spread.

4. Discovery of new herbal compounds which can be used to treat dengue
infected patients.

5. To understand the geographical distribution of dengue cases and
identification of risk factors of dengue infection.

Displines involved:
Clinical epidemiology
Spatial epidemiology
Clinical TCM
Biochemistry
Virology

Immunology

Psychology

7. Acknowledgement (Signed by the President or SATU representative to show
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PV cooling proposal - SATU

Introduction,

Photovoltaic (PV) panels become hot during operation. This will affect its efficiency. They operate more efficiently if the
rear of the panel is cooled. Cooling can be effected using passive and active methods as shown in Figs. 1 and 2,
respectively. Passive cooling using a heat pipe (HP) with evaporator section in intimate contact with the rear of the PV
panel and finned condenser section is shown in Fig. 1 (a). Cooling is via natural convection (NC) to the ambient. If the PV
panel is located over water, cooling could be performed by immersing the condenser section in the water as shown in Fig,
1(b) with the use of a wicked heat pipe. The hybrid heat pipe - phase change material (PCM) cooling system shown in
Fig. 1(c) could maintain a constant surface temperature with the PCM melting during periods of high radiation intensity
and condensing when radiation is Jow or at night. Cooling is aided with a heat pipe attached to it. Active systems with
thermoelectric (TE) cooling is shown in Fig. 2(a). The PV panel could be passively cooled with NC or forced convection
(FC) air flow if it is provided with an air channel duct underneath as shown in Fig, 2(b). A metal foam or mesh could be
provided in the channel to enhance heat transfer. If the PV panels are located over water, forced circulation (FC) of water
could be pumped under the panels to cool them.

Proposed heat pipe and PCM cooling.

The following are possible areas for research and collaboration to determine the performance of the heat pipe and PCM
PV cooling. As a first step, data to show daily transient PV output and panel temperature versus solar radiation intensity
and ambient temperature over 24 hours operation. PV manufacturers or suppliers would be contacted to participate in the
study. High performance PV panels would be obtained from them to be tested in order to compare the various results
obtained using the same panels. At a recent meeting held, 1 PV supplier and 1 local solar heater manufacturer showed
interest to participate, Researchers from University of Central Lancashire (UK), RMIT (Australia), Fujikura (Japan) have
also expressed interest in the project. An initial grant of RM 150,000 was awarded by CREST Malaysia (2014-2016) to
conduct research on LED cooling with thermoelectric and heat pipe (vapor chamber), Two ISI journal papers were
published (with impact factor 3.0 and 1.7) and one is under review. A postgraduate student was produced,

Impact,

Increased efficiency and life span will be beneficial to PV installers and end-users in the long term.
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- Heat pipe

Heat pipe PV panel

PV panel

N/

Water

(b) PV panel with vertical
water-cooled heat pipe.

(a) PV panel with vertical
air-cooled heat pipe.

Heat pipe

PCM
PV panel

(c) PV panel with PCM and
air-cooled heat pipe.

Fig. 1. Passive PV panel cooling with heat pipes and PCM.
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Fig. 2. Active PV panel cooling with thermoelectric and force convection.
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1. Host University

National Yunlin University of Science and Technology
2. Host Unit
Department of Information Management

3. Joint Research Project Title
Textual Mining and Analysis of Chinese Poetry Based on Topic Modeling

4. Principal Investigator
Passport Name HUANG, CHUEN-MIN

Nationality Republic of China Gender oM oF

Address 123, University Road, Section 3, Douliou, Yunlin, Taiwan, R.O.C.
Telephone (Office) +8865342601 (Home / Mobile) +886963119624

Fax Number +88655312077 E-mail [‘ennyhuang921@gmail.com

5. Co- PI from the same unit - If any
Passport Name

Nationality Gender |oM oF
Address

Telephone (Office) (Home / Mobile)

Fax Number E-mail

6. Project Details

Project Description To promote traditional Chinese culture, all kinds of classical Chinese
literature have been digitized. Some provide web browsing or query
functions to the public, which helps to unveil the glory of the vast
literary works at any time. Although the study on the interpretation
of the poetry by expert has a significant advantage of profession, it
has the limitation of volume due to the constraints of human efforts.
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In the vast volume of poetry, it becomes an impossible mission, even
over the years, to rely on a small number of experts in conducting a
mutual citation and annotation task. In addition, some studies may
be limited by the analysts' perspectives, or may be unable to provide
a comprehensive analysis due to the limited availability of the
original work at the time of writing. In view of the fact that term
segmentation techniques of vernacular are often inadequate for
classical Chinese poetry and many studies have shown the virtue of
word processing closely related to information extraction, this study
intends to extract the keywords of Chinese poems based on lexical
chain theory. We consider that each character has a conditional
probability of its next character, and the fundamental idea of
building Chinese Syntactic Chain Processing (CSCP) is a bottom-up
concatenating process based on the intensity and significance degree
of distribution rate to extract meaningful descriptors from a string by
processing the direct link and the inverted link in parallel. The
process will be iterated until no concatenation can be found, and this
iterative merging process will generate a series of short and long
descriptors from the string of context. Unlike using complex
algorithms, such as HMM, this method is relatively simple,
furthermore, it can even be applied to a single document without a
lot of training examples. On the other hand, we will also write a
segmentation program of the Chinese Classic Poetic Formula
(CCPF) based on the rules of classical Chinese poems. Words
obtained from the CSCP and CCPF will be used as a priori
knowledge in Latent Dirichlet Allocation (LDA) framework. We
will explain the proposed methods, experimental steps, data
preprocessing results to illustrate that this architecture not only
obtains semantically meaningful words from a large number of
documents, but also analyzes the theme of poem connotations, the
analysis of the theme and the transmutation of poetic expressions
between different dynasties. Finally, we will also explain evaluation
method to measure the effectiveness of our models.
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6. Project Details
Project Description In this project, we aim to

- Establish the firmware development infrastructure to
support the custorm made IoT processor
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“ VI compiler,, 1nfrastructure,@§\zvgw h 155 an open source
platform for thany modern compilers (e.g i‘*NVCC for GPUJ
and QpenCL for parallel computmg) LI.VM is based on a
three-phase ~ compilation  architecture  (front-end
programming language, common optimizer and backend
hardware architectyre), where the developer can customize
the compiler based on their own needs flexibly. We intend
to customize L.IYM by creating a new backend targeting
the custom IoT processor we design. The backend module
designed will be tightly integrated with the architecture of
our custom IoT processor to provide the best performance
and power consumption profile. On the other hand, we
intend to support only C and assembly language under
LILVM framework, as these two languages are W1dely used
in embedded system design.

,,é;i

ﬁlae built on

For the cryptographic engine, AES was selected in this
project because it is the de-facto encryption algorithm in
many secure communication protocol and widely used in
IoT application. Hardware implementation of AES is
advantageous compare to software in terms of speed and
energy efficiency, but it required integration effort with
existing processor architecture. Moreover, hardware
implementation needs to consider the side channel attacks
(power analysis, fault injection and electromagnetic wave
analysis). This project aims to design a co-processor to
perform the encryption on transmitted data based on the
criteria listed below:

- Low latency: respond fast to accept plaintext and
produce ciphertext

- Side channel resistant: resistant to common side

channel attack (e.g. power and cache)
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In this project, we consider a mobile WSN, (MWSN) that consists of thousands of
static sensor nodes with one or multiple mobile sinks (mobile base stations). Such
dynamic network is commonly found in the IoT applications such as ysers with
wireless wearable devices walking on streets or shopping at oytlets — the wearable
devices acting as the mobile sinks that continyously fetching the environment
sensory data in order to provide ubiquitous services to users. Additionally, MWSN
can be deployed in Malaysia's precision agricylture project, where thousands of
static sensor nodes are deployed to collect the various parameters about the crop
and the unmanned aerial vehicle (UAV) is ysed to contact these scattering sensor

nodes over a large area in a short time.

