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Conference Venue  
 

 

Shiiki Hall  
Ito Campus of Kyushu University  

Address: 744 Motohioka Nishi -ku, Fukuoka -shi 819 -0395, Japan  

(Ẓ819 -0395 744 (  ) ).  

Tel: +092 -802 -2160, 2161  Mail: shiikihall@jimu.kyushlu.ac.jp  

http://shiiki -hall.kyushu -u.ac.jp/  

Floor Plan  

 
2F                          3F/4F  

 

Transportation to Ito Campus:  

Air  

Fukuoka Airport (Subway Kuko Line) Meinohama Station (Transfer JR Chikuhi Line) 

Kyudai-Gakkentoshi Station Showa Bus Ito Campus 

 ( ) (JR ь )

 

Alternatively, board a train bound for NishiKaratsu or Chikuzen-Maebaru, which eliminates the need to 

transfer at Meinohama Station. 

ẑ ḭקּ קּ ︡ ḭ נּ Ḯ 

Fukuoka Airport (Subway Kuko Line) Hakata Station Nishitetsu Bus Ito Campus 

 ẓ( )ẓṡ Ṣẓ ẓṡ Ṣ 
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JR Train  

JR Hakata Station (Subway Kuko Line) Meinohama Station (*Please see Air  above.) 

ṡJR Ṣẓ( )ẓṡ Ṣ(ּט ︢) 

JR Hakata Station Nishitetsu Bus Ito Campus 

ṡJR Ṣẓ ẓṡ Ṣ 

 

Nishitetsu Train  

Nishitetsu-Fukuoka Station (Subway Kuko Line) Meinohama Station(*Please see Airplane  

above.) 

ṡ Ṣẓ( )ẓṡ Ṣ(ּט ︢) 

Nishitetsu-Fukuoka Station Nishitetsu Bus Ito Campus 

ṡJR Ṣẓ ẓṡ Ṣ 

 

Highway Bus  

Nishitetsu Tenjin Bus Center (Subway Kuko Line) Meinohama Station(*Please see Airplane  

above.) 

ṇẓ( )ẓṡ Ṣ(ּט ︢) 

Nishitetsu Tenjin Bus Center Nishitetsu Bus Ito Campus 

ṇẓ ẓṡ Ṣ 

 

Access Map:  
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Welcome Address  
We would like to welcome you to ICAMR 2018, the 8th International Conference on Advanced 

Materials Research, being held from Jan. 20 to Jan. 22, 2018, in Fukuoka, Japan. The conference will 

be held with 2 workshops: 2018 The 2nd International Conference on Civil and Building Materials, 

and 2018 International Conference on Advanced Energy Materials. The conference is held in Shiiki 

Hall, Ito campus of Kyushu University, located in Fukuoka, Japan. 

 

After several rounds of review procedure, the program committee accepted those abstracts to be 

presented on conference, and papers to be published in conference proceedings. We wish to express 

our sincere appreciation to all the individulas who have contributed to ICAMR 2018 conference in 

various ways. Special thanks are extended to our colleagues in the program committee for their 

thorough review of all the submissions, which is vital to the success of the conference, and also to 

the members in the organizing committee and the volunteers who had delicated their time and 

efforts in planning, promoting, organizing and helping the conference.  

 

This conference program is highlighted by Four Keynote Speakers: Prof. Alan Lau, Swinburne 

University of Technology, Australia; Prof. Mattheus F. A. Goosen, Alfaisal University, Saudi Arabia; Prof. 

Serge Zhuiykov, Ghent University Global Campus, South Korea; Prof. Ando Tatsuo, The University of 

Tokyo, Japan, and Four Plenary Speakers: Prof.Alfred A.Christy, University of Agder, Norway; Prof. 

Sung-Hoon Kim, Silla University, Republic of Korea; Prof. Yufeng Zheng, Kumamoto University, Japan; 

Prof. Takahiro OHASHI, Kokushikan University, Japan.. 

 

One best presentation will be selected from each session, evaluated from:  originality; applicability; 

technical Merit; qualities of PPT; English. The best one will be announced and awarded the certificate 

over the banquet after the conference. 

