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2018 Colombo Conference Introductions
Welcome to CMS-CBEES 2018 conference in Colombo. The conference is held annually with
high quality. The objective of the Colombo conference is to provide a platform for
researchers, engineers, academicians as well as industrial professionals from all over the
world to present their research results and development activities in Chemical and Food
Engineering.

2018 5th International Conference on Chemical and Food Engineering (ICCFE 2018)

Accepted papers will be published in one of the following journals according to the specific
topic of the paper:
International Journal of Chemical Engineering and Applications (IJCEA
ISSN: 2010-0221), which is indexed by Chemical Abstracts Services (CAS),
DOAJ, ProQuest, and Crossref.

International Journal of Food Engineering (IJFE, ISSN: 2301-3664), which
can be indexed by Crossref, Engineering & Technology Digital Library etc.
Conference website and email: http://www.iccfe.org/; iccfe@cbees.net

CMS Mission
The mission of HKCBEES Chemistry and Materials Society (CMS) is to meet the engineers
and the scholars in the Chemistry and Materials discipline. CMS offers a platform for them
to communicate and exchange idea. HKCBEES Chemistry and Materials Society hold annually
scheduled conferences and workshops on the Chemistry and Materials related topics, it
serves as a forum for idea exchange, networking, information sharing and problem solving for
the Chemistry and Materials community. HKCBEES Chemistry and Materials Society play an
important role in the academic community.
About HKCBEES
The Hong Kong Chemical, Biological & Environmental Engineering Society (HKCBEES) was
founded in 2007. It is an independent and scientific research and development organization.
The Service can be traced back to the first work in 1999.
HKCBEES plays an influential role in promoting developments in Chemical, Biological &
Environmental Theory and Applications in a wide range of ways. The mission of HKCBEES is to
foster and conduct collaborative interdisciplinary research in state-of-the-art
methodologies and technologies within its areas of expertise.

Good news! To join in HKCBEES member is free now. Please check the information on the
website: http://www.cbees.org/list-33-1.html if you are interested in. Any question regarding
to membership, please feel free to contact membership@cbees.org.
-5-
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Presentation Instructions
Instructions for Oral Presentations
Devices Provided by the Conference Organizer:
Laptop Computer (MS Windows Operating System with MS PowerPoint and Adobe Acrobat
Reader)
Digital Projectors and Screen
Laser Sticks

Materials Provided by the Presenters:
PowerPoint or PDF Files (Files should be copied to the Conference laptop at the beginning of
each Session.)
Duration of each Presentation (Tentatively):

Regular Oral Presentation: about 15 Minutes of Presentation and 5 Minutes of Question and
Answer
Keynote Speech: about 35 Minutes of Presentation and 5 Minutes of Question and Answer
We would appreciate if all presenters can adhere strictly to this time limit.

Instructions for Poster Presentations
Materials Provided by the Conference Organizer:
The place to put poster

Materials Provided by the Presenters:
Home-made Posters
Maximum poster size is A1
Load Capacity: Holds up to 0.5 kg

Best Presentation Award
One Best Oral Presentation will be selected from each presentation session, and the
Certificate for Best Oral Presentation will be awarded at the end of each session on April 05.

Dress Code
Please wear formal clothes or national representative of clothing.
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Keynote Speaker Introductions
Keynote Speaker I

Prof. King- Chuen Lin
National Taiwan University, Taiwan
Dr. King- Chuen Lin a Distinguished Professor of the Department of Chemistry at National
Taiwan University and a Distinguished Research Fellow of National Science Council, Taiwan.
He received his
B.S. degree in Chemistry from National Taiwan University, Taiwan, his PhD in Chemistry
from Michigan State University, USA, and his postdoctoral career at Cornell University. His
research interests are photodissociation and reaction dynamics in gas and condensed phases,
atmospheric chemistry, materials designed for sensors and catalysts, and single molecule
spectroscopy. He received Academic Award of Ministry of Education, Taiwan, in 2014, and
serves as an Associate Editor for J. Chin. Chem. Soc.(Taipei) and a member of Editorial
Board for Scientific Reports (Nature publisher), Journal of Analytical and Bioanalytical
Techniques (Gavin Publishers), and J. of Modern Chemical Sciences (Herald Scholarly Open
Access). He has published more than 183 peer-reviewed papers and edited one book on
reaction dynamics and chemical kinetics.
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Topic: “Synthesis and Characterization of Nanomaterials in Applications of Sensing and
Catalysis”
King-Chuen Lin
National Taiwan University, Taiwan

Abstract- Palladium nanoparticles (Pd NPs) immobilized on a garlic skin-derived activated
carbons (GACs) was synthesized. The morphology, structure, surface compositions, and
textural properties of the GACs and Pd@GAC catalyst were examined by a variety of
physicochemical characterization techniques which revealed a dispersion of Pd NPs with
average particle size of ca. 21 nm on sheet-like graphitized GACs. The Pd@GAC catalyst,
which can be facilely prepared with biowaste feedstocks, exhibited excellent catalytic
performances for efficient reduction of Cr(VI) with extraordinary stability and recyclability
over at least five repeated catalytic test cycles.
Further, we present ultra-sensitive sensing of a prostate-specific antigen (PSA), which is used
as a biomarker to detect prostate cancer, using a molybdenum series (MoO3, MoS2, and
MoSe2) of two-dimensional nanosheets (2D NSs). The design of a 2D NS-based PSA aptamer
sensor system was demonstrated based on a fluorescence turn-on mechanism in the presence
of a target. The detection limit of PSA was achieved to be 13 pM for MoO3 NSs, whereas the
MoS2 and MoSe2 systems exhibited a detection limit of 72 and 157 pM, respectively. The in
vitro bioimaging measurements were also performed using confocal fluorescence microscopy.
Herein, PSA detection was successfully demonstrated in human embryonic kidney 293T
(HEK) live cells. Moreover, the MoO3, MoS2, and MoSe2 NSs exhibit excellent
biocompatibility and low toxicity; thus, these 2D NSs can be used as a promising sensor
platform to detect prostate cancer.
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Keynote Speaker II

Prof. M. R. Riazi
Kuwait University, Kuwait
Dr. M. R. Riazi is currently a professor and the chairman of chemical engineering at Kuwait
University. He received his MSc and PhD degrees from Pennsylvania State University where
he served as an assistant professor of chemical engineering. He was also a visiting
scholar/faculty in both Chemical and Petroleum Engineering Departments at Illinois
(Chicago), Texas (Austin), McGill (Montreal), Waterloo (Canada), Wright State (Ohio),
Norwegian University of Science and Technology (Trondheim), and various universities in
the Middle East.
He has about 140 publications including 5 books and a solutions manual as well as about 100
conference presentations mainly in the fields of petroleum and chemical technology. He has
been invited speaker and consultant to more than 50 major oil companies and research centers
worldwide including invited moderator and panelist at World Economic Forum and has
conducted about 70 workshops and short courses in more than 40 different countries.
He is the founding editor and editor in chief of International Journal of Oil, Gas and Coal
Technology, IJOGCT (London, UK) and associate editor of Journal of Petroleum Science and
Engineering (Elsevier). He has been awarded distinguished researcher and teaching awards at
several universities including an award from the former Amir of Kuwait. He also received a
Diploma of Honor from National (American) Petroleum Engineering Society and is a Fellow
of American Institute of Chemical Engineers (AIChE).
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Topic: “Applications of Chemical Engineering Principles in the Petroleum and Petrochemical
Industry”
M. R. Riazi
Kuwait University, Kuwait

Abstract- In this talk will show how chemical engineering principles such as statistical
thermodynamics, phase equilibrium and mass transfer fundamentals can be used to
characterize hydrocarbons and to develop generalized methods for prediction of properties of
hydrocarbons and their mixtures as well as development of new techniques for measurement
of transport properties of undefined complex mixtures at elevated pressures.
While these methods may be applied to any fluids, but in this presentation application of these
techniques are shown in some examples such as:
- determination of equations of state parameters from minimum laboratory data for prediction
of thermodynamic and physical properties of fluids and fluid mixtures,
- determination of quality of fuels and petrochemicals,
- use of speeds of light and sound in prediction of properties and phase behavior of fluids
- how to select a right thermodynamic model in a process simulator for design and operation
of processing units,
- how to predict products quality in a hydrocarbon cracking unit from feed specifications and
operating conditions
- how to determine rate of dissolution of injected gas in a reservoir to increase oil production
- how to determine fate of an oil spill floating on seawater.
Finally a brief overview of the following four books will be presented to the audience.
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Keynote Speaker III