Generally, {mobile) sensor nodes and mobile sinks are resources constrained |
devices and they may hibernate periodically in order to conserve the energy.
However, excessive synchronisation is needed in the dynamic enviromment, which
imposes additional overheads and energy consymption. Additionally, reliable
connectivity over the erroneous wireless channel is a necessary as the contact time
in between the mobile sink and sensor nodes is short in MWSN. In this project, we
will address the issues by deploying a type of error correction, namély locally
decodable code (LDC). In theory, LDC translates a k-bit message into an n-bit
codeword and one may reconstruct any single bit of the original message at high
probability by reading random gq-bit of the potential corrypted codeword.
Integrating this property into the cooperative nature of WSN, LIDC can improve the
energy efficiency of the networks in terms of (i) better hibernation strategy with less
synchronisation with the mobile sink, and (ii) correct errors, Foi‘ inst.ance, the.
mobile sink transmits the ynique N messages to N sensor nodes with LDC. The
sensor node that fails to receive any fraction of the codeword can reconstruct the
message with the help of neighbouring nodes. To our best ynderstanding, this will

be the pioneer worl that addresses the synchronisation and message

error-correction in MWSN with error correction code, in particular the LDC.
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Project Description

Titanium dioxide, TiO2 semiconductor has been used repeatedly for__'
many research studies under the exposure of Ultra-Violet (UV) and
visible light because it is non-soluble under normal pH ranges, it is
photoactive and photo stable. However, less work is being done to
develop TiO2 that is capable to absorb a wide range of sunlight
spectrum, which includes the infrared region (> 800nm). This
research project involves synthesizing reduced black titanium
dioxide, BTiO2 using sol gel technique and titanium isopropoxio‘:e as
the precursor. Non-ionic surfactant is added into the sol to tune in the
pore structure and size of the porous TiO2. The molar ratio of TTIP:
F127: HCL: H20O: Ethanol is 1.0:0.005: 0.5:15:40. The reduced
BTiO2 is further doped/co-doped with nitrogen,N and fluorine,F to
enhance its photocatalytic activity via i) reducing the band gap, ii)
impurity enerjy level and iii) provide an alternate pathway for
electron/hole pairs recombination. The source of dopant includes |
urea, fluoroacetic acid and ammonium fluoride within the
concentration range of 0.1 — 1.0 wt% by sol gel and wet impregnation
technique. Selected photocatalyst is characterized for its
composition, porosity, optical properties, thermal stability, functional
group and morphology using various instruments. The best prepared
photocatalyst is tested for the degradation of drinking water pollutant |
via a photocatalytic reactor. In order to determine its degradation rate
and photocatalysts «=fficiency, COD, GC, and HPLC will be used,
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Project Description

.' methanol.

The increasing atmospheri(; concentration of éarbon dioxide (('352)_
due to various human activities such as burning of fossil fuels,
industrial processes and land clearing has raised serious concerns
on global warming. Carbon credits are a vital component of national
and international emissions trading strategies that have been
stressed to lessen global warming. Therefore, the utilization of CO,
has been studied extensively in recent years and has attracted great
amount of in erest. Transforming of CO, as raw material into a high
value fine chemicals is an attractive sption because it will create a net
zero carbon footprints. The conventional methods of CO, conversion
depend on processes that are energy intensive e.g. reverse
water-gas shift (RWGS) reaction, which are uneconomical and
environmental-unfriendly processes. Thus, a more clean and

sustainable technology of transforming or converting CO, to fine

chemicals is to utilize photocatalytic CO, reduction. For example, the
photoreduction of CO, to methanol can be achieved through
harnessing freely -available sunlight. Methanol is one the ost
important petrochemical products which is majority used a raw
material in the procuction of different down-steam chemicals such as
acetic acids, formaldehyde, solvents, etc. To make this technology
more economically practical and industrially scalable, we will attempt
to increase the overall CO, photo-conversion efficiency and
selectivity by developing ultimate efficient photocatalysts and
productive pliotoreduction photoreactor. Although other researchers
have tried to improve the efficiency and selectivity of the
photocatalysts under solar light, the photocatalyst efficiency still
lacking because the photocatalyst only limited to UV and visible light
without covering the whole range of sunlight spectrum especially
infrared region. Patent application on the process has been filed
Patent Pending (Pl 2014701037) and thus there are still
improvement on the photocatalyst design. In this project, we are
going to apply new type of doped reduced titania photocatalysts .
which is active urder sunlight (UV, visible and infrared region)
coupled with a new type of photoreactor that directly convert CO, to
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Project Description

In general, we are still relying heavily on fossil fuels for their energy
' and other petrol chemical products. The growing of energy
requirement with declining fossil fuel reserve spurs the use of
alternative renewable resources. Therefore, renewable resources
such as non-edible oils have been identified as one of the potential
resources. Developing renewable energy resources and alternative
renewable energy technologies for transportation is an important
response to energy demand. Among these, conversion of non-edible
oils such as v-aste oils, trap greases, and non-food plant oils to
green fuels via deoxygenation is the most ideal technology. The
green fuels produced via deoxygenation demonstrate a compatible
characteristic as compared to fossil fuel. Although many researches
have tried to convert various types of oils (triglycerides) to green
fuels via deoxygenation, they still struggling to synthesize an
effective deoxygenation catalyst. Deoxygenation is normally
conducted by hydrodeoxygenation and decarboxylation reaction in
the presence or absence of hydrogen. Therefore, this project will
focus on synthesizing an effective catalyst that capable of convérting
non-edible oils to fuels via hydrodeoxygenation and decarboxylation.
Bifunctional acid catalysts comprised of group 10 metals(Ni, Pd and
Pt) supported on mesoporous material acid catalyst will be used for
hydrodeoxygenation, while base catalyst based on alumina or silica
supported alkaline-earth metal oxide (MgO, CaO and SrO)
nano-catalysts will be used for decarboxylation. The mechanism and
kinetics will also be studied in order to enable us to design active
deoxygenation catalysts for different type’'s non-edible vegetable
oils. Aligned with Energy Policy and Renewable Energy Policy, the
success of this project will beneficial to energy sector and the

environment.

: National Cheng Kung University






4]

: National Cheng Kung University
No. 1, University Road,

Pr e S}é ' e Ilt S ’ F‘ orum 761 Tainan City, Tai yan

: e &4
of Boutheast and South Asinand Taiwan Universities bl

ERMERSUIEERTARREAS ; +BB6-6-2373551

: satu@email. ncku.edu.tw

AT

7. Acknowledgement (Signed by the President or SATU representative to show
recognition) '

@D B

¢ hitp:f/conf.ncku.edu.tw/satu

2

Name
title

/ (signature)
Date: \f/“/ ar / ﬁel-} (yyyy/mm/dd)
. . r’4 T 5
Please email satu@email.ncku.edu.tw before 201 7?&“%”“ with the

subject line: <2017SATU JRS host appllcatlonI —HDIW I.)Thank you.

50603 Kusla Lumpur

r







_1558273810.pdf
:g a 'I‘ Presidents’ Forum
of Southeast and South Asia and Taiwan Universities
BREREDIEETABKRESE

@D E N

: National Cheng Kung University

No. 1, University Road,
701 Tainan City, Taiwan

: +886-6-2099250

: +B86-6-2373551

: satu@email ncku.edu.tw

: hitp://conf.ncku.edu.tw/satu

2017 SATU Joint Research Scheme Program

Host Application Form

Date: 2017/ 04/ 14 (year /month/day)

1. Host University

University of Malaya

2. Host Unit

Department of Civil Engineering

3. Joint Research Project Title

SYSTEMS IN STIRRED TANK REACTORS

OPTIMIZATION OF MIXING AND HYDRODYNAMICS FOR MULTIPHASE

4. Principal Investigator

Passport Name Prof. Dr. Shaliza Ibrahim

Malaysi
Nationality R Gender oF Female
Addsess Department Of Civil Engineering , Faculty of Engineering,

University Of Malaya, 50603 Kuala Lumpur, Malaysia

Telephone (Office)  +603-79674643

(Home / Mobile)

Fax Number +603-79674699 E-mail

shaliza@um.edu.my

5. Co- PI from the same unit — If any

Passport Name
Nationality Gender oF
Address
Telephone (Oftice) (Home / Mobile)
Fax Number E-mail
6. Project Details
Project Description Mixing in stirred vessels is an important operation in a

wide range of industries from food to pharmaceutical,
oil and gas to effluent treatment.
studying the solid liquid mixing (solid suspension)
performance in two different tank base design with

This project will be
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different types of impellers. The dished base tank (DBT)
will be used and compared with the flat base tank
performance as it is well noted that the FBT has dead
zone formation at the central region and wall bottom
junction. Therefore, dished base tank is expected to
reduce the dead zone formation, consequently, reducing
the power performance as well as energy consumption.