 

The city of Fukuoka, also known as Hakata, is not only the center of administration and economy in 

the Kyushu region but also a terminal for air routes and railroads. The Hakata Dontaku is a colorful 

port festival  held in summer each year. Highlighted by a parade of children in traditional dress, men 

and women in fancy costume, and 'te -odori' dancing (dancing with nothing in hand) people through 

the streets, this event draws more than 580 groups and about 31,000 ci tizens, and is viewed by more 

than 2 million spectators. 

 

We wish you a successful conference and enjoyable experience in Fukuoka! 

 

 

Conference Organizing Committee 

Fukuoka, Japan 
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Useful  Info  

Time 

UTC/GMT+9  

Weather 

The Weather Situation of Fukuoka in Jan. 

Average daily minimum temperature 

2  

Average daily highest temperature 

9  

 Money   

Japanese Yen (¥) . 

There is no limit on the amount of any currency that may be brought into or taken out of Japan. 

However, if you transport (any currencies, checks, securities or other monies) exceeding 1,000,000 

yen worth in Japanese currency into or out of the country then you must complete a customs 

declaration. 

You can buy yen at foreign exchange banks and other authorized money exchangers. At the 

international airports, currency exchange counters are usually open during normal office hours. The 

exchange rate fluctuates daily depending on the money market.  

On the rare occasion that you actually need to give a tip in Japan, do so by putting the  money inside 

of a tasteful, decorative envelope and seat it.  Hand it to the recipient with a slight  bow; do not expect 

 

Pulling cash out of your pocket in full view of the recipient is the worst way to give a tip in  

Japan. 

  

Transportation  

Fukuoka is served by Japan Railways (JR), Nishitetsu Railways, three subway lines and a bus network. 

The city's main station is Hakata Station with direct connections to Honshu and across Kyushu, 

including Nagasaki, Kumamoto and Kagoshima. 

The local railway company Nishitetsu is useful for visiting Dazaifu. Nishitetsu trains depart from 

Tenjin Station (also known as Nishitetsu Fukuoka Station) in the central entertainment and shopping 

district of Tenjin. Most  city buses in Fukuoka are also operated by Nishitetsu. 

The subway connects Hakata Station, Tenjin Station and Fukuoka Airport with each other and 

provides access to many of the city's tourist attractions.  Fukuoka Airport is Japan's most centrally 

located airports, only a five minute subway ride from Hakata Station.  

The 100 Yen Bus is a convenient, frequently running bus line that loops through the city center 

between Hakata and Tenjin Stations, passing by Canal City and the food stalls of Nakasu Island. 

https://www.japan-guide.com/e/e2161.html
https://www.japan-guide.com/e/e2015.html
https://www.japan-guide.com/list/e1108.html
https://www.japan-guide.com/e/e2162.html
https://www.japan-guide.com/e/e4500.html
https://www.japan-guide.com/e/e4600.html
https://www.japan-guide.com/e/e4850.html
https://www.japan-guide.com/e/e2015.html
https://www.japan-guide.com/e/e2436.html
https://www.japan-guide.com/e/e4800.html
https://www.japan-guide.com/e/e4803.html
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Buses run at least once every 10 minutes, and the fare is 100 yen per ride. 

 

 

Electricity is 100 Volts, which is different from North America (120V), Central  Europe (220V) and 

most other regions of the world. Japanese electrical plugs have two, nonpolarized pins. 

Emergency Contact  

If you are involved in a traffic accident or crime  

║Emergency Contact TEL 110 

If you need emergency treatment for an illness or injury  

║Emergency Contact TEL 119 
*Part of the local information above comes from the network.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tel:110
tel:119
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Instructions  for  Presentations  

Oral presentations 

Oral presentations have been allocated 15 minutes of effective presentation time, including Q/A time.   

Authors must prepare their oral presentations to be sure to convey their message in clear and sharp 

manner, including giving out line of the key principles, facts and results. More detailed discussions can 

continue during the breaks. 

In order to ensure a smooth performance during your session, we kindly ask you to consider the following 

instructions: 

Be at the session room 15 minutes before session starts and introduce yourself to the session chairs. 

A video projector and a PC will be available in all conference rooms. Speakers suggested not use their 

own laptop computer, avoiding useless time breaks in between papers. 