Prof. Xiaozhong Zhang
Tsinghua University, China

Dr. Xiaozhong Zhang obtained his BSc in Physics from Fudan University (China) in 1982,
MSc in Physics from Shanghai Jiaotong University (China) in 1984. He obtained his PhD. in
Materials Science from Oxford University (UK) in 1989. He then worked as a postdoctoral
research fellow at The Royal Institution of Great Britain for three years. During 1992-1999 he
worked as a Faculty at Physics department, National University of Singapore. In 1999 he
joined Tsinghua University as a professor at Department of Materials Science and
Engineering. He was the director of Electron Microscopy Laboratory of Tsinghua University
during 1999-2006. He is now serving as deputy director of the Key Laboratory of Advanced
Materials (Education Ministry), deputy chief of Chinese national nano-technology
standardization committee and co-editor of IUCrJ. His research interests are spintronic
materials and devices, carbon materials, nanomaterials and nanostructure, electron
microscopy, and computational materials science. He has published more than 190 refereed
papers and been awarded 23 patents. His silicon magnetoresistance work (Nature 2011) was
selected in 2011 as “Top 10 scientific advances in China” and “Top 10 University level
scientific and technological advances in China”.
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Topic: “Semiconductor Based Magnetoresistance and Magnetic Logic”
Xiaozhong Zhang
Tsinghua University, China
Abstract- We developed a silicon based magnetoresistance (MR) device which combines the
nonlinear property of diode and Hall Effect of semiconductor. The device can achieve a large
MR at a few tens mT. We further developed a silicon based magnetic logic device which can
do four Boolean logic functions of AND, OR, NAND and NOR. As all these pure silicon
devices have a disadvantage that they cannot work at low magnetic field of ~mT, we propose
an alternative route to improve MR performance by coupling nonlinear transport effect of
semiconductor and anomalous Hall effect of magnetic material of CoFeB in one device. This
device has MR of >20000 % with ~1 mT, the largest MR value at low magnetic field of mT.
We further proposed a magnetic logic-memory device by coupling anomalous Hall Effect in
magnetic material and negative differential resistance phenomena in semiconductor. All four
basic Boolean logic operations could be programmed by magnetic bit at room temperature
with high output ratio (> 1000 %) and low magnetic field (~5 mT). This device demonstrated
that non-volatile information reading, processing and writing could be realized in one step and
one device. Hence, logic and non-volatile memory could be closely integrated in one chip.
The time and energy used in the processes of information transformation and transfer could be
saved. Moreover, this device was comparable with the function of neuron cell in brain that
also combined memory and information process in one unit. A network with these highly
parallel logic-memory devices could perform massively parallel non-volatile computing and
might offer a possible route to approach brain-like artificial intelligence beyond traditional
CMOS route.
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Keynote Speaker IV

Prof. Chintakindi Sanjay
GITAM university, India

Dr. Chintakindi Sanjay had joined GITAM University, Hyderabad as a Founder Campus
Director in June 2009. He is a certified Corporate Director of World Council for Corporate
Governance, UK and visited most of the South Asian Countries for Research and presenting
papers.He has more than 24 years of experience in Industry, Research & Teaching and had
worked four years as a Associate Professor of Manufacturing Engineering and Management at
Government Universities in Malaysia and Singapore. He was a key note speaker for more
than 40 international conferences and a member of advisory and technical committee for 60
international conferences and organized 65 international conferences. He is member, Editorial
Board and Reviewer for more than 20 international journals. He has to his credit 4 books
published by reputed publishers and authored more than 60 research papers and published in
peer reviewed and indexed journals and conference proceedings. He is recipient of many
International and National awards such as Academic Excellence, Research Excellence,Best
Engineer, Best Principal award, Best Academic Administrator, Education leadership and
Engineers Educator award. His research interests are IT applications in Manufacturing
Engineering, Machine Tools & Cutting Tools, Materials Engineering, Artificial Intelligent
Systems, Smart Materials & Composites, Industrial Engineering & Management, Product
Design & Development, CAD/CAM/CIM, Robotics & Automation, Non-conventional
Energy.
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Topic: “Artificial Intelligence and the Future of Manufacturing”
Chintakindi Sanjay
GITAM university, India
Abstract- The manufacturing industry has always been open to adopting new technologies.
Drones and industrial robots have been a part of the manufacturing industry since 1960s. AI is
a well-known concept that many have been investigating since the early 80s. There have been
two significant changes in the AI world since the 80s. Firstly, we have started to accumulate
meaningful amounts of data. Secondly, we have developed the computing power that can
perform the complex analysis of this data, enabling machines to make decisions without being
explicitly programmed. AI can enrich the existing assumptions and formulas about
manufacturing processes through using real world data and making better operational
decisions in a fully automated way. However, a new wave of AI has visibly emerged over the
last couple of years a negligible time frame for most traditional industrial operations.
Artificial intelligence has the power to revolutionize automation by allowing the computer or
machine to make decisions independent of human intervention. AI will eventually touch
nearly every industry on the planet and its applications currently in use or development stem
from the demand for automation in all industries. When companies can automate critical tasks,
they reduce man hours and increase both efficiency and accuracy because of the removal of
human error. Artificial intelligence has been claimed to yield revolutionary advances in
manufacturing. In manufacturing, capital investments are high and profit margins are often
thin. Those conditions helped to drive a lot of manufacturing to low wage countries, where the
human resources costs have been so low that the capital investment in AI and related
automation was hard to justify.
Unlike the big fear of human jobs being lost to AI, the manufacturing will be driven towards
higher productivity and increased efficiency with the help of AI. It has the potential to
enhance and extend the capabilities of humans, and help businesses achieve more, faster and
more efficiently. Manufacturers around the world are rapidly investing to create new products
and services, while driving down production costs over the longer term. Artificial intelligence
is not the future it already exists, albeit in infant form, and it will continue to progress as
human beings find new ways to implement it across all industries. This will be a paradigm
shift from assisted intelligence swinging all the way across to full autonomous intelligence
where machines are able to learn enough to make recommendations that humans can trust.
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Keynote Speaker V

Prof. H H Sumathipala
University of Kelaniya, Sri Lanka

Head of the Department of Physics
Research Interests
Solid Electrolytes
Compose Polymer Electrolytes
Physics Education

To Be Added
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Brief Schedule for Conference
Day 1

April 04, 2018 (Wednesday)

10:00~17:00

Venue: Empress Suite Room (Mesaline Floor)
April 05, 2018 (Thursday)

Arrival Registration
9:00~18:10

Venue: Dukes Court-2 Room (Ground Level)
Arrival Registration, Keynote Speeches, and Conference Presentations
Morning Conference
Venue: Dukes Court-2 Room (Ground Level)
Opening Remark

9:00~9:05

Prof. H H Sumathipala, University of Kelaniya, Sri Lanka
Keynote Speech I

9:05~9:45

Prof. H H Sumathipala, University of Kelaniya, Sri Lanka
Keynote Speech II

9:45~10:25

Prof. Xiaozhong Zhang, Tsinghua University, China
Coffee Break & Group Photo Taking
Keynote Speech III

10:25~10:50
10:50~11:30

Prof. King- Chuen Lin, National Taiwan University, Taiwan
Day 2

Keynote Speech IV

11:30~12:10

Prof. M. R. Riazi, Kuwait University, Kuwait
Lunch: 12:10~13:30

Venue: Dining Room Restaurant(Lobby level)

Afternoon Conference
Keynote Speech V

13:30~14:10

Prof. Chintakindi Sanjay, GITAM university, India
Session 1(Part 1): 14:10~15:30
Venue: Dukes Court-2 Room
4 presentations-Topic: “Material Engineering and Food Science”
Coffee Break

15:30~15:50

Session 1(Part 2): 15:50~18:10
Venue: Dukes Court-2 Room
7 presentations-Topic: “Material Engineering and Food Science”
Poster Session 9:00~18:10
Dinner: 18:15
Day 3

April 06, 2018 (Friday)

Venue: Dukes Court-2 Room (Ground Level)
Venue: Dining Room Restaurant(Lobby level)
9:00~17:00

One-day Visit

Tip: Please arrive at the Conference Room 10 minutes before the session begins, and upload PPT/ PDF file into the
conference laptop.
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Detailed Schedule for Conference
April 04, 2018 (Wednesday)
Venue: Empress Suite Room (Mesaline Floor)
10:00~17:00

Arrival Registration

Note: (1) The registration can also be done at any time during the conference.
(2) The organizer doesn’t provide accommodation, and we suggest you make an early reservation.
(3) One Best Oral Presentation will be selected from each oral presentation session. The Certificates
for Best Oral Presentation will be awarded at the end of the session on April 05, 2018.