The use of baffled and unbaffled tanks will also be
studied, as recent literature has shown that the
unbaffled tank is more efficient in the suspension of
solids at high concentration.

The suspension performance will be studied using a
range of impeller geometries, particle properties and
impeller-to-tank geometries. It has been reported by
few researchers that small impeller size tend to give
better power consumption. Different sizes of particles
and concentration by weight can be used to confirm the
performance of suspension in a wide range of operating
parameters.

From this work, new solution to the industry is expected
and gives more information on the suspension
performance in DBT or FBT with different sizes and
types of impellers.
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1. Host University

University of Malaya
2. Host Unit
Chemical Engineering
3. Joint Research Project Title
Effect of Interfacial Forces on Structure And Properties of Nanocomposite
Reinforced With Nanocellulose

4. Principal Investigator
Passport Name CHING YERN CHEE

MAL IA
Nationality i Gender |oM IF

Department of Chemical Engineering, Faculty of Engineering, University of]

eSS Malaya, Lembah Pantai, 50603 Kuala Lumpur, Malaysia
Telephone (Office) 60379674445 (Home / Mobile) 60192221689
Fax Number 60379675317 E-mail chingyc@um.edu.my

5. Co- PI from the same unit — If any
Passport Name Nur Awanis binti Hashim

Malaysia

Nationality Gender |oM IF

Departmnet of Chemical Engineering, Faculty of Engineering, University of

— Malaya, Lembah Pantai, 50603 Kuala Lumpur, Malaysia
Telephone (Office)  603-79676892 (Home / Mobile) 0196888638
Fax Number 603-79675317 E-mail awanis@um.edu.my
6. Project Details
Project Description In this work, fundamental interactions in nanocellulose systems and

their utility in fabricating novel and advanced cellulose-based
biocomposites is studied. The understanding of the interactions

between the short rod like cellulose whiskers and the long, flexible

cationic nanofibrills in designing cellulosic coatings, or composite |
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materials’ of desired properties are focusssed. The first part
coneentrates on cationic NFC and its morphology, its fundamental
behavier with relation to charge and solvent, and its interactions
with other nanocellulose particles. In the second part; the approach
focuses on the interfacial interaction between NEC and biopolymers
to assess the importance of their mutual interplay on the mechanical
performance of the nanocomp051te films. Atomic force microscopy
(AFM) in different imaging conditions and tensile tests are
combined to carry out this research. Cationic NFC incorporated with
anionic CNCs is examined in terms of layer build-up.
Layer-by-layer (LbL) films are further measured by applying the
colloidal probe AFM technique which pointed to the importance of
charge and the interpenetration of the layers in the behavior of the
films. Interfacial forces between NFC and the biopolymer are
studied by applying colloidal probe AFM. The importance of the
aqueous lubrication of biopolymer between the NFC segments for
the stability and film formation are assessed by studying lateral
responces between the interacting particles. This lubricating effect is
evaluated in terms of the mechanical properties of films composed
of biopolymer. It is expected that an NFC based nanocomposite with
a high fraction of reinforcement is prepared by ionic complexation
of anionically charged NFC and cationic block copolymers micelles.
The macroscopic phase separation can be prevented and thus gave

rise to composites with an alternating nanoscale hard /soft

architecture.
7. Acknowledgement (Signed by the President or SATU representative to show
recognition)
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1. Host University

University of Malaya

2. Host Unit

Department of Civil Engineering

3. Joint Research Project Title

HIGH-RATE BIOLOGICAL HYDROGEN AND METHANE PRODUCTION FROM
POME IN A TWO-STAGE ANAEROBIC HYBRID REACTOR

4. Principal Investigator

Passport Name Prof. Dr. Shaliza Ibrahim

Nationality Mialaysian Gender |oM oF Female

Krddiress Department Of Civil Engineering , Faculty of Engine_ering,
University Of Malaya, 50603 Kuala Lumpur, Malaysia

Telephone (Office) +603-79674643 (Home / Mobile)

Hax Kiimnber +603-79674699 E-majl [shaliza@um.edu.my

3. Co- PI from the same unit — If any
Passport Name

Nationality Gender (oM oF
Address
Telephone (Ofﬁce) (Home / MOblle)
Fax Number E-mail
6. Project Details
Project Description The objective of this project is to study the production of

hydrogen gas from palm oil mill effluent or other industrial
by products in order to scale up for industrial application.
The use of a UASB reactor was a good strategy to accelerate
anaerobic granulation and to achieve a high COD removal
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efficiency as well as H; yield in a short period of time. The
reactor was efficient in the fermentation of pre-settled
POME at high OLR and short HRT. The use of packing
media has been shown to enhance the performance of the
reactor. The hydrogen production rates were between
0.099 to 0.306 I Ho/g CODremovea.d. The highest value of
yield was 0.310 1 Ho/g COD at QF and V, of 1.7 1/d and 0.5
m/h, respectively. Effects of three important variables viz.
initial COD concentration (CODj,), biomass concentration
and 1nitial bicarbonate alkalinity (BA) on the biological
activity of the granulated sludge were also investigated in
batch culture. The maximum specific hydrogen production
rate (55.42 mmol H,/g VSS.d) was at the COD;,, MLVSS
and initial BA of 6500 mg/l, 2000 mg/l and 1100 mg
CaCOs/L, respectively. The hydrogen yield (124.5 mmol
H»/g COD;emoved) Was also occurred at the COD;,, MLVSS
and initial BA of 3000 mg/l, 4000 mg/l and 1100 mg
CaCOs/L, respectively. Therefore, based on the data
obtained for the process optimization, an UASB-FF
bioreactor will be scaled up to 50 lit and its practical
application and industrial development will be investigated
in this study.
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1. Host University

| University of Malaya _ ‘
2 Host Unit

. Nanotechnology and Catalysis Research Centre (NANOCAT)

3. Joint Research Project Title
_ Pyrolytic—deoxygenation of triglyceride via natural waste shell derived catalysts |

4. Principal Investigator
Passport Name Lee Hwei Voon
Malaysian

Nationality Gender [oM  +F

Nanotechnology and Catalysis Research Centre (NANOCAT),
Level 3, Block A, Institute of Postgraduate Studies,

Address University of Malaya,

50603, Kuala Lumpur

Telephone (Office) 03-79676954  (Home / Mobile) 012-6343538

Fax Number BB leehweivoon@um.edu.my

5. Co- PI from the same unit — If any
Passport Name Assoc. Prof. Dr Juan Joon Ching
Malaysian

Nationality Gender |\M  oF

=

Nanotechnology and Catalysis Research Centre (NANOCAT),
Level 3, Block A, Institute of Postgraduate Studies,
Address University of Malaya,

. 50603, Kuala Lumpur

Telephone (Office) 03-79676954 (Home / Mobile) 0173258288

Fax Number E-mail jcjuan@um.edu.my

6. Project Details oy

Project Description Cracklng Deoxygenatlon process is one of the |mportant
reaction pathways for the production of bio-fuel with desirable
n-C17 hydrocarbon chain via removal of oxygen compounds.
Calcium-based catalyst has attracted much attention in
deoxygenatlon process due its relatlvely hlgh capacity in
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under decarboxylation and decarbonylation reaction,
respectively. In the present project, deoxygenation of triolein
was investigated using different type of Ca-based catalysts
derived from low cost natural waste shells. The prepared

‘ : removing oxygénated compounds in the form of CO2 and CO |

surfactant treatment (anlomc and non-ionic) and wet
sonochemical effect. Results showed that sonochemical
assisted surfactant treatment has successfully enhanced the
physicochemical properties of catalysts in terms of nano-
particle sizes, high surface area, large porosity and strong
| basic strength. The presence of superior properties from
surfactant treated Ca-based catalysts rendered high
deoxygenation degree, which are capable of producing high
alkane and alkene selectivity in chain length of n-C17(high
| value of C17/(n-C17+ n-C18)ratio = 0.88) with high H/C and
| low O/C ratio.