Bring your presentation on a USB memory stick in MS-PowerPoint or Adobe PDF formats, and upload it in 

the Session Room computer no later than 10 minutes prior to your session start! You can also bring it 

earlier, during the coffee/lunch breaks before your presentation. Please upload your presentation in a 

right place in order to find it easily at the time of presentation.  

Please wear formal clothes or national characteristics of clothing for participation.  

In order to avoid any compatibility problems, read carefully the instructions below. 

PowerPoint Instructions 

For MS-PowerPoint presentations, please use the following versions only: PP 97-2003 (*.ppt) or 2007, 

2010 to guarantee that it will be opened successfully on the on -site PC 

We recommend to the PPT/PPTX format instead of PPS 

All videos or animations in the presentation must run automatically!  

Pictures/Videos 

We cannot provide support for embedded videos in your presentation; please test your presentation with 

the on-site PC several hours before your presentation. 
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In case your video is not inserted in MS-PowerPoint, it is possible to have it in other formats ï MPEG 2,4, 

AVI (codecs: DivX, XviD, h264) or WMV. Suggested bitrate for all mpeg4 based codecs is about 1 Mbps 

with SD PAL resolution (1024x576pix with square pixels, AR: 16/9). 

Fonts 

Only fonts that are included in the basic installation of MS-Windows will be available (English version of 

Windows). Use of other fonts not included in Windows can cause wrong layout/style of your presentation.  

Suggested fonts: Arial, Times New Roman. 

If you insist on using different fonts, these must be embedded into your presentation by choosing the 

right option when saving your presentation:  

Click on ñFileò, then ñSave Asò 

Check the ñToolsò menu and select ñEmbed True Type Fontsò 

Poster presentations 

Suggested Poster with size of 60cm*80cm (width*height).  

Posters are required to be condensed and attractive. The characters should be large enough so that they 

are visible from 1 meter apart.  

During poster session, the author should stand by your poster, explaining and answering doubts or 

questions. 
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Keynote  Speech  

Keynote  Speech  I:  

Prof. Ando Tatsuo  (The University of Tokyo , Japan ) 

Fire Safety of Polymer-Based Building Materials and Test Methods in Japan 

Building materials, especially polymer-based ones, currently used in Japan have been reviewed 

and re-evaluated form the viewpoint of in-use fire safety in buildings. Recently polymer-based 

building materials have been widely used in Japan. While the use of these materials greatly 

contribute to energy savings, indoor comfort, cosmetics, weight reduction and many other 

functions of buildings, some of them adversely contribute to the spread of flame in the event of 

fire, even if they are approved as self-extinguishing, flame-retardant or non-combustible. Current 

small-scale flammability test on building materials in Japan is not always good enough to predict 

the flame spread and fire safety of buildings. 

In-use, larger-scale evaluation of building materials often revealed quite different and unexpected 

dangerous results. Based on intermediate- or large-scale fire tests, new JIS (Japanese Industrial 

Standard) methods have been developed. These are the fruit of the collaboration with fire- and 

polymer engineers on the building materials research for the additional enhancement of fire safety 

of buildings. 

Findings, measures, international cooperation and the ways to these standards are introduced and 

discussed: 

1) Test method for fire propagation over building facades (JIS A 1310-2015), and 

2) Reaction to fire test for sandwich panel building interior systems ς Box test (JIS A 1320-2017). 

 

Bio: Professor Ando Tatsuo was born in Tokyo, Japan in 1949. He conducted 

architectural studies at the University of Tokyo, mainly in durability and fire 

ǎŀŦŜǘȅ ƻŦ ōǳƛƭŘƛƴƎ ƳŀǘŜǊƛŀƭǎΦ wƛƎƘǘ ŀŦǘŜǊ ǊŜŎŜƛǾƛƴƎ ǘƘŜ aŀǎǘŜǊΩǎ ŘŜƎǊŜŜ ŦǊƻƳ 

the University of Tokyo in 1976, he joined Mitsubishi Chemical Industries, 

Ltd. (now Mitsubishi Chemical Corporation) and did research and 

development of advanced composite building materials for 39 years. During 

his tenure at Mitsubishi, he worked for 5 years at Mitsubishi Chemical 

America, in Virginia, USA as technical service manager of composites. He 

was also responsible for the corporate research and development for 3 

years as head at the Research Center, Mitsubishi Chemical Functional 

Products, Inc. His major responsibility included aluminum laminated composite materials (ACM), 

carbon fiber composites and refractory alumina fiber mostly for building sector. He has been an 

active member of Architectural Institute of Japan (AIJ), and Japan Association of Fire Science and 