April 05, 2018 (Thursday)
Venue: Dukes Court-2 Room (Ground Level)
9:00~9:05

9:05~9:45

Opening Remark
Prof. H H Sumathipala
University of Kelaniya, Sri Lanka
Keynote Speech I
Prof. H H Sumathipala
University of Kelaniya, Sri Lanka
Topic: “To Be Added
Keynote Speech II
Prof. Xiaozhong Zhang
Tsinghua University, China

9:45~10:25

Topic: “Semiconductor Based Magnetoresistance and Magnetic Logic”

10:25~10:50

Coffee Break & Group Photo Taking

10:50~11:30

Keynote Speech III
Prof. King- Chuen Lin
National Taiwan University, Taiwan
Topic: “Synthesis and Characterization of Nanomaterials in Applications of
Sensing and Catalysis”

11:30~12:10

Keynote Speech IV
Prof. M. R. Riazi
Kuwait University, Kuwait
Topic: “Applications of Chemical Engineering Principles in the Petroleum and
Petrochemical Industry”
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12:10~13:30

Lunch
Keynote Speech V
Prof. Chintakindi Sanjay

13:30~14:10

14:10~15:30
15:30~15:50

GITAM university, India
Topic: “Artificial Intelligence and the Future of Manufacturing”
Session 1(Part 1) : 4 presentations-Topic: “Material Engineering and Food Science”
Coffee Break

15:50~18:10

Session 1(Part 2) : 7 presentations-Topic: “Material Engineering and Food Science”

18:15

Dinner
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Session 1
Tips: The schedule for each presentation is for reference only. In order not to miss your presentation,
we strongly suggest you attend the whole session.

Afternoon, April 05, 2018 (Thursday)
Time: 14:10~15:30
Venue: Dukes Court-2 Room (Ground Level)
Session 1(Part 1): 4 presentations- Topic: “Material Engineering and Food
Science”
Session Chair: Prof. Xiaozhong Zhang & Prof. M. R. Riazi
K0004 Presentation 1 (14:10~14:30)
Study on the Microgrid Pluripotent Complementary and Comprehensive Economic
Optimization Planning Based on Virtual Energy Theory
Zhang Peng, Liu Nab, Qu Bo-yang, Xiao Jun-ming, Lin Man-man
Zhongyuan University of Technology, Zhengzhou, China
Abstract—In this paper, a comprehensive economic allocation method based on virtual energy
theory for microgrid complementary power supply is proposed, which is successfully applied
to the multi energy complementary planning and comprehensive economic planning of an
island microgrid. In order to evaluate and optimize the microgrid in the planning stage more
objectively based on the characteristics of various combinations of renewable micro
generation and flexible operation modes, a new method of the micro-grid comprehensive
economic configuration and optimization of the distributed generation is proposed based on
virtual energy theory. Firstly, the Micro-grid model structure based on the virtual energy
theory is given. Secondly, the virtual energy conversion model of different distributed power
generations is also studied. The micro-grid pluripotent complementary and comprehensive
economic optimization model (PCCEP)based on virtual energy theory are reached too.
Combined with a practical example, a PCCEP method of the micro-grid based on the Homer
software platform is discussed. The case study indicates that the method can avoid the
uncertainty of the decision-making factors and the subjectivity of expert evaluation. It is
shown that the new method is a practical solution for microgrid comprehensive economic
optimization planning.
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Afternoon, April 05, 2018 (Thursday)
Time: 14:10~15:30
Venue: Dukes Court-2 Room (Ground Level)
Session 1(Part 1): 4 presentations- Topic: “Material Engineering and Food
Science”
Session Chair: Prof. Xiaozhong Zhang & Prof. M. R. Riazi
K0001 Presentation 2 (14:30~14:50)
Numerical Simulation and Experimental Investigation on Stagger Spinning of Extra
Thin-walled HastalloyC276 Shielding
Xiao-Min Chen, Y.C. Lin and Shu-Sheng Qian
Central South Univeristy, China
Abstract—Stagger spinning is an excellent method for producing seamless thin-walled
rotational parts in diameter range from a few millimeters to several meters. The thin-walled
rotor and stator shielding (RSS), used in nuclear reactor coolant pump, is the critical
components to isolate the corrosion, and ensures the security of nuclear power station. By
now, the accurate control of dimensional accuracy during stagger spinning is still a great
challenge for thin-walled RSS. Aiming at improving their dimensional accuracy, a 3D finite
element model (FEM) model is employed to investigate the stagger spinning of thin-walled
tube under different spinning parameters. It is found that the wall thickness and inner diameter
deviations of the flow-formed tube are sensitive to the spinning parameters. The wall
thickness deviation is increased with the decrease of roller fillet radius and the increase of
feed ratio. Equally, the inner diameter deviations are decreased under the rapid feed ratio.
When the rollers are assigned with an increased fillet radius, a good dimensional accuracy can
be acquired. Moreover, too large or too small roller axial stagger distance can cause the
heterogeneous distribution of wall thickness for the flow-formed tube. The optimized stagger
spinning parameters are: the fillet radiuses are 1.5 mm, 3.0 mm, and 4.5 mm for the first,
second and third rollers, respectively; the feed rate is 1.0 mm/r; the axial stagger distance is
1.5 mm for the adjacent rollers. In addition, a three-roller stagger spinning experiment is
carried out by using the optimized spinning parameters, and measured wall thickness and
inner diameter deviation can well satisfy the designed requirements of the flow-formed tube,
which confirm that the optimized spinning parameters can be reliable for the improvement of
flow-formed tube. These findings can provide fundamental basis for the practical industrial
production of thin-walled components.
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Afternoon, April 05, 2018 (Thursday)
Time: 14:10~15:30
Venue: Dukes Court-2 Room (Ground Level)
Session 1(Part 1): 4 presentations- Topic: “Material Engineering and Food
Science”
Session Chair: Prof. Xiaozhong Zhang & Prof. M. R. Riazi
K0002 Presentation 3 (14:50~15:10)
Microstructure Prediction of a Typical Ni-based Superalloy during Multi-pass Hot
Deformation
Yong-Cheng Lin, Xiao-Min Chen and Ming-Song Chen
Central South Univeristy, China
Abstract—Multi-pass hot forming is a necessary approach to manufacture the large and
complex Ni-based superalloy components. In order to get the desired properties of
components, the hot forming processing, as well as the microstructural evolution, is needed to
be strictly controlled. In this study, multi–pass hot compression tests of a typical Ni–based
superalloy are performed over wide scopes of deformation temperature, strain rate, interpass
time and pre-strain. The influences of deformation parameters on the microstructure are
studied. The results show that the deformation parameters greatly affect the multi–pass
microstructure. The fractions of low angle grain boundaries (LABGs) are reduced when the
deformation temperature, strain rate, interpass time and pre-strain are high. Meanwhile, the
almost fine and uniform microstructure can be obtained at relatively high deformation
temperature, long interpass time, and large pre-strain. Moreover, high strain rate can promote
the refinement of grain microstructure. Because metadynamic recrystallization (MDRX)
during interpass is accelerated at high strain rate, the accumulated recrystallization degree
remarkably increases with the increased strain rate. By implementing DRX, MDRX, and
grain growth (GG) models into 2D finite element (FE) simulator, a numerical model is
established to predict the microstructural evolution during multi–pass hot deformation. By
comparising the simulated and experimental microstructures, satisfactory agreements of the
predicted recrystallization fraction/average grain size with the experimental ones can be
obtained, which indicates that the developed numerical model can reliably describe the
microstructural evolution of the studied superalloy during multi–pass hot deformation. These
findings can provide fundamental basis for the practical industrial hot forming of Ni–based
superalloy.
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The Influence of Elevated Temperature on Compressive Strength of No-cement Mortar Made
from Ground Granulated Blast Furnace Slag and Calcined Dolomite
Herry Suryadi Djayaprabha, Ta-Peng Chang and Jeng-Ywan Shih
National Taiwan University of Science and Technology, Taiwan
Abstract—The influence of elevated temperatures on the residual compressive strength of
no-cement mortar made from ground granulated blast furnace slag (GGBFS/slag) and
calcined dolomite is experimentally investigated. Calcined dolomite powder, which was
burned at a temperature of 900ºC for one hour, was used to accelerate the hydration of
GGBFS. Alkali-activated slag (AAS) mortar is made by activating GGBFS with calcined
dolomite (slag-dolomite mortar) with various amount of calcined dolomite from 10 to 40 wt%.
The optimum addition of calcined dolomite was found on the amount of 20 wt% with the
highest 28-day compressive strength of 30.6 MPa. The slag-dolomite mortar specimens were
exposed to elevated temperatures of 300 and 600ºC to evaluate the residual compressive
strength. The obtained results showed that heating slag-dolomite mortar specimens to 300 ºC
resulted in a noticeable increase in the compressive strength of all slag-dolomite mortar
mixtures comparing with the original strength. At 600ºC, the compressive strength was
noticeably reduced. The percentages in residual compressive strength were 64.2, 61.4, 59.0,
and 61.3% for the mixtures contained calcined dolomite from 10 to 40 wt%. Consequently,
with an approximately about two-fifths reduction in residual compressive strength, the
slag-dolomite mortar could be considered as a fire resistive building material for elevated
temperature below 600ºC.