7. Acknowledgement (glgned by the President or SATU representative to show
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1. Host University
University of Malaya
2. Host Unit
Nanotechnology & Catalysis Research Centre |
3. Joint ResearchProject Title

Synthesis and Characterization of Conductive Polymer Nanocomposites Through
Incorporation of Silver Nanoparticles and Multi-Walled Carbon Nanotubes (MWNTs

4.Principallnvestigator
Passport Name Mohd Rafie Johan
Malaysia

Nationality Gender |MM oF

Nanotechnology & Catalysis Research Centre NANOCAT)
Level 3, Block A, Institute of Graduate Studies

Address University of Malaya
50603 Kuala Lumpur
MALAYSIA
Telephone (Office) 603-7967 6959 (Mobile) 6019-3682407
Fax Number 603-7967 6956 Bl mrafiej@um.edu.my
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Passport Name

Nationality Gender (oM oF
Address

Telephone (Office) (Home / Mobile)
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electromagnetic and optical properties by the combination of silver
(Ag) nanoparticles and carbon nanotubes (CNT) in a polymer matrix.
Polyethylene (PE) is a thermoplastic polymer with the lowest cost
production in the world, but has high potential to be implemented for
such new advanced materials. The decoration of silver and multi-walled
carbon nanotubes (MWNTs) as conductive fillers in the insulating PE
matrix can lead to the production of conductive thermoplastic
materials. The multifunctional properties may arise due to the effect
individual Ag nanoparticles and MWNTs. Ag nanoparticles can show the
highest electrical and thermal conductivities among all other metals,
where in contact with carbon nanostructures can act as bridge and
increase the electrical transport properties of the polymer .

Numerous studies have reported particularly on high density
polyethylene (HDPE) nanocomposites prepared by different methods
including ‘in-situ’ polymerization,, solution process, melt-extrusion and
hot compacting. It is reported that increase of MWNTs in PE
nanocomposites usually results in higher conductivity at lower
percolation threshold concentration (PTC) between 10 to 15 vol% . A
recent work found that PE/MWNTs prepared by an-alcohol-assisted
dispersion and hot-pressing process could be substantially reduced at
much lower PTC (0.15-1.0 vol%). However, the study of Ag/MWNTs
nanohybrids in PE matrix prepared by latex technology is not yet
reported to enhance the electrical conductivity and other functional
properties of the nanocomposites with better filler distribution. In this
work, a simple approach is proposed to integrate hybrid
nanocomposites from Ag nanoparticles and MWNTs filled HDPE
through a segregated network and randomly dispersed of fillers by
using polymer latex and polymer solution, respectively.

It is hypothesized by using a relatively new method of polymer
nanocomposites based on the use of latex technology cause the fillers
to retain at the boundary between polymer matrix and form a
segregated network within the polymer latex that produced in the form
of an emulsion. This method enables to obtain the PE nanocomposites
with ultralow value of percolation threshold due to the high aspect
ratio of MWNTs and ordered distribution of Ag nanoparticles. A
delicate control of nanoparticles size and fillers amount incorporated
into the PE matrix may impart multifunctional materials with special
combination of electrical, electromagnetic, thermal, and optical
properties. These materials are advantageous for multifunctional
applications such as electronic devices, electromagnetic shielding
materials, optical limiters and so forth.

7. Acknowledgement (Signed by the President or SATU representative to show
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2017 SATU Joint Research Scheme Program
Host Application Form

Date: 2017 / 04 /22 (year /month/day)
1. Host University

{University of Malaya
2. Host Unit - -
| Nanotechnology & Catalysis Research Centre (NANOCAT), University Malaya
3. Joint Research Project Title

One pot green synthesis and dual catalytic approach: Curcumin-reduced Graphene Oxide
Conjugated Gold Nanoparticles, a Potential Composite for Cancer Eradication and
‘ Differentiation

4. Principal Investigator

= : National Cheng Kung University

Passport Name Wagcech Abdulhadi Yehya

Nationality e Gender M

Address Nanotechnology & Catalysis Research Centre (NANOCAT), University Malaya,
1PS Building, 50603 Kuala Lumpur, Malaysia

Telephone (Office) +603-7967 2924 (Home / Mobile) +60193068574

+603-7967 6556 wdabdoub@um.edu.my

Fax Number E-mail

5. Co- PI from the same unit — If any
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IPS Building, 50603 Kuala Lumpur, Malaysia

Telephone (Office)  +603-7967 2924 (Home / Mobile)

Fax Number +603-7967 6556 E-mail nurhidayatullaili@um.edu.my
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' Project

Description

—

g AOK OH  ppX

COON Cancer stem cell

(.'()lﬁﬂ
e
i
@ Au
A Antioxidants ; COOH

Proposal Graphical abstract

in nanomedicine, Graphene oxide (GO) has been mostly used in anti-tumor drug delivery, cancer
cell imaging, targeting and nano career for therapy due to its extraordinary properties including
greater solubility, stability. amenable to functionalize with versatile materials, biocompatibility |
and less cytotoxicity. Cancer is the third principle cause of death in Malaysia, with breast and
colon cancer as the most common types encountered (Malaysia cancer statistics, 2006). Despite
the continuous research and progress in current cancer therapies, they fail to ultimately cure
cancer. The ability of cancer stem cells (CSC) to survive chemotherapy, and the adverse side
effects are key points addressing drug withdrawal and cancer recurrence. Thus, there is an urgent
need for a novel therapy that can overcome all those obstacles. Gold nanoparticles (AuNPs) are
also an important drug delivery vectors due o their several distinctive attributes such as low
cytotoxicity, tunable surface features, stability and bioavailability. Hence, GO-AuNPs hybrid
considered to have superlative properties than the individual counterparts. Among the vast range

of synthesis techniques for the fabrication of GO-AUNPs composite, a very few green synthesis

techniques are mentionable. Curcumin (CR), a natural diphenolic compound, green reductant
would be an ultimate choice. Besides, it has already been proved as anti-microbial, anti-oxidant,
modulator of cancer cell growth, inflammation, invasion and apoptosis while its poor aqueous
solubility, stability and bioavailability remain major challenges. To minimize these limitations,
AuNPs. rGO have already been conjugated with it and found the better output accompanied with
boosted antioxidant properties. Hence, the combination of CR with GO-AuNPs may produce an
excellent compound for enhanced antioxidant properties as well as in anti-cancer therapy. For the

very first time, in this study we will use CR in one pot green synthesis approach for the
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| 75|multaneous reductlon of ar aphene 0x1de dﬂd gold salt (HAuCl4) to fabricate CR capped redu;—|
GO (rGO) — AuNPs. Here CR will not only catalyse the reduction but also functionalize hybrid to
produce the composite CR-rGO-AuNPs. Hence, environmental friendly green composite -
CR-rGO-AuNPs, would be a worthwhile compound with superior antioxidant propertics, lower
cytotoxicity, greater specificity, selectivity and bioavailability in cancer cell differentiation of the
two cell lines representing common cancer ¢ases in Malaysia, breast and colon cancer.

Objective (s) of the Research

1. To synthesize a novel nano-composite combining CR-rGO-AuNPs by using CR catalyst as the
reductant and functionalizing agent.

2. To evaluate the anti-oxidant properties of the compound, CR-rGO-AuNPs.

3. To apply synthesized hybrid compound in cancer therapy, using two types of cancer cell lines;
breast and colon cancer.

4. To evaluate the cytotoxic effects of CR-rGO-AuNPs composite on normal and cancer cell lines.
Methodology

Description of Methodology

WP1 Synthesis of GO and CR-rGO-AuNPs
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WP2  Application of Nano-Composite in Cancer Treatment
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2016 SATU Joint Research Scheme Program
Host Application Form

Date: 21 _/_ 04 / _2017_(year /month/day)
1. Host University

\ University of Malaya ‘
2. Host Unit B B
‘__Nanotechnology and Catalysis Research Centre (NANOCAT)
3. Joint Research Project Title

"Facil_ep@duction of nanostructured cellulose from lignocellulosic biomass

4. Principal Investigator
Passport Name Lee Hwei Voon

Malaysian

Nationality Gender [tM  VF

Nanotechnology and Catalysis Research Centre (NANOCAT),
Level 3, Block A, Institute of Postgraduate Studies,

Address University of Malaya,

50603, Kuala Lumpur

Telephone (Office) 03-79676954  (Home / Mobile) 012-6343538

Fax Number E-mail leehweivoon@um.edu.my

S. Co- PI from the same unit — If any
Passport Name Assoc. Prof. Dr Juan Joon Ching

L laysi
Natlonallty}; Malaysian Gender WM oF

Nanotechnology and Catalysis Research Centre (NANOCAT),
Level 3, Block A, Institute of Postgraduate Studies,
Address University of Malaya,