Engineering (JAFSE). He was also one of the national delegates to ISO/TC92/SC1 (Fire Initiation and 

Growth) for 15 years. His current interest covers the fire safety of building materials, mainly 

combustible composite materials used for façade and interior finish. He has been engaged in 
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campaigning worldwide to make people aware of the fire safety of facades. 

In April 2015 he came back to the University of Tokyo as an academic support at the Department of 

Architecture and is currently engaged in research and development of fire tests including JIS 

A1310:2015 ά¢Ŝǎǘ ƳŜǘƘƻŘ ŦƻǊ ŦƛǊŜ ǇǊƻǇŀƎŀǘƛƻƴ ƻǾŜǊ ōǳƛƭŘƛƴƎ ŦŀŎŀŘŜǎΦέ ŀƴŘ WL{ !монлΥнлмт άwŜŀŎǘƛƻƴ 

to fire test for sandwich panel building interior systems --- .ƻȄ ǘŜǎǘΦέ 
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Keynote Speech I I :  

Prof. Alan Kin -tak Lau  (Swinburne University of Technology, 

Australia ) 

Structural Performance and Health Monitoring of Polymer-based Composites at 

Harsh Environment  

Polymer-based advanced composites always suffer from degradation at extreme temperatures in 

the range between 220 and 77 K and low atmospheric pressure. Within this temperature range, 

composite structures behave very brittle and many micro-cracks are easily formed due to 

differential thermal coefficients of expansion (CTEs) between polymer matrix and high strength 

reinforcements. Besides, at the Low Earth Orbit (LEO) environment the structures may also be 

subject to damages due to micro-meteoroid attack, in which many tiny particles left over from the 

formation of the solar system and they are travelling at very high speed (hyper-velocity) to cause 

serious impact and abrasion onto the structures. Out-gassing and high oxidation rate are also 

problems for polymers using at this environment. For atmospheric re-entry vehicles, due to their 

high speed return, the surface of the vehicles facing to the entry direction has to maintain its 

strength at very high temperature (~ 3500 K) when they are passing through the atmospheric layer 

within a short period of time. Different research works have been conducted to design ablators 

(thermal protection system, TPS) to minimize the weight and thickness of ablating, charring and 

pryrolyzing zones worldwide. Materials used for the ablators must efficiently cool the vehicles via 

energy absorption of the endothermic breakdown of the polymeric constituents, transpiration 

cooling as the pyrolysis gases percolate from the interior of the material toward the surface, and 

re-radiation from the hot char layer that forms on the surface. The geometry of the re-entry shape 

can minimize the heat induced by controlling the form (blunt body theory) of shock wave. 

Therefore, studies on using nano-particles to enhance the anti-cracking resistant properties and 

prolong the pryrolzing process are necessary. Besides, due to the increasing use of polymer-based 

nanocomposites at extreme environment condition, their inspectability becomes a hot topic, at 

least in coming 5 years to explore more real-time or remote health monitoring techniques to 

ensure the safety of structures.  Embedded sensors, self-healing technology and smart structure 

designs are most prominent research fields for nanocomposite structures.  

 

In this lecture, an overview on the nanocomposites, their mechanical, thermal and structural 

properties at different working environments is given. The following key items will also be 

introdǳŎŜŘΥ όƛύ ŘŜǎƛƎƴ ƻŦ ǘƘŜ ƘŜŀǘ ǎƘƛŜƭŘΩǎ ƎŜƻƳŜǘǊȅ ŦƻǊ ǊŜ-entry vehicles; (ii) shock wave effect in 

relation to the heat transmission to the vehicles; (iii) advantage of using Phenolic Resin Carbon 