15:30-15:50

Coffee Break
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Investigation on Structural Steel and Silicon Carbide Aluminum Metal Matrix Composite
Spur Gears Using PTC Creo and ANSYS 16.0
S. Nallusamy, M. Rajaram Narayanan and S. Saravanan
Dr. M G R Educational and Research Institute, India
Abstract—In the field of Engineering and Technology, ‘Gear’ is one of the most significant
and essential component in mechanical power transmission system. General devices have
major applications in various fields like automotives, industrial rotational machines, lifting
devices, etc. Gears are usually subjected to fluctuating loads while in action. Gear tooth
mainly fails due to excessive bending stress and excessive contact stress. Thus while
designing the gear it is very necessary and vital to analyze the stresses induced in the gear for
its safe operation. Weight reduction of gear is also one of the main design criteria as it has a
great role in improving the efficiency of the entire system. Nowadays engineering
components made up of composite materials and plastics find increasing applications. The
components made by the composite materials provide reasonable mechanical properties with
minimum weight. The objective of this research is to develop the spur gear and pinion
assembly model using engineering simulation PTC Creo and imported to 3-D design software
ANSYS workbench 16.0 for working on the static structural analysis. The analysis was
carried out by considering different materials for gears like structural steel, polycarbonate and
20%AlSiC. From the observed results it was found that, 20%AlSiC composite material has
mass reduction of about 45%, hence it is suitable for light weight applications.

- 23 -

2018 COLOMBO CONFERENCE

Afternoon, April 05, 2018 (Thursday)
Time: 15:50~18:10
Venue: Dukes Court-2 Room (Ground Level)
Session 1(Part 2): 7 presentations- Topic: “Material Engineering and Food
Science”
Session Chair: Prof. Xiaozhong Zhang & Prof. M. R. Riazi
K0014 Presentation 2 (16:10~16:30)
Immobilization of Laccase from T. Versicolor Nanofiber Matr
Milena Maryšková, Petra Vaňátková, Markéta Schaabová and Jiří Maryška
Technical University of Liberec, Czech Republic
Abstract—Prepared nanofiber matrices based on polyamide 6 and polyamide 6/chitosan with
numerous amine groups were tested on enzyme immobilization. Laccase from Trametes
versicolor was immobilized on both nanofiber sheets either via glutaraldehyde and
hexamethylenediamine activation, or via adsorption followed by glutaraldehyde crosslinking.
Both types of the attachment were successful, however, the adsorption method provided
immobilized laccase with enhanced operational stability.
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Analysis on Vibration Characteristics of Wind Turbine Blade to Improve the Effectiveness
through CFD Developed by ANSYS
M. Rajaram Narayanan and S. Nallusamy
Dr. M G R Educational and Research Institute, India
Abstract—In the current scenario, there is a continuous need for increasing the efficiency of
the aerodynamics of wind turbine blades through research studies. Vibration in a wind
turbine blade has lot to do on its performance. An effective approach is required by wind mill
including to control the vibration to achieve better results. The objective of this research is to
investigate the vibration characteristics of the prototype horizontal axis wind turbine blade
developed by using 3D modelling software. Shape memory alloys with their variable material
properties offer an alternative adaptive mechanism hence it is used as a damping material. A
prototype blade with S1223 profile was manufactured and the natural frequency was found
over the surface of the blade. Similarly, results were studied by increasing the number of
alloys wires over the blade up to three. Results showed that the embedment of shape memory
alloys over the blade’s surface increases the natural frequency and reduce the amplitude of
vibration because of super elastic nature of alloys. Also it was observed that the natural
frequency increased by 6% and reduced the amplitude by about 93% where three wires of
0.5mm diameter were kept for the length of 720mm.
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Fragility Analysis of Typical Concrete RMG Buildings of Bangladesh for Progressive
Collapse
Bayezid Baten, Md. Jihan Hasan, Mohammad Hasan Mahmood, Tafannum Torsha and
Tanvir Manzur
BUET, Bangladesh
Abstract—In the modern era of industrial outburst, the phenomenon of progressive collapse
has become one of the prime concerns in the sector of infrastructural development. This type
of structural failure gains its optimal significance when reinforced concrete structures are
usually extended vertically for an increased number of floor spaces. Initiating from a
localized portion, the phenomenon of progressive collapse follows a chain reaction leading to
a massive structural damage. However, there are no significant studies in Bangladesh for the
behavior of Reinforced Concrete (RC) structures towards progressive failure and no specific
local code guidelines to account for the phenomenon in structural design. This necessitates an
initial study in this aspect to account for this type of structural failure in structural design and
analysis of RC structures. In this paper, the phenomenon of progressive collapse was
analyzed for RMG buildings in Dhaka City. A survey was conducted on typical garments
buildings at different locations of the city to obtain a sample base of 3500 six-storied
buildings, based on several parameters, which was later randomly assorted to generate a
uniform sample size of 100 buildings. Each of the building was later analyzed by ETABS for
three cases of column removal and fragility curves were obtained for axial loading of
adjacent columns and shear force and bending moment of adjacent beams. The obtained
graphs can be used to obtain the probability of exceedance for different Demand-Capacity
ratios to account for axial, shear and flexural failure in adjacent columns and beams. Hence,
this study will also play a substantial role towards safeguarding safety assurance of RC
structures against progressive failure.

- 26 -

2018 COLOMBO CONFERENCE

Afternoon, April 05, 2018 (Thursday)
Time: 15:50~18:10
Venue: Dukes Court-2 Room (Ground Level)
Session 1(Part 2): 7 presentations- Topic: “Material Engineering and Food
Science”
Session Chair: Prof. Xiaozhong Zhang & Prof. M. R. Riazi
K3001 Presentation 5 (17:10~17:30)
Effect of Forming Parameters on Flexible-bending of Three-dimensional Tubes
Sun Shuo, Fu wenzhi, Li Mingzhe, Zhou yongping and Li ying
Jilin University, China
Abstract—Flexible-bending is an advanced bending method, especially suitable for small
batch production of tubes. The shape of forming parts is mainly related to the offset of the
bend die instead of the geometry of it. Based on flexible-bending technology, 3D bending of
tubes was carried out by finite element method and the effects of primary parameters on the
bending results were studied. The analysis results showed that 3D continuous bending of
tubes can be obtained by flexible-bending process; die offset, offset speed and feeding speed
of tube have a great influence on the bending effect. Bending experiments of 3D tube were
carried out by flexible-bending equipment and bending radii of the forming part were
measured, the results were very close to that of simulations which proved the effectiveness of
simulation.