- 50603, Kuala Lumpur

Tel;phone ' (Office) 03-79676954  (Home / Mobile) 0173258288

Fax Number E-mail jcjuan@um.edu.my

6. Project Details
Project Description Being one of the biggest producers and exporters of palm oil |
and palm oil products, Malaysia has become the potential
‘ South East Asia’s premier biomass processing hub due to the
extensive reserves of low-cost and abundant oil palm
biomass. The oil palm lignocellulosic biomass included empty
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fruit bunches (EFBs), mesocarp fibres (MF), palm kernel shell
(PKS), palm fronds and trunk, will be the potential low cost
feedstock for large scale production of higher value products
such biofuels, biochemical and biomaterial. Generally, oil
palm biomass composed of mainly of cellulose, hemicellulose,
and lignin. The presence of cellulose in biomass is able to
depolymerise into nanodimension biomaterial (nanocrystalline
cellulose), with exceptional mechanical properties for
biocomposites, pharmaceutical ~carriers, and electronic
substrate's application. However, the entangled biomass
ultrastructure consists of inherent properties, such as strong
lignin layers, low cellulose accessibility to chemicals, and high
cellulose ocrystallinity, which inhibit the digestibility of the
biomass for cellulose extraction. In the present study, the
molecular structure basis for biomass recalcitrance will be
discussed. Furthermore, reengineering process of oil palm
biomass into nanocellulose via chemical approaches (e.g.
inorganic acid and inorganic salt characterize hydrolysis) and
its physicochemical properties will be presented herein.

7. Acknowledgement (Signed by the President or SATU representative to show
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1. Host University -
University of Malaya e i b
2. Host Unit B
Nanotechnology & Catalysis Research Centre (NANOCAT)

3. Joint Research Project Title

Graphene/TiO, composite nanomaterials for photoanodes in dye-sensitized solar cells

: National Cheng Kung University

Nationality

4. Principal Investigator
Passport Name Dr. Lai Chin Wei
Malaysian

Gender oM oF

Nanotechnology & Catalysis Research Centre (NANOCAT), 3rd Floor, Block A, Institute

Add

ress of Postgraduate Studies (IPS), University of Malaya, 50603 Kuala Lumpur, MALAYSIA.
Telephone (Office) +603-79676959 (ext:2925) (Home / Mobile) +6016-510 7295
Ea ik er +603-7967 6556 E-mail [cWlai@um.edu.my

5. Co- PI from the same unit — If any

Passport Name

Associate Professor Dr. Juan Joon Ching

Nationality

Malaysian

Gender |[oM  oF

Nanotechnology & Catalysis Research Centre (NANOCAT), 3rd Floor, Block A, Institute

Address

Fil. of Postgraduate Studies (IPS), University of Malaya, 50603 Kuala Lumpur, MALAYSIA.
Telephone (Office) +603-7967 6954 (Home / Mobile) +6017-3258288
Fax Number +603-7967 6556 E-mail jcjuan@um.edu.my

6. Project Details

Project Description

Renewable solar cell energy is a key target for sustainable energies
development, which are inexhaustible and non-polluting for our energy
system. Dye-sensitized solar cell (DSSC) is one of the promising
prospects for efficient renewable resources. To bring DSSC to the point of
commercial readiness and viability in terms of performance and cost,
substantial research on the development of high efficient DSSC system is
necessary. Recent studies have indicated that graphene is a relatively
novel material with unique properties that could apply in DSSCs as
efficient photoanode. Graphene is considered to be an ideal two-
dimensional catalytic support due to its excellent electrical and thermal
conductivity, mechanical strength, large surface area and incredibly high
mobility of charge carriers. Continuous efforts have been exerted to further
improve the graphene textural and electronic properties by loading an
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grap?'les'lta'I'Ii 0, comp05|te nanomaterlals a
zswtable architecture that minimizes “elec ““&t nanostructure
connections g@dmax&mlzes phéton absorptio ontrolled growth of
graphene/TiO, “Gompdsite nanomaterials is our innGvation to further
improve photoconversion efficiéncy and adopted for large-scale industrial
production. Making intuitive guesses on graphene/TiO, composite
nanomaterials properties are more or less impossible, and a focused
research on the area is a very challenging task. The relationship between
the graphene/TiO, composite nanomaterials and their photovoltaic
performance is still a matter of debate and remains unclear. Therefore,
detail studies regarding the relationship of the TiO, content and controlled
nanoarchitecture loaded on graphene for DSSCs performance has been
established in this work.

s
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2017 SATU Joint Research Scheme Program

Host Application Form'

Date; .2017: /_04._ / 18, (year /month/day)

1. Host University
University of Malaya
2. Host Unit
Nanotechnology & Catalysis Research Centre NANOCAT)

3. Joint Research Project Title
Tungsten nanocatalysts on titania nanotubes film for photoelectrochemical water electrolysis

4. Principal Investigator

Passport Name Dr. Lai Chin Wei
: . Malaysi
Nationality SR Gender |eM aF
Address Nanotechnology & Catalysis Research Centre NANOCAT), 3rd Floor, Block A, Institute
of Postgraduate Studies (IPS), University of Malaya, 50603 Kuala Lumpur, MALAYSIA.
Telephone (Office) +603-79676959 (ext:2925) (Home / Mobile) +6016-510 7295
Fax Number +603-7967 6556 E-mail cwlai@um.edu.my

5. Co- PI from the same unit — If any
Passport Nam.e Professor Dr. Mohd. Rafie Johan

.

Malaysian

Nationality Gender @M aF

Nanotechnology & Catalysis Research Centre (NANOCAT), 3rd Floor, Block A, Institute

Add

= / of Postgraduate Studies (IPS), University of Malaya, 50603 Kuala Lumpur, MALAYSIA.
Telephone (Office) +603- 7967 6873 (Home / Mobile) +6019-3682407
AN b +603-7967 5317 B mrafiej@um.edu.my

6. Project Details
Project Description Depletion of non-renewable fossil fuels and global warming

problem have made hydrogen a good future energy source, due to
its high energy content and zero emission of greenhouse gases.

Currently, majority of the hydrogen demands are sourced from

steam reforming of natural gas. This process does not mitigate the
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dependency of fossil fuels and generates large amount of carbon

dioxide. Alternatwely, photoelectrochemlcal (PEC) water splitting at
tltanlum diomde (TiO,)- electrode can be applied for renewable
hydrogen production. However, a critical drawback of TiO; is that it

hasa Iarge band gap of 3.20 Y anqdonly can utlhze around 2-3%

a potential dopant to decorate the pure TiO, nanotubes. WO;

modified TiO, can be used as efficient heterojunction photoanodes
in PEC cells to yield charge carriers with a longer lifetime and
enhance hydrogen generation. Electrochemical anodization is
considered as the most feasible method for the synthesis of TiO,
nanostructures because it yields self-organized anodic oxides with
nanotubular structures in an almost perfect vertical alignment. This
low-cost process can be used to achieve a specific nanotube
diameter, length and wall thickness by changing the electrochemical
conditions. The research will be conducted to examine the optimum
anodization conditions (pH of electrolyte, electrolyte composition
and amount of tungsten nanocrystals loaded on Ti02) to form
desired WO;-TiO, nanotube arrays film with high active surface
area. The characteristics of the prepared anodized WO;-TiO,
samples will be studied through FESEM, EDX, XRD, Raman
spectroscopy, PL, XPS and BET. Lastly, the photoelectrochemical
characteristics (photocurrent density, photoconversion efficiency
and amount of hydrogen generation) of WO;3-TiO; nanotubes as

compared to the pure TiO, nanotubes film will be studied.
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2017 SATU Joint Research Scheme Program
Host Application Form

Date: 2017 / 4 / 25 (year /month/day)
1. Host University
University of Malaya
2. Host Unit
Nanotechnology & Catalysis Research Centre
3. Joint Research Project Title
Synthesis and Applications of Zinc Oxide Nanowires

4. Principal Investigator

Passport Name Boon Hoong ONG
lavsi
Nationality Malaysia Gender MM  oF

Nanotechnology & Catalysis Research Centre (NANOCAT)
Level 3, Block A, Institute of Graduate Studies