Ablator (PICA); (iv) types of nanoparticles for property enhancement for the vehicles and (v) 

possibility of using nano-particles (nanotubes, nanoclay, nano-silica, silica-aerogel, etc) to enhance 

the effectiveness of pyrolyzing process of PICA to prolong the heat transfer. The potentiality of 

using different structural monitoring techniques to serve at the extreme environment will also be 

discussed. 
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Bio: In 1987, Dr. Lau joined the Hong Kong Aircraft Engineering Company 

Ltd (HAECO) where he was employed as a craft apprentice in the aircraft 

maintenance division for 4 years. He received his Bachelor and Master 

degrees of Engineering in Aerospace Engineering from the Royal 

Melbourne Institute of Technology (RMIT University, Australia) in 1996 and 

1997, respectively. Within that period, he also worked for General Aviation 

Maintenance Pty Ltd, Australia, as an Engineer Trainee, and for the 

Corporative Research Centre for Advanced Composite Structures (CRC-ACS) 

Australia, as a Research Assistant designing a repair scheme for composite 

performs. He received his Doctor of Philosophy (PhD) from The Hong Kong 

Polytechnic University in 2001. Thereafter, he was appointed Assistant 

Professor in 2002 and promoted to Associate Professor and Full Professor in 2005 and 2010, 

respectively. In 2013, he was appointed as Associate Dean (Industrial Relations) of the Faculty of 

Engineering and Alex Wong/Gigi Wong Endowed Professor in Product Design Engineering. 

 

Based on his outstanding research performance in the fields of advanced composites, FRP for 

infrastructure applications, smart structures and nano-materials, he has received numerous awards 

(for both research and teaching) including: The Best Paper Awards on Materials (1998), The Sir 

Edward Youde Memorial Fellowship Award (2000), Young Scientist Award (2002), Young Engineer of 

the Year Award (2004), Faculty Outstanding Award for Research and Scholarly Activities (2005), 

Award for Outstanding Research in Nanocomposites for Space Applications, USA (2006), Chemical 

Physics Letters, Most Cited Paper 2003- 2007 Award, President Award in Teaching 2008, Award for 

Innovative Excellence in Teaching, Learning and Technology at the 20th International Conference on 

College Teaching and Learning, USA (2009). He is also the Winner of the Ernest L. Boyer International 

Award for Excellence in Teaching, Learning, and Technology, in the same Conference (the first scholar 

outside the United States to receive this honour) and the Most Cited Paper Awards in Composites 

Part B: Engineering (issued by Elsevier Science). In 2011, Dr. Lau received the Outstanding 

International Researcher Award and the Outstanding International Research Leader Award from the 

International Association of Multidisciplinary Research (IAMR). This marks the first time that anyone 

has received both the awards making his achievement quite exceptional. In 2013, he was also 

awarded The University Grant Committee (UGC) Award for Teaching Excellence. 

 

Due to his significant contribution to the field of science and engineering, he was elected as a Fellow 

of the European Academy of Sciences in 2ллтΣ ǿƛǘƘ ǘƘŜ Ŏƛǘŀǘƛƻƴ άCƻǊ ǇǊƻŦƻǳƴŘ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ 

ƳŀǘŜǊƛŀƭǎ ǎŎƛŜƴŎŜ ŀƴŘ ŦǳƴŘŀƳŜƴǘŀƭ ŘŜǾŜƭƻǇƳŜƴǘǎ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ ŎƻƳǇƻǎƛǘŜ ƳŀǘŜǊƛŀƭǎέΣ ŀƴŘ ǿŀǎ ǘƘŜ 

first scholar in Hong Kong to receive this honor. In 2016, he was also elected as a Fellow of European 

Academy of Sciences and Arts. Three of his articles published in Composites Part B: Engineering; 

Composites Science and Technology; and Chemical Physics Letters were ranked in the TOP 1% MOST 

CITED ARTICLES within their field in 2006 and 2007, according to Essential Science IndicatorsSM. Six 

of his papers have been ranked among the top 25 hottest articles in Composites Part B: Engineering, 

issued by ScienceDirect, Elsevier (two of them were ranked No. 1 in 2007). Since 2002, Dr Lau has 

edited 5 books and published over 260 scientific and engineering articles and his publications have 

been cited over 4900 times with an h-index of 34 (Google citation 12,000 with the h-index of 52). Dr. 