- 27 -

2018 COLOMBO CONFERENCE

Afternoon, April 05, 2018 (Thursday)
Time: 15:50~18:10
Venue: Dukes Court-2 Room (Ground Level)
Session 1(Part 2): 7 presentations- Topic: “Material Engineering and Food
Science”
Session Chair: Prof. Xiaozhong Zhang & Prof. M. R. Riazi
S0001 Presentation 6 (17:30~17:50)
Vibration Analysis of Food Material for Non-contact Viscoelasticity Measurement
Takahiro Matsuno, Shinichi Hirai and Zhongkui Wang
Ritsumeikan University, Japan
Abstract—Viscoelastic properties of food material significantly influence the texture of diet
articles. Therefore, there are some methods to measure the viscoelastic properties of food
materials. However, extant methods require contact with or breakage of a food material. In
this study, a novel method for measuring the viscoelastic properties of food material by using
a forced vibration device is presented. In the measurement method, viscoelastic properties of
food material are estimated from the amplification ratio and phase difference of food material
when forced vibration is applied. The method does not require contact with a food material.
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Human Health Risk Assessment of Heavy Metals (Cadmium, Lead, and Zinc) in Chicken and
Sheep Meat at Retail Markets: an Objective Study Conducted in the North of Iran
Reza Ghanbari, Milad Mousazadeh, Fatemeh Vatanpour and Samira Romina
Qazvin University of Medical Sciences, Iran
Abstract—Background and Objective: Nowadays, meat consumption has dramatically
increased as population has grown and lifestyle has changed. Chicken and sheep are among
those substances that are likely to be contaminated by heavy metals during their production
process.
Materials and Methods: The sample size in this study was 128 that were randomly collected
from different retail markets in all cities of Mazandaran province (Iran) in 2016. Then, the
samples were prepared using the acidic digestion in the laboratory. Afterward,
the concentration of heavy metals (Cadmium, Lead, and Zinc) in digested samples were
determined using atomic absorption. Data were analyzed using IBM SPSS Statistics 24.
Results: Average concentration of Cd, Pb, and Zn in chicken meat was 1.04, 2.35, and 22.72
mg/kg, respectively; and the average concentration of these metals in sheep meat was 0.78,
3.05, and 17.9 mg/kg, respectively. The average concentration of Cd and Pb in chicken and
sheep meat are high according to International food standards (Codex Alimentarius). However,
the health risk index (HRI) values of Pb in chicken and sheep meats were more than one and
was less than one for Cd and Zn metals.
Conclusions: The obtained values of health risk index (HRI) for Pb, which were above 1,
show the potential health risk of this metal for human via consumption of polluted chicken
and sheep meats. Thus, strict inspection procedures should be applied by the Health officers
thereas their consumption by humans seems hazardous.
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K0005 Poster 1
Moisture-resistant and Strength Retention Properties of Supercritical CO2-assisted
Tapioca/Polyvinyl Alcohol Thermoplastic Starch
Liang-Shuang Sun, Mei-Chuan Kuo, Hong-bo Li and Jen-taut Yeh
Tatung University, Taiwan
Abstract—This paper represents the first report of polyvinyl alcohol (PVA) modified TPS
resins (scCO2TPSxPVAy), gelatinized and/or modified with the aid of supercritical carbon
dioxide (scCO2). The melt f) of TPS and PVA- modified TPS prepared using scCO2 fluid
were considerably higher than those of TPS and TPSxPVAay materials prepared in the
conventional way. After conditioning at 20of of properly prepared scCO2TPS97.5PVA052.5
still remained at 19 MPa, which is around 1.2 and 11.9 times of that of the corresponding
conditioned TPS97.5PVA052.5 and TPS, respectively. The moisture contents of conditioned
scCO2TPSxPVA05y were considerably lower than those of the corresponding TPSxPVA05y
aged for the same amounts of time. Conditioned scCO2TPSxPVA05y exhibited only Vh-type
crystals with melting temperatures ~40oC lower than those of corresponding conditioned
TPSxPVA05y. In comparison to TPS and TPSxPVA05y, more dissociated amylopectin
chains with loosely hydrogen-bonded -OH groups and significantly less retrogradation was
found for conditioned scCO2TPS and scCO2TPSxPVA05y.
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K0006 Poster 2
Properties of Polyamide 612/Poly(Vinyl Alcohol) Blends and Its Impact on Oxygen Barrier
Performance
Hong-bo Li, Jia-wei Wu, Ya-qiong Huang, Liang-Shuang Sun and Jen-taut Yeh
Kun Shan University, Taiwan
Abstract—Good oxygen barrier properties of polyamide 612 (PA612)/poly(vinyl alcohol)
(PVA) (PA612xPVAzy) blends were prepared by melt-blending PA612 with varying
amounts of PVA resins with varying degree of polymerization (DP) (i.e. PVA03, PVA05,
PVA08 and PVA14). The oxygen permeation rates, average volumes of free-volume-cavities
(Vf) and fractional free volumes (Fv) of PA612xPVA03y, PA612xPVA05y,
PA612xPVA08y and/or PA612xPVA14y blown films reduced to a minimal value, when
their PVA contents reached a corresponding optimal value at 25, 20, 15 and 10wt%,
respectively. The minimal oxygen permeation rate, Vf and Fv value obtained for the best
prepared PA612xPVAzy blown films reduced considerably with the further reduction in DP
of PVA resins. The oxygen permeation rate and Vf value of the best prepared
PA61275PVA0325 blown film specimen was only 49.7 cm3/m2.day.atm and 102.10 Å3,
respectively. As evidenced by dynamical mechanical analysis, differential scanning
calorimetry, wide angle X-ray diffraction and Fourier transform infrared spectroscopic
analyses, PVA was miscible with PA612, as PVA contents of each PA612xPVAzy series
blends were ≤ a critical value, respectively. The significantly improved oxygen barrier and
free volume properties found for PA612xPVAzy film specimens, are attributed to the
efficiently enhanced molecular interactions between hydroxyl groups of PA612 and carbonyl
groups of PVA molecules.
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K0015 Poster 3
Polymer Nanofibrous Material for Enzyme Immobilization
MARTINOVÁ Lenka and NOVÁK Josef
Technical University of Liberec, Czech Republic
Abstract—NanospiderTM method allows preparation of nanofiber sheets with desired specific
mass and fiber diameter between 100-600 nm. The fiber diameter can be modified by solvent
system, concentration of polymer solution, and external conditions of the electrospinning
process, in particular by air humidity and temperature. We have long experience with
continual electrospinning from free surface of the polymer solution and in this case we focus
on polymer blend polyamide 6/chitosan nanofiber form. Chitosan is an excellent material
providing biocompatibility and numerous primary amine groups. On the other hand,
polyamide 6 is well known and easy-to-prepare stable polymer guaranteeing sufficient
mechanical properties. Blend nanofibers containing synthetic and natural polymers are
usually difficult to continuously prepare. Natural polymer bring certain inhomogeneity due to
varying chemical and physical properties of each brew. We compared chitosan from four
different suppliers and finally fabricated homogenous and long-term stable layers.
Successfully prepared nanofiber sheets were used as a support for enzyme immobilization.
We showed that our layers can be used as a carrier for numerous biomolecules.
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K0016 Poster 4
Effect of Welding Processes with High Heat Input on the Microstructure and Toughness of
Coarse-grained Heat-affected Zone of a High-strength High-toughness Steel
Yu-jie Li , Jin-wei Lei, Xuan-wei Lei, Oleksandr Hress and Kai-ming Wu
Wuhan University of Science and Technology, China
Abstract—Utilizing submerged arc welding under heat input 50 kJ/cm on 60 mm thick marine
engineering structure plate F550, the effect of preheating and post welding heat treatment on
the microstructure and impact toughness of coarse-grained heat-affected zone (CGHAZ) has
been investigated. The original microstructure of the steel plate is tempered martensite. The
yield and tensile strength is 610 and 660 MPa, respectively. The impact absorbed energy at
low temperature (-60 °C) at transverse direction reaches about 230~270 J. Welding results
show that the preheating at 100 °C did not have obvious influence on the microstructure and
toughness; whereas the tempering at 600 °C for 2.5 h after welding could significantly reduce