Address University of Malaya
50603 Kuala Lumpur
MALAYSIA
Telephone (Office) 603-7967 7022 ext. 2930 (Mobile) 6012-9311322
Fax Number 603-7967 6956 E-mai] [Phong@um.edu.my
5. Co- PI from the same unit — If any
Passport Name
Nationality Gender UM OF
Address
Telephone (Office) (Home / Mobile)
Fax Number E-mail
6. Project Details
Project Description Over the past years, high-temperature techniques especially

chemical vapor deposition (CVD) and thermal evaporation have
been widely employed to synthesize ZnO 1D nanostructure arrays.
However, the main drawback from these methods are costly and
consume more energy even though they can produce high-quality
Zn0O nanostructures. In contrast, wet chemical methods which are
appealing for their low temperature, facile manipulation, and
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potential for scale-up have recently been developed for the
production of aligned ZnO nanostructures. In recent years, the
direct growth of ZnO arrays on zinc substrates was realized by the
surface oxidation of zinc foil in solution at room temperature or
under hydrothermal conditions. In this regard, Zn was consumed
during growth and the bottom plane of the oxide-metal interface
travelled down. For the development of nanodevices with high
performance, a huge challenge remains of creating aligned ZnO
directly on Zn-free metal substrates with persistent integrality
during the growth. It is important to identify suitable metals on
which high-quality ZnO nanostructures can be grown easily with
the available technologies. In this propose study, we synthesize
doped ZnO nanowires. A ZnO seed layer is applied to a substrate
and the substrate is placed into the top surface of the resulting
solution with the ZnO seed layer facing downwardly for a
predetermined time until doped ZnO nanowires having a length of
at least 5 um have grown from the ZnO seed layer. Potential
applications include optoelectronics and piezoelectronics.

7. Acknowledgement (Signed by the President or SATU representative to show

recognition)
Name
title o
PROFESSOR DR. NOORSAAGAH ABD, RasuaN (signature)
R : 5 o
J:L:rgw P o!-"&‘;".:,‘:;’"’ Date: 25 /oy /2y (yyyy/mm/dd)
50803 Kuala Ll.ﬂnpur

Please email satu@email.ncku.edu.tw before 2017.5. 2(Tue.) for application with the
subject line: < 2017SATU JRS host application —University Name>. Thank you.
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2017 SATU Joint Research Scheme Program

Host Application Form

1. Host University

Date: 2017 / 04 / 12 (year /month/day)

University of Malaya

2. Host Unit

Institute of Biological Sciences, Faculty of Science

3. Joint Research Project Title

Liquid Biphasic Partitioning System

Phlorotannin Recovery from Padina australis and Sargassum binderi using

4. Principal Investigator

Passport Name

Professor Dr Ling Tau Chuan

Malaysian

Nationality Gender |Male
Institute of Biological Sciences,
Faculty of Science,
Address University of Malaya,
50603 Kuala Lumpur,
Malaysia.
Telephone (Office) +603-79674104 (Home / Mobile) +6012275 3951
3. ,
Fax Number 603-79674178 E-mail teling@um.edu.my or

tauchuan.ling@gmail.com

S5a. Co- PI from the same unit — If any

Passport Name

Dr. Ong Hwai Chyuan

L Malaysi
Nationality aldysian Gender |Male
Department of Mechanical Engineering,
Faculty of Engineering,
Address University of Malaya,
50603 Kuala Lumpur,
MALAYSIA
Telephone (Office) +603-7967 5247 (Home / Mobile) +6016 590 3110
Fax Number +603-7967 5317 E-mail onghc@um.edu.my
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5b. Co- PI from the same unit — If any

Passport Name Associate Professor Dr Show Pau Loke
L Malaysi
Nationality s Gender . [Male
Department of Chemical and Environmental Engineering
Faculty of Engineering
The University of Nottingham
Address Malaysia Campus
Jalan Broga
43500 Semenyih
Selangor Darul Ehsan
Telephone (Office) +6(03) 8924 8605 (Home / Mobile) +6(010) 225 0322
n -
Fax Number 6038924 8017 E-mail PauLoke.Show@noj[tlngham.edu.my
showpauloke@gmail.com
6. Project Details
Project Phlorotannin is one of the main classes of polyphenols presence in marine algae that are

Description | derived from polymerized phloroglucinol units which were found exclusively in brown
macroalgae. Phlorotannin was reported to have a-glucosidase and a-amylase inhibitors
which successfully suppressed decomposition of glucose from starch that subsequently
controls the severity of diabetic. Furthermore, phlorotannin plays an important role in
cosmeceutical product development as it has strong antioxidant properties against matrix
metalloproteinase (MMPs) activities that reduce the degradation of skin collagen and
ultimately leads to skin wrinkles and photoaging. The non-toxicity and effectiveness of
phlorotannin has gain more interest in pharmaceuticals and cosmeceuticals applications as
it extracted from natural resources.

The extraction of phlorotannin from macroalgae often performed using solvent extraction,
enzyme-assistant extraction and microwave-assisted extraction. The process in extracting
and purifying phlorotannin resulted relatively high capital and operating cost. In
macroalgae biotechnological processes, the downstream stage can account for 50-80% of
total production costs, depending on the biochemical characteristics of the compound and
its purity ratio that desired to be achieved (Grima, Belarbi, Fernandez, Medina, & Chisti,
2003). Therefore, this research aims to propose an eco-friendly, cost effective and
sustainable method to extract phlorotannin from macroalgae via liquid biphasic
partitioning system (LBP) and improved LBPs for pharmaceutical applications.
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In the exploration of better extraction technique, LBP shows high potential for its
simplicity, efficiency and environmental friendly. Basically, LBP is similar to ATPS. It is
capable of purifying the targeted product while extracting it out from the source, whereas
ATPS is only capable to purify the targeted product after extraction (Leong, et al., 2016).
LBP is liquid-liquid extraction that usually utilizes two water-soluble polymers or polymer
and salt to separate or purify biological product, for example, nucleic acids, proteins, and
antibodies. Numerous advantages have been revealed in applying this technique such as
high rate of mass transfer, ease of scale-up, separation with high quality product (low
probability of denaturation), cost effective and enrichment of product which allowed this
technique to be outstanding than other extraction techniques. Besides, the non-toxicity
environment of this technique enables high quality of extracted product by minimizing the

denaturation occurs on product.

Outline of Research Plan:

‘ Literature Fewview ‘

!

‘ Collection, Identification & Screening brown algae ‘

!

Sample Preparation
* Drymg
» Dulverized

!

Bivactive Compound Extraction Methods

Solidd Bquid Estraction

Liquid Biphasic Paritioning (LBF)

Liquid Biphasic Flotation Pattitioning (LBFF)
Liquid Biphasic Electrophoresiz Partitioning (LBEP)

Magnetic LBP
i) Solid/ Liquid Extraction iiy LBP iify LBFP
* Hezane/ Ethanol s Polymer/ iv) LBEP
* 754 Ethanol Salt v) Magnetic
* 25% Ethanol s Aleoholf Salt LEBP
e 50% Ethyl Acetate
r
Quantification
e Modified Folin-Ciocalteu method

i

| Analysis for pharmaceutical properties

Recycling of phase components

The recycling studies were performed in 50 ml test tubes, with known mass. A total mass
of 20 g for both systems containing different macroalgae species were mixed, followed by
centrifuged at 4000 xg for 10 min (Ling, Lin, Show, & Annuar, 2016; Show, et al., 2013).
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The upper phase and bottom phase were separated from each other, and the volume of
both phases were measured, respectively after extraction. Recovery of salt was performed
by adding methanol to the bottom phase (0.5 to 2 times the volume of bottom phase). The
crystallized ammonium sulphate was recovered through filtration. The recovery of

ammonium sulphate was defined as followed:
M
Y, = M—; x100%

where M1 and My is the mass of ammonium sulphate recovered from the bottom phase

and original mass of ammonium sulphate used in the system.
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Figure 1: Graphical representation of LBP

)
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2017 SATU Joint Research Scheme Program
Host Application-Form

Date: 2017 / 04 / 13 (year /month/day)
1. Host University

University of Malaya

2. Host Unit

Department of Mechanical Engineering

3. Joint Research Project Title

Thermal Characteristic and Entropy Efficiency of Nanofluids In Solar Collector

System

4. Principal Investigator

Passport Name Dr. Ong Hwai Chyuan

Nationality hlldyemn Gender IM EF

Kefidress Department of Mechanical Engineering, Faculty of Engineering,

University of Malaya, 50603 Kuala Lumpur, Malaysia

Telephone (Office) +603-7967 5247 (Home / Mobile) 016-5903110

Fax Number +603-7967 5317 Tl onghc@um.edu.my

5. Co- PI from the same unit — If any

Passport Name

Nationality Gender |oM aF

Address

Telephone ' (Office) (Home / Mobile)

Fax Number E-mail

6. Project Details

Project Description Nanofluids are new innovative fluids that can be used as
carries fluids. Nanofluids exhibits enhanced or modified
thermos-physical properties such as thermal conductivity,
convective heat transfer coefficient, viscosity and thermal
diffusivity compared to base fluids. By adding the
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nanoparticle into base fluid can significantly enhances
thermo-physical mags diffusivity and radioactive heat
transfer properties - of © fluid. A small amount of
nanoparticles in base fluid can significantly improve the
thermal efficiency..Due to these inherent characteristics,
nanofluids are ' getting increasing attention among
scientists, researchers and engineers to develop and
improve the systems based on nanofluids as a heat
transporting and absorbing medium.