Lau has also actively participated in many consultancy works with the industry. The scope of his 

works have mainly focused on failure analyses on different engineering systems. 
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Keynote  Speech  I II :  

Prof. Mattheus F. A. Goosen  (Alfaisal University, Saudi Arabia ) 

Applications of Advanced Materials in Renewable Energy Technologies 

The utilization of advanced materials in renewable energy technologies is indispensable to meet 

the rising demand for applications such as water desalination. Nevertheless, the growth of 

renewable energy sources to run commercial processes at a larger scale is hindered by technical, 

economic, regulatory and environmental challenges including new material development. This 

critical review focusses on integrated approaches in using renewable energy such as solar and 

geothermal technologies for water desalination. Advanced materials research plays a crucial role 

in these areas. Innovative and sustainable processes which are suitable for renewable energy 

systems are also presented, along with the benefits of these technologies and their limitations. 

The market potential, environmental concerns, regulatory & socio-economic factors are likewise 

evaluated as well as the need for accelerated development of renewable energy-driven 

technologies. 

 

Bio: Professor Mattheus (Theo) F. A. Goosen has played key roles in the 

development of new start up academic institutions. For the past nine years 

he has held the position of founding Associate Vice President for Research & 

Graduate Studies at Alfaisal University a private start-up non-profit 

institution in Riyadh, Saudi Arabia (www.alfaisal.edu). The doctoral degree of 

Dr Goosen is in chemical & biomedical engineering from the University of 

Toronto (1981) Canada. Theo has more than 180 publications to his credit 

including over 137 refereed journal papers, 45 conference papers, 11 edited 

books and 10 patents. His h index is over 48 and he has well over 9000 

citations on Google Scholar. On Scopus he has over 137 publications with 

ƻǾŜǊ прлл ŎƛǘŀǘƛƻƴǎΦ 5Ǌ DƻƻǎŜƴΩǎ ǊŜǎŜŀǊŎƘ ƛƴǘŜǊŜǎǘǎ ŀǊŜ ƛƴ ǘƘŜ ŀǊŜŀǎ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅΣ 

desalination, sustainable development, membrane separations, spray coating technology and 

biomaterials. 
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Keynote Speech IV:  

Prof. Serge Zhuiykov  (Ghent University Global Campus, South 

Korea ) 

Surface Functionalization of Two-dimensional Vertically Aligned Semiconductor 

Heterojunctions 

Large-scale fabrication of two-dimensional (2D) nanomaterials by vapor phase depostion enabled 

the establishment of vertically aligned semiconductor herterojunctions. However, the property 

modulation of 2D semiconductor heterojunctions remains chanlleging within such thin layers. 

Herein, we proposed a general strategy towards the surface functionlization of 2D semiconductor 

heterojunctions simply by two-step atomic layer deposition (ALD) process with following 

post-annealing. TiO2-WO3 heterojunction was taken as a typical case in this work and its 

electrochemical properties were significantly improved via the proposed strategy. This strategy 

may open a new pathway for facile functionalization of 2D nanomaterials for the energy 

conversion and storage devices. 

 

Bio: 2015 ς present, Professor, Ghent University Global Campus 

2004 ς 2015, CSIRO Materials Science and Engineering Division, 

Melbourne 

2004 ς 2006, Senior Lecturer (part time). Industrial Science Department, 

Swinburne University of Technology, Melbourne, VIC. 3122, Australia 

2002 ς 2004, Manager, SSL, Australian Government Analytical 
Laboratories,177 Salmon Str., Port Melbourne, VIC. 3207, Australia 

PROFESSIONAL AFFILIATIONS 

2009 ς present, Member of the American Nano Society (ANS);Member of the American Nano Society 
(ANS); 2006 ς present, Member of the Electrochemical Society (ECS); 2002 ς present, Member of the 
Fire Protection Association of Australia (FPAA); 1995 ς present, Member of the Australasian Ceramic 
Society (ACS); 1994 ς present, Member of the American Ceramic Society (ACerS); 
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Plenary  Speech  

Plenary Speech  I:   

Prof. Yufeng Zheng  (Kumamoto University, Japan ) 