the amount of M-A components in the coarse-grained heat-affected zone and thus improved
the low temperature impact toughness.
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K0017 Poster 5
River Bank Protective Work of Bangladesh: A Case Study on the River Padma
Meraj Rubayat Kamal, Rubaiya Rumman, Khushnuma W. Shushmi and Kazi A. Hasan
Bangladesh Water Development Board, Bangladesh
Abstract—A well and exact documentation of the methodology and novel implementations of
a river training work can pave the way for future economic, established and cost effective
paradigm to work with. The paper describes contemporary practice for river training works, as
well as site specifics, obstacles, costs involved and management exercises, along the Padma
River, the main distributary of the river Ganges. A map of the riverbank erosion along the
study area is provided in order to extract proper and useful information about the
morphological nature of the river. Then the technical aspects for bathymetric survey along
with the application procedure used for dumping and placing of geo-bag and CC block along
the riverbank for its protection is described. After that, some of the concerns and challenges
that were encountered by the team, which was working there, are discussed. It was found that
the project would have benefited if the technical and instrumental risks in addition to the
uncertainty of workers were taken into account beforehand. A cost analysis table is also
provided to give information about the estimated expenditure for future projects.
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Investigation of the Catalytic Properties of the Solid Acid Catalyst with Implanted Sr Cations
and Mesoporous Configuration towards the Esterification of Fatty Acid
Han-Yu Chiu, Ya-Lan Cui, Xiu-Jun Peng and Chien-Chang Huang
Providence University, Taiwan
Abstract—Acid catalyst plays an indispensable role in manufacturing the esters used in
cosmetic, alternative fuel, food and pharmaceutical industry. Homogeneously acid-catalyzed
esterifiaction is the typical route for producing esters. Although the use of homogenous acid
catalyst in ester production offers several advantages, including low cost, high efficiency et al.,
the use of homogeneous acids have some limitations which include the problem of recovering
the catalysts, separation of the catalyst dissolved in the downstream of the production and
production of acid-contaminated water. Due to new environmental legislation and the drive
towards green chemistry, the development of environmentally friendly solid catalysts is
demanded.
In this work, an effective and reusable solid superacid with porous surface configuration was
prepared using a renewable compound, molecularly modified starch, as a sacrificial template.
Sr cations were implanted on the surface of the catalyst to offer the biding sites for the sulfate
ions subsequently grafted on the catalyst. The results reveal that quantity of the active sites
present of the catalyst associates with the population of surface Sr ions and the specific
surface area of the catalyst. By using molecularly modified starch as a template during
catalyst preparation, 210 m2/g of specific surface area and 5.6 nm of pore size were obtained,
and the high specific surface area and meso-porous configuration of the catalyst also enable
the catalyst to catalyze the model reaction, the esterification of oleic acid with methanol,
efficiently. A high initial rate, 2.55 mmol/min, was observed when the reaction was conducted
at 100oC. The final conversion of the oleic acid in the reaction mixture was up to 97% after
2hours of the reaction.
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The Recovery of the Au Ions in Wastewater using Immobilized Au-binding Protein on the
Porous Silica Carrier Prepared via Sol-gel Method with the Assistance of Modified Corn
Starch
Fang-Ling Chen, Li-Chi You, Pei-Chen Fan, Yi-Fang Cai, Jia-Le Chen and Chien-Chang
Huang
Providence University, Taiwan
Abstract—Noble metal ions, such as gold (Au), silver (Ag) or platinum (Pt), are valuable
metal ions usually containing in the effluent wastewater of electronic, electrical or catalyst
industry. In order to recovery the noble ions from waste solution, many methods, such as
solvent extraction, precipitation, cementation, ion-exchange and adsorption, have been
reported. However, none of them can ensure a complete purification for the recovered noble
metals. Further treatment usually is required to isolate noble metal ions from the collected
ions.
In this work, the gold ions dissolved in simulated electronic wastewater were selectively
adsorbed on the immobilized Au-binding protein. The binding protein was collected from the
broth of Tepidimonas fonticaldi AT-A2 and then immobilized on the porous silica pellet,
which the surface was pre-modified by 3-Aminopropyltriethoxysilane (APTES). The porous
silica pellet was prepared via the sol-gel method with modified starch template and shaped by
a Teflon mold. Both the density of surface modification group and the Au-binding protein
adsorbed on the carrier were analyzed by TGA while the adsorbed metal ions on the
immobilized Au-binding protein were quantitated by ICP. The efficiency of continuously
removing Au ions from the simulated wastewater was investigated by a fixed bed column
process. When the fixed bed column process was operated under an optimized condition, a
high Au adsorption capacity, 110 mg/g, could be reached. The adsorbed Au was subsequently
recovered by calcinating the immobilized Au-binding protein on porous silica carrier at 550oC.
Experimental data confirmed that the Au-binding protein has extremely high selectivity for
the Au ions present in the simulated wastewater.
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Investigation of the Catalytic Properties of a Solid Superacid SO4 2-/Sr- Fe Oxide towards the
Esterification of High Water Containing Glycerol
Pei-Chen Fan, Ting-Xuan Lee, Fang-Ling Chen, Li-Chi You, Yi-Fang Cai, Jia-Li Chen and
Chien-Cha Huang
Providence University, Taiwan
Abstract—Glycerol is the main byproduct of biodiesel industry. Recently, the rapid
development in the biodiesel industry had led to the accumulation of abundant glycerol,
resulting in the dramatic decrease in the market price of glycerol. Therefore, the new
technologies applied for converting glycerol to other valuable fine chemicals have attracted
more and more attention. The monoglyceride (MG), diglyceride (DG) and triglyceride (TG)
derived from the esterification of glycerol with fatty acid can be used as food or fuel additives,
non-ionic surfactant or functional reagent. It was found in our previous study that sulfated
ferric composite oxide with implanted Sr ions (SO42-/Sr-Fe oxide) is a potential catalyst for
conducting the esterification of glycerol with fatty acid. The selectivity of the catalyst for the
product is associated with the molar ratio of glycerol to fatty acid in the reaction mixture,
reaction temperature and the carbon chain length of fatty acid. However, the details relating to
influence of the water usually present in glycerol on the catalytic properties of SO42-/Sr-Fe
oxide still is absence.
It is well known that water is the main byproduct of the esterification of glycerol with fatty
acid, and the water present in the reaction mixture will lead to a dramatic deactivation for a
heterogeneously acidic catalyst due to the adsorption of water on the active layer of a catalyst.
In this study, the influence of water on the catalytic reactivity of SO42-/Sr-Fe oxide was
investigated. Pyridine-IR was used to characterize the distribution of the Brönsted and Lewis
acid sites present on the catalyst after additional water was added into the reaction mixture
while TGA was employed to analyze the quantity of the water adsorbed on the catalyst. The
catalytic reactivity of the catalyst was evaluated by the model reaction, the esterification of
glycerol with acetic acid, and the conversion of glycerol and the formation of MG, DG and
TG were analyzed by a FID-GC. The results reveal that the Brönsted acid site is more active
than the Lewis acid site for catalyzing the esterification of glycerol. Therefore, an obvious
increase in the initial reaction rate was observed after additional water was added. The
selectivity of the catalyst for the products was also varied when more Brönsted acid sites
formed on the catalyst.
- 37 -