This research is to improve and enhance the efficiency in
solar collector application using GNP and GO nanofluids.
Synthesis of water based GNP and GO nanofluids have
been investigated and characterized. Dispersion quality of
nanofluids is assured by additional synthesis process like
acids treatment. Sedimentation effect of nanofluids with
time length has been studied by sample visualization and
TEM micrographs. The augmentative absorbance and
thermal conductivity of nanofluids have been compared
with pure water. Entropy generation analysis will be
implemented for measuring the effectiveness of the flow
passage design. Finally, application of nanofluids in solar
thermal system will be investigated and studies.
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Host Application-Form
Date: 2017 /04 /13 (year /month/day)

1. Host University

B niversity of Malaya J
2. Host Unit

Department of Mechanical Engineering

3. Joint Research Project Title

Biofuel Synthesis from Non-edible Ojl seeds using In Situ Reactive Extraction with |
Ultrasound
4. Principal Investigator

Passport Name Dr. Ong Hwai Chyuan

Nationality Malaysia Gender IM oF

Addiess Department of Mechanical Engineering, Faculty of Engineering,

University of Malaya, 50603 Kuala Lumpur, Malaysia

Telephone (Office) +603-7967 5247 (Home / Mobile) 016-5903110

B Miiibor +603-7967 5317 E-mail [o"ghc@um.edu.my
S. Co- PI from the same unit — If any

Passport Name

Nationality | Gender |oM oF

Address

Telephone - (Office) (Home / Mobile)

Fax Number E-mail
6. Project Details

Project Description Biodiesel is a potential renewable energy to curb the

global warming arising from the dependence on fossil fuel.
It can be prepared from vegetable oils (both edible and
non-edible) via transesterification. Non-edible oil based
biodiesel is more preferred than edible oil based biodiese]
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B due to the absence of food versus fuel controversﬂ
Reactive extraction differs from the conventional biodiesel
production process in. that the oil bearing material is
brought into contact with the alcohol directly” instead of
reacting with pre-extracted oil. In other words, extraction
and transesterification proceed in one single step, with
alcohol acting both, as an extraction solvent and a
transesterification reageﬁt, and therefore a higher amount
of alcohol is required. However, reactive extraction
eliminates the requirement of two separate processes, the
| costly hexane oil extraction process and the
transesterification reaction process, thus reducing
processing time, cost, and amount of solvent required.
With the assistance of ultrasound in reactive extraction, the
mass transfer limitations (due to the immiscibility of
alcohol and oil) encountered in the transesterification
reaction can be eliminated as ultrasound can improve the
mixing, mass and heat transfer between two liquid phases.
In this research, two-step ultrasonic reactive extraction
will be conducted to synthesize biodiesel from non-edible
Jatropha seeds containing high free fatty acid content
directly, by employing sulphuric acid (Hx504) and
potassium hydroxide (KOH) as catalysts. Four reaction
parameters: solvent (methanol) to seed molar ratio,
catalyst amount, reaction time and ultrasonic power on the
L biodiesel yield and characteristics will be examined. |
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1. Host University

University of Malaya

2. Host Unit

Institute of Biological Sciences, Faculty of Science

3. Joint Research Project Title

Enhanced strategies to improve biomass & lipid yields of Chlorella sorokiniana in

wastewater
4. Principal Investigator
Passport Name Professor Dr Ling Tau Chuan
. . Malaysi
Nationality daysil Gender |Male

Institute of Biological Sciences,
Faculty of Science,

Address University of Malaya,
50603 Kuala Lumpur,
Malaysia.
Telephone (Office) +603-79674104 (Home / Mobile) +6012275 3951
Fax Number +603-79674178 E-mail tcling@urr}.edu.my or
tauchuan.ling@gmail.com

S5a. Co- PI from the same unit — If any

Passport Name Dr. Ong Hwai Chyuan
L Malaysi
Nationality Aaysial Gender ([Male
Department of Mechanical Engineering,
Faculty of Engineering,
Address University of Malaya,
50603 Kuala Lumpur,
MALAYSIA
Telephone (Office) +603-7967 5247 (Home / Mobile) +6016 590 3110
Fax Number +603-7967 5317 E-mai] |onghc@um.edu.my
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Passport Name Associate Professor Dr Show Pau Loke
L Malaysi
Nationality ataysian Gender [Male
Department of Chemical and Environmental Engineering
Faculty of Engineering
The University of Nottingham
Address Malaysia Campus
Jalan Broga
43500 Semenyih
Selangor Darul Ehsan
Telephone (Office) +6(03) 8924 8605 (Home / Mobile) +6(010) 225 0322
n .
Fax Number 6038924 8017 E-mail PauLoke.Show@noj[tlngham.edu.my
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6. Project Details
Project The cultivation of microalgae in wastewaters have been studied in the past decades due to

Description | its potential towards commercial scale microalgae cultivation for biofuel productions. The
utilization of wastewater is as well the promising solution allowing cost-effective
commercial scale microalgae cultivation. Malaysia, as the major crude palm oil exporter in
the globe, generate palm oil mill effluent (denoted as POME) in great amount daily. This
polluting POME has become the major polluting source to surface water as it carries high
amount of nutrients. However, the information is still limited till date relating to the usage
of POME and the enhancement strategies applied for improving microalgae biomass and
lipid yields in POME. We have previously studied the effectiveness of using POME to
cultivate Chlorella sorokiniana. Thus, we will now investigate the optimised cultivation
conditions (photoautotrophic and mixotrophic cultivation) and additions of glucose, urea
and glycerol as enhancement strategies to cultivate Chlorella sorokiniana CY-1 in POME
for higher biomass and lipid yields. Furthermore, the optimal concentrations supplements
and its combinations is to be applied to further optimize microalgae biomass and lipids
productivities. The biomass and lipid productions were estimated to be improved at least
two folds when compared to cultivating using solely BG11-POME medium. Additionally,
the pollutants removal in POME and reductions in supplements will as well be
investigated. In overall, this enhancement approach serve as the crucial step and
reference towards justification on economic and feasible cultivation of microalgae in
POME. This consequently contributing for fossil fuel substitution and environmental

conservation.
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Objectives:

1. To optimize biomass and lipid yields in Chlorella sorokiniana grown in palm oil mill
effluent using supplements

2. To investigate the pollutants degradation in POME

Figure 1. Flow chart on the research project.
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2017 SATU Joint Research Scheme Program
Host Application Form

Date: 2017 / 04 / 12_(year /month/day)
1. Host University

University of Malaya

2. Host Unit

Institute of Biological Sciences, Faculty of Science
3. Joint Research Project Title

Exploring the biodiesel potential of microalgae isolates — Enrichment and optimization
maximum lipid production

4. Principal Investigator
Passport Name Professor Dr Ling Tau Chuan

Malaysian

Nationality Gender |Male

Institute of Biological Sciences,
Faculty of Science,

Address University of Malaya,
50603 Kuala Lumpur,
Malaysia.
Telephone (Office) +603-79674104 (Home / Mobile) +6012275 3951
Fax Number +603-79674178 E-mail tcling@un.l.edu.my or
tauchuan.ling@gmail.com

S5a. Co- PI from the same unit — If any

Passport Name Dr. Ong Hwai Chyuan
L Malaysi
Nationality Aaysial Gender ([Male
Department of Mechanical Engineering,
Faculty of Engineering,
Address University of Malaya,
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Passport Name Associate Professor Dr Show Pau Loke
. . Malaysi
Nationality . Gender - [Male
Department of Chemical and Environmental Engineering
Faculty of Engineering
The University of Nottingham
Address Malaysia Campus
Jalan Broga
43500 Semenyih
Selangor Darul Ehsan
Telephone (Office) +6(03) 8924 8605 (Home / Mobile) +6(010) 225 0322
n 5
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showpauloke@gmail.com
6. Project Details
Project The current world energy crisis and global warming have yielded an ever desperate search

Description | for  sustainable green energy sources. Microalgae present a  potential
biochemical/bioenergy source of both renewable and sustainable qualities. Compared to
agricultural products and by-products such as sugar cane, soybean, rapeseed and oil palm,
microalgae allow the direct generation of desired products like biodiesel, biomass and
bioethanol at higher yields and in a shorter timeframe. Utilizing microalgae has the
advantages of increased bioenergy production per unit land area, reduced land area
needed, minimization of competition with food crops, zero net carbon emission and reuse
of by-products.