2018 COLOMBO CONFERENCE

April 05, 2018 Thursday
Time: 9:00~18:10
Venue: Dukes Court-2 Room (Ground Level)
Poster Session: 13 presentations
S3002 Poster 9
Modified Starches-templated Porous SiO2 Ceramics for Drug Delivery
Kuang-Yuan Yin, Yu-Hsuan Yang, Hsiao-Wen Su, Fang-Yu Hsu, Chien-Chang Huang
Providence University, Taiwan
Abstract—So far, several research groups have intensively studied the controlled release
technologies for prolonging the efficiency time, heightening bioavailability and increasing the
dosage of the functional ingredients with low solubility in cosmetic products. Porous silica
material is a potential candidate because of its non-toxic nature, good biocompatibility and
high surface area and volume. Few artificial surfactants or amphiphilic block copolymers are
the conventional templates adopted during the preparation of porous silica materials. However,
these kind templates are expensive and the exhaust gases releasing from the step of removing
the template incorporating inside porous silica material via calcination at high temperature are
not environment friendly. Therefore, an inexpensive, renewable, and environmentally benign
biomaterial is desired.
In this work, the corn starch of which the molecular was modified by Oxidation (NaOCl-) or
2,3-Epoxypropyltrimethylammonium chloride (GTAC-), or the molecular was treated in the
ethanol solution containing HCl (AET-) was used as a replacement of chemically synthesized
templates for preparing porous silica via sol-gel technique. By calcining to remove the
template, produced Meso-porous SiO2 ceramics the pore size and specific surface area were
characterized by BET while the morphology and the crystallin phase of the silica particle
were analyzed by SEM and XRD, respectively. The results shown that pore size and the
specific surface area of the porous silica were at the ranges of 4.6-5.9 nm and 450-550 m2/g
depending on the substitution ratio of the modification agent on the corn starch molecular.
The crystalline phases of all the porous silica materials belonged to amorphous. In order to
understanding the relevance between the pore diameter and the releasing mechanism of the
drug loaded on the porous silica, resveratrol was selected as the model drug due to its poor
solubility in water or in oil. The dissolution of the loaded resveratrol was carried out in 100ml
simulated body fluid. Accordingly, the porous silica prepared from the sol-gel method with
the assistance of molecularly modified corn starch has a promising future as a vehicle for
delivering the functional ingredient with poor solubility.
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Preparation of the Sulfated Solid Acid with Implanted Ca Cations and Porous Surface
Configuration towards the Esterification of Fatty Acid
Qian-Yu Zeng, Min-Chi Lin, Wen-Jing Liu and Chien-Chang Huang
Providence University, Taiwan
Abstract—The esterification of fatty acid with alcohol is the route for the production of
cosmetic esters. Strong mineral acids, such as sulfuric acid or nitric acid, are the conventional
catalysts employed in the industries, such biodiesel, cosmetic and pharmaceutical industry, for
carrying out the production reaction of esters. However, such mineral acids are homogeneous
catalysts for the esterification of fatty acid, which the separation of the strong acid catalyst
dissolved in the product is difficulty. Neutralizing and then washing the acid-contaminated
ester with de-ionized water are required to remove residual strong acid catalyst in the
downstream of production, but the removing of the residual acid catalyst also produces a
copious amount of acid-contaminated wastewater.
In this work, two Ca-composite oxide catalysts with diverse surface configuration were
prepared using Ca(CH3COO)2˙H2O, K4Fe(CN)6˙3H2O and Titanium(IV) isopropoxide and
tetraethyl orthosilicate (TEOS) as precursors through co-precipitation and sol-gel method,
respectively. SDS (sodium dodecyl sulfate) and modified corn starch were applied as
molecular templates for forming porous morphology on the catalysts. After the solid particles
were collected from the reaction mixture, SO42- ions were subsequently grafted onto the
resulting particles by soaking the particles in 2M H2SO4 solution for 2 hours. The physical
properties of the catalysts were characterized by XRD, BET, FT-IR and TGA while the
catalytic reactivity of the catalysts was evaluated by the esterification of oleic acid with
methanol. According to the IR spectra of the catalysts, the CN- ions present in the reaction
mixture during catalyst preparation would leave on the catalyst, and the CNions were then
transferred to NO3- ions when the catalyst was heat-treating at 400oC. It was found that the
catalytic reactivity of the prepared catalysts associated with their surface morphology, the
density of surface Ca cations and NO3- ions left on the catalysts. It was confirmed that the
presence of NO3- on the catalysts would enhance the catalytic reactivity towards the
esterification because the deactivation caused by the binding of the fatty acid on the active
sites would be suspended if the active sites was surrounded by NO3- ions on the catalyst. The
recycling test of the catalyst also showed that only few reactivity loss was detected after the
used catalyst was recovered by washing the used catalyst with hexane.
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Preparation of F- modified Solid Superacid for Biodiesel Production
Po-Hsueh Lin, Xiao-Jing Zhou, Jia-Lin Song and Chien-Chang Huang
Providence University, Taiwan
Abstract—In the production processes of biodiesel, acid catalyzed esterification of fatty acid
with the alcohol with short carbon chain is a main route for refining the feedstock containing
fatty acid in order to avoid the happen of saponification in following base-catalyzed
transesterification. Homogeneous acid catalysts, strong mineral acids, are a class of important
catalysts used in biodiesel industry because of their high reactivity and low cost. However, the
use of homogeneous acid as a catalyst often suffers from the problems of difficult recovery
and high corrosion for the production equipment and pipe line. Solid acid seem be a potential
alternative for overcoming the disadvantages of homogeneous acid catalyst. Although a great
deal of effort has put toward the development of different solid catalysts thus for, the low
reactivity and the dramatic deactivation in catalyst regeneration step limit their application in
the production of biodiesel.
In this study, a solid superacid, floric-sulfated Sr-Fe spinel (F--SO42-/Sr-Fe spinel), was
prepared by a co-precipitation method. The surface of the resulting solid was then modified
by SO42- and F- ions. To quantify the SO42- and F- ions covalently bonded on the catalyst by
TGA and DRIFT-IR, the results shown that the distribution of these ions on the catalyst
associated with the priority of grafting F- and SO42- ions onto the catalyst. The catalytic
reactivity of F--SO42-/Sr-Fe spinel was evaluated by a model reaction, the esterification of
oleic acid with methanol, and theconversion of oleic acid during the progress of the reaction
was monitored by a GC-FID. It was found that a great enhancement in the catalytic reactivity
of the catalyst was observed when both SO42-and F- ion in molar ratio of 2:0.1 were modified
on Sr-Fe spinel. The role of the F- ions covalently bonded on the catalyst was identified as a
capping reagent to avoid the chemical adsorption of fatty acid. When F- ion in desired amount
was present on the catalyst, the deactivation caused by the adsorption on the active sites of the
catalyst could be efficiently inhibited. It also was found that the activity and stability of the
catalyst could be maintained after the used F--SO42-/Sr-Fe spinel was recovered simply by
washing the used catalyst with hexane. Interestingly, F--SO42-/Sr-Fe spinel could be recycled
and reused for at least 5 cycles without significant decrease in it activity and stability.
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Effect of the Surface Cl- group on the Enhancement of the Catalytic Reactivity of a Sulfated
Solid Superacid with Implanted Sr ions for Biodiesel Production
Shih-Han Ho, Ya-Ting Huang and Chien-Chang Huang
Providence University, Taiwan
Abstract—Biodiesel produced from vegetable oils or animal fats is a potential alternative of fossil
fuel due to its renewable and biodegradable character. It was found in our previous work that the
sulfated ferric composite oxide with implanted strontium ions (SO42-/Sr-Fe oxide) was a potential
alternative of mineral acids, such H2SO4 or HNO3, to pre-convert the fatty acid containing in
vegetable oil or animal fat to fatty acid methyl ester (FAME; biodiesel) in order to prevent the
happen of saponification in following base-catalyzed transesterification. However, the
employment of SO42-/Sr-Fe oxide in industrial scale is limited due to the chemical adsorption of
fatty acid on a used SO42-/Sr-Fe oxide, making the recovery of the used catalyst difficulty. An
energy consumption processes, treating the used catalyst at 400oC for few hours, was
subsequently required to recover all the reactivity of a SO42-/Sr-Fe oxide after the reaction.
In order to extend the life time and to simplify the recovery processes of SO42-/Sr-Fe oxide,
chloride ion was adopted to modify the surface of SO42-/Sr-Fe oxide in this study. Three
chloride-sulfated Sr-Fe oxide samples, including Cl--SO42-/Sr-Fe oxide, SO42--Cl-/Sr-Fe oxide and
Cl-&SO42-/Sr-Fe oxide, were prepared via different procedures. After the catalyst surface was
modified, TGA was employed to analyze the distribution of Cl- and SO42- on the catalyst samples
while the reactivity of the catalysts were evaluated using the esterification of oleic acid with
methanol as a model reaction. It was found that the distribution of Cl- and SO42- ions on the
catalyst samples were associated with the population of surface Sr cation. In other word, the Sr
cation coordinated on catalyst surface could facilitate the binding of Cl- and SO42- during surface
modification step. Otherwise, the Cl- to SO42- molar ratio on the catalyst samples was related to
the priority of grafting surface modification ions, Cl- and SO42-, onto Sr-Fe oxide. By monitoring
the conversion of the oleic acid in the catalytic esterification, the results illustrate that both the
surface Sr cation with covalent-bonded Cl- and the surface Sr cation with covalent-bonded SO42are the active sites for the reaction. However, the site with covalent SO42- is more active than that
with covalent Cl-. The difference in the catalytic reactivity of these two active sites can be
ascribed to the induction effect of SO42-. It seems that the chloride ion coordinated on sulfate
Sr-Fe oxide acts as a capping reagent pre-occupied on the surface Sr cation. Therefore, the
chemical adsorption of fatty acid on the Cl- modified catalyst during the reaction can be
efficiently prohibited. To recovery the used Cl- modified catalyst by simply washing with hexane,
more than 85% catalytic reactivity was reserved after the catalyst with Cl- modification was
recycled 20 times.
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Production of Biodiesel from High Free Fatty Acid-containing Vegetable Oil via
Heterogeneously Catalyzed Two-step Processes
Meng-Han Chou, Ya-Lan Cui, Yi-Fang Cai, Jia-Li Chen, Chien-Chang Huang
Providence University, Taiwan
Abstract—The transesterification of plant oils or animal fats with alcohol is one of the routes
for the production of biodiesel. The typical processes include the use of homogeneous
alkaline catalysts, such as KOH or NaOH, under mild temperature and atmospheric pressure
to carry out the progress of the reaction. However, when the free fatty acid (FFA)
concentration in the inlet stream is over 0.5 w/w %, the soap forming in the reaction mixture
not only terminates the reaction but also causes processing problems downstream in the
product separation. An alternative is to pre-treating the FFA-containing feedstock via an
acid-catalyzed esterification before the transesterification. By this way, the FFA in the reaction
mixture will be pre-converted into biodiesel without soap generation.
A novel biodiesel production processes using the sunflower oil containing 40% oleic acid as
simulated feedstock was developed in this work. Two heterogeneous catalysts, SO42-/ Sr-Fe
composite oxide and Sr-Si composite oxide, were prepared to carry out the pre-esterification
and transesterification of the simulated feedstock with methanol, respectively. For the
physical properties of the catalysts were analyzed by XRD, FT-IR, BET and TPD. The
conversion of the oleic acid and triglyceride in the reaction mixture were monitored by
GC-FID. When the feedstock was catalyzed by SO42-/ Sr-Fe composite oxide in the first stage,
more than 90% oleic acid conversion was obtained within 1 hour at 100oC. After that, Sr-Si
composite oxide was subsequently added into the reaction mixture to catalyze the
transesterification of the triglyceride at 45oC in the next stage. It was found that the reactivity
of Sr-Si composite oxide associated with residual oleic acid in the reaction mixture, and over
90% triglyceride conversion would be reached within 2 hours if oleic acid in trace amount
was present in the downstream of first stage. After the reaction, used SO42-/ Sr-Fe composite
oxide and used Sr-Si composite oxide were separated by magnet and recovered by washing
the used catalysts with hexane and methanol. More than 90% of the originally catalytic
reactivity could be recovered after catalyst recovery.
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One Day Visit
April 06, 2018 (Friday) 9:00~17:00
(Tips: Please arrive at Cinnamon Lakeside Colombo before 9:00 a.m. The following schedule is only for
participants who registered the visit & tour. The following places are for references, and the final schedule
should be adjusted to the actual notice.)

1. (9:00) Assemble at Cinnamon Lakeside Colombo
2. Visit Gangaramaya Temple
The Most Visited temple in the city, the
Gangaramaya Temple which organizes
Sri Lanka’s largest and the most
colourful Vesak festival annually, has a
history of 120 years. It was established
in 1885 by Venerable Hikkaduwe Sri
Sumangala Nayaka Thera at a time
when Buddhist and cultural resurgence
were much needed as the country was
under the colonial rule.

3. Visit Beira Lake
Beira Lake is a lake in the centre
of the city of Colombo in Sri
Lanka. The lake is surrounded by
many large businesses in the city.
It initially occupied approximately
165 ha (410 acres) of land 100
years ago and this has since been
reduced to 65 ha (160 acres) today
due to various reasons. During the
colonial era of the Portuguese, and
the English the lake was used for a
wide variety of purposes It still
retains its Portuguese name. It is
connected to many intricate canals
providing easy way of transporting goods within the city and suburban cities.
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4. Visit Jami Ul-Alfar Masjid
It is said that the Jami Ul-Alfar Masjid
has been a landmark for sailors
approaching the port of Colombo ever
since it was built in 1908, and upon
looking at it you can easily imagine that
being true. The mosque’s distinct
red-and-white pattern, whether swirling or
spiraling or alternating, is quite
mesmerizing. The domes are built in the
shape of pomegranate (unlike the
traditional onion shape), and the colorful
brick patterns are meant to convey the
same image.

5. Have lunch together
6. Visit Pettah Bazaar
The Pettah Bazaar also called Manning
Market is an open market in the suburb of
Pettah in the city of Colombo, Sri Lanka. The
entrance to the Pettah Market is marked
formally by a tall monument in the centre of a
roundabout, known as the Khan Clock Tower
which was built by the family of Framjee
Bhickajee Khan, an eminent Parsi family
from Bombay who used to have substantial
business interests in the country and who also
owned the Colombo Oil Mills.

7. Visit National Museum of Colombo
National Museum of Colombo, also known
as the Sri Lanka National Museum is one
of two museums in Colombo. It is the
largest museum in Sri Lanka. It is
maintained by the Department of National
Museum of the central government. The
museum holds contains a collections of
much importance to Sri Lanka such as the
regalia of the country, including the throne
and crown of the Kandyan monarchs as
well as many other exhibits telling the
story of ancient Sri Lanka.

8. (17:00)Back to Cinnamon Lakeside Colombo
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Conference Venue
Cinnamon Lakeside Colombo
115, Sir C.A.Gardiner Mawatha,Colombo 02, Sri Lanka
http://www.cinnamonhotels.com/cinnamonlakesidecolombo/accommodation/
Direct : (0094) 11 2491065 Ext: 1065; Fax : (0094) 11 2544213

Overlooking the tranquil Beira Lake, Cinnamon Lakeside Colombo is the epitome of
indulgence and elegance. The hotel's inimitable blend of luxury, personal attention,
sincerity and warmth gives you the opportunity to operate at your own pace and in your
own space, regardless of whether you are visiting for a business luncheon or dropping
in for a quick coffee; planning your dream wedding or organising a conference;
attending to important business or on a well-deserved vacation.
Cinnamon Lakeside Colombo is a 6-minute walk from the beach. Cinnamon Lakeside is
on the banks of Beira Lake in Colombo, a 10 minute drive from Crescat Boulevard
shopping mall. It features 9 dining options and a full-service health club.
Cinnamon Lakeside Colombo's expansive Premium, Superior and Executive rooms and
tropically luxurious Presidential, Executive and Cilantro Suites all come with fresh
foliage, bathtubs, lighting control systems, vibrant interiorsand spectacular views of
the city, lake and poolside. The combinedambiance is designed to create absolute bliss.
The hotel aims to provide a piece of paradise in each of the rooms and each moment the
guest are with the hotel.
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Note
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Feedback Information
(Please fill this form and return it to conference specialist during the conference days.)

Personal Information
Conference Name and
Paper ID
Full Name
E-mail Address
Area of Research
Affiliation

Please indicate your overall satisfaction with this conference with “”
Very
Satisfied

Somewhat
Satisfied

Neutral

Somewhat
Dissatisfied

Very
Dissatisfied

Conference Content
Presentation
Value

and

Paper

Registration Process
Venue
Food and Beverage
Are you a member of
HKCBEES

Yes 
No 
(If
“No”,
you
may
http://www.cbees.org/member.htm )

Are you willing to receive
HKCBEES
future
conferences
information
via E-mail

Yes

apply

membership

from

No

Where did you get the
conference information?
Would you please specify
the main reason for
attending this conference?
Did the conference fulfill
your reason for attending?

Yes– Absolutely 
Yes- But not to my full extent 
(If “No”, please tell us the main reason)
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Would you please list the
top 3 to 5 universities in
your city?

Other Field of Interest

Any
Other
Suggestions/Comments

Thank you for taking time to participate in this conference evaluation. Your
comments will enable us to execute future conferences better and tailor them to
your needs!
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