In a tropical country such as Malaysia, microalgae culture is favorable due to its fast growth
rate and high oil content (ranging from 20-70% of biomass). Of all microalgal biofuels,
biodiesel is most popular due to its potential utilization in existing diesel vehicles with little
to no modifications, and compatibility with current fuel distribution infrastructure. In
addition, biodiesel is also a cleaner fuel with relatively high energy density compared to
diesel. The main aim of this research is to produce high quality biodiesel via
transesterification. To achieve that aim, the microalgae must be optimized for maximum
lipid production. The parameters for optimization include medium selection, type of

nitrogen source, nitrogen concentration, light intensity and initial cell concentration.

The general objectives of this research include the following:
1. To optimize the microalgae strains for maximum lipid production for biodiesel

synthesis, an alternative green fuel for Malaysia.
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2. To observe the capability of the microalgae to grow and compete for nutrients in its
natural .environment (no autoclave).

3. To produce biodiesel from the accumulated algae lipids and compare its quality (energy
content) to the standard diesel oil.

Cultivation

Lipid extraction + Freeze dry +

Transesterification

==

Grinding

= Algae Biodiesel

e Glyceting

Figure 1: An overview of the derivation of microalgal biodiesel
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Department of Mechanical Engineering,
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6. Project Details
Project Microalgae are unicellular photosynthetic microorganisms, usually in the size range of

Description | 1-400 um and invisible to the naked eye. They were the first photosynthetic life forms on
primitive earth and were able to fix atmospheric CO, with the help of sunlight, thus
creating a major step in the evolution of terrestrial plants. Microalgae are receiving
increased attention in the recent past based on its applicability in biomass production and
implications in carbon capture. The biomass can be converted to biofuels or other products

such as bio-char.

Biochar is a carbon-rich charcoal of any kind of biomass, produced by thermal
decomposition of the organic feedstock under limited oxygen (O2) supply at a relatively low
temperature. It can be simply defined as charcoal that can be used in agriculture to
improve soil function and reduce emissions from the biomass caused by natural
degradation to CO,. Biochar is produced through torrefaction or pyrolysis process like most
of the charcoal or under gasification. Biochar produced from different feedstocks vary
widely in their composition. Microalgae-based biochar consisted of large aggregates with
the size range of 10-100 um with a 1-um irregular porosity. These features are different
from biochar produced from lignocellulosic biomass in term of the structure after pyrolysis.
Other than utilizing biochar as a process fuel in bioenergy conversion, it acts as a long-term
sink for atmospheric carbon dioxide in carbon sequestration process. Carbon dioxide
emissions could be reduced up to 84% and it is highly possible to produce a
carbon-negative biofuel through biochar sequestration. In addition to the reduction of
GHG emissions and carbon sequestration, biochar can improve the soil fertility for higher
crop production. It has been demonstrated that biochar amendment can improve water
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holding capacity and nutrient status of many soils. Biochar production from microalgal
biomass is mainly accomplished by slow pyrolysis which yields higher biochar. The biochar
derived from microalgal biomass are generally used for soil amendment, while further

processed to activated carbon, it can be used as an adsorbent.

The aim of this research is to determine the best biomass productivity of microalgae
Chlorella spp and the quality of biochar produced for further application. Objectives of this
research are:

1. To compare the biomass productivity between Chlorella vulgaris FSP-E and
Chlorella Sorokiniana CY1 where C. vulgaris FSP-E has known to produce the highest
biomass compared to other studies; and

2. To determine the biochar quality production from these two Chlorella spp.

The research plan was outlined as shown in the below flow chart.

Pre-culture of Chlorella vilgaris FSP-E
and Chlarella sorokiniana CY1

v

Cultivation of Chiorella spp. in batch
photobioreactor for around 14days

¥

Study on growth curve and obtain daily
readings on biomass productivity and
condition of the mlcroalgac culture

biomass

4

’ Harvesting and drymg of microalgal ‘
’ Analysis on the propemes of microalgal ‘

biomass

Slow pyrolysls

¥

Analysis on properties of biochar yield ‘

Optimization and application study ‘

Detailed Methodology

1. Cultivation of Chlorella spp
Both Chlorella vulgaris FSP-E and Chlorella sorokiniana CY1 strains will be obtained
from Taiwan for further research (C.-Y. Chen et al., 2013; C. Y. Chen et al., 2015).
Chlorella spp. will be cultivated in batch photobioreactor for around 14 days under
selected optimum conditions on the culture medium, CO; exposure, light intensity,
pH, temperature, inoculum size and aeration rate for biomass productivity. A
growth curve of C. vulgaris FSP-E and C. sorokiniana CY1 will be obtained over the
time series until achieve exponential stage. Daily readings on pH, nutrient
availability and dried cell weight of the microalgae culture will be obtained.
Harvesting of microalgal biomass will be carried out by centrifugation and further
drying for prior use. Ultimate and proximate analysis on the properties of

microalgal biomass will be carried to determine the content of biomass produced.
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2. Pyrolysis for biochar production
Slow pyrolysis of microalgal biomass will be carried out in a fixed bed reactor by
indirect heating method to produce biochar. Conditions of pyrolysis such as
temperature, residence time, moisture and pre-treatment of biomass will be
controlled for the higher biochar yield. Analysis on the yield and properties of
biochar produced will be carried to determine the biochar quality for its further

application on wastewater treatment and agricultural use.

3. Analytical methods
3.1 Properties of microalgal biomass
Proximate analysis will be carried out to determine the moisture content, ash
content, volatile matter content and fixed carbon content of the microalgal
biomass and biochar using ASTM (American Standard Test Method D3173 and
D3175). For moisture content, samples are to be dried at around 105 °C until a
constant weight was reached; for volatile matter samples are to be heated to
950 °C for 2 min in covered crucible and for ash content samples are to be
heated in muffle furnace at around 575 °C for 3 hours in uncovered crucible.
Ultimate analysis also will be conducted to determine the elemental
composition of carbon, hydrogen, nitrogen and sulfur percentage of microalgal
biomass and biochar using an elemental analyzer (Euro EA elemental analyzer).
Oxygen content will be calculated by difference. The calorific value of sample

will be determined using a bomb calorimeter according to ASTM D2015.

3.2 Properties of biochar
Percentage yield of biochar will be calculated by measuring the diffrences
before and after pyrolysis. BET surface area will be obtained using instrument
SEM-EDX. Analysis on pH, electrical conductivity and other properties such as
cation exchange capacity of biochar will be conducted to determine the
suitability of biochar on application such as act as fertilizer in agricultural use or

adsorbent in wastewater treatment.

Related References:

Chen, C.-Y., Chang, J.-S., Chang, H.-Y., Chen, T.-Y., Wu, J.-H., & Lee, W.-L. (2013).
Enhancing microalgal oil/lipid production from Chlorella sorokiniana CY1 using
deep-sea water supplemented cultivation medium. Biochemical engineering journal,
77, 74-81. doi:http://doi.org/10.1016/j.bej.2013.05.009
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Chen, C. Y., Lee, P. J.,, Tan, C. H., Lo, Y. C., Huang, C. C., Show, P. L., . .. Chang, J. S.
(2015). Improving protein production of indigenous microalga Chlorella vulgaris
FSP-E by photobioreactor design and cultivation strategies. Biotechnology journal,
10(6), 905-914.

Khoo, H. H., Koh, C. Y., Shaik, M. S., & Sharratt, P. N. (2013). Bioenergy co-products
derived from microalgae biomass via.thermochemical conversion— Life cycle energy
balances and CO2 emissions. Bioresource Technology, 143, 298-307.
doi:http://dx.doi.org/10.1016/j.biortech.2013.06.004
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