New Directions and Technologies for Metallic Biomaterials 

Traditional metallic biomaterials, including stainless steels, Co-based alloys, and titanium and its 

alloys, are mainly used for replacing failed hard tissue, for example, artificial hip joints, artificial 

knee joints, boneplates, dental implants, etc. The key issues for the material design involved the 

excellent mechanical property, corrosion resistance, and biocompatibility, and under the body 

fluid condition they acted as bio-inert implant, and sometimes exhibited surface bio-active after a 

certain surface pre-treatment. Since 2000 new groups of revolutionizing metallic biomaterials had 

been developed such as anti-bacterial functionalized stainless steel, biodegradable metals 

(Mg-based, Fe-based and Zn-based) with the bioactivity, and novel structured metallic 

biomaterials had been fabricated to improve the performance of metallic biomaterials, such as 

amphorous bulk metallic glasses with lower elastic modulus but high elastic limit, nanocrystalline 

pure metals and alloys by severe plastic deformation with improved ion release behavior or 

enhanced bone formability, preciously-controlled porous structures with 3-dimensional printing 

technique for custom-personalized bone scaffold design, composited with bioceramics and 

biopolymers with improved mechanical properties and biocompatibility. All these new-emerging 

metallic biomaterials are regarded as revolutionized metallic biomaterials and bring new chances 

for extending their future applications in clinic. Moreover, with the development of these 

promising metallic biomaterials, the original principle for the alloying element selection during the 

alloy design changes from the passive inhibition of the released toxic metal ions (Ni in biomedical 

TiNi alloy) during the implantation period, to the active introduction of the certain metal elements 

with specific biofunctions into the material (for example, adding osteo-induced elements Zn, Ca 

and Sr into the Mg to enhance the bone formability), and bring new vitality for the biomedical 

applications such as dentistry, orthopedics, cardiology, interventional therapy, gynecology, 

hepatobiliary surgery, etc.. Diverse surface treatment technologies had been explored on these 

new metallic biomaterials with further improvement of their performance within human body. All 

these advances make the metallic biomaterials better fit for the requirement of next-generation 

engineered tissue reconstruction scaffold. The emphasis of this presentation is to illustrate these 

newly-emerging metallic biomaterials in 21th century, with more bioactivity and biofunctions such 

as biodegradation, anti-bacterial function, osteoinductive function, radiopacity and MRI 

compatibility. 
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Bio: Prof. Yufeng Zheng, received his Ph.D in materials science from Harbin 

Institute of Technology, China in 1998. From  1998 to 2004 he was 

Assistant Professor (1998-2000), Associate Professor (2000-2003), Full 

Professor (2003-2004) at  Harbin Institute of Technology, China and since 

2004 he has been a full professor at the Peking University in Beijing, China. 

He is currently working as distinguished professor at International 

Research Organization for Advanced Science and Technology, Kumamoto 

University, Japan. Dr. Zheng has authored or co-authored over 380 

scientific peer-reviewed articles, with the citation of over 9500 times 

(http://www.researcherid.com/rid/A-4146-2010), and a H-index of 48. He 

served as the Editor-in-/ƘƛŜŦ ƻŦ .ƛƻŀŎǘƛǾŜ aŀǘŜǊƛŀƭǎΣ 9ŘƛǘƻǊ ƻŦ άaŀǘŜǊƛŀƭǎ [ŜǘǘŜǊǎέ 

(http://www.sciencedirect.com/science/journal/0167577X), Associate Editor-in-/ƘƛŜŦ ƻŦ άWƻǳǊƴŀƭ ƻŦ 

aŀǘŜǊƛŀƭǎ {ŎƛŜƴŎŜ ϧ ¢ŜŎƘƴƻƭƻƎȅέ όƘǘǘǇΥκκǿǿǿΦǎŎƛencedirect.com/science/journal/10050302). His 

areas of special interest include the development of various new biomedical metallic materials 

(biodegradable Mg, Fe and Zn based alloys, beta-Ti alloys with low elastic modulus, bulk metallic 

glass, ultra-fine grained metallic materials, etc). Dr. Zheng has received several awards including New 

Century Excellent Talents in University awarded by MOE of China (2007), Distinguished Young 

Scholars awarded by NSFC (2012) and Cheung Kong Scholars Programme awarded by MOE of China 

(2016). 
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Plenary Speech  I I :  

Prof.  Sung -Hoon Kim  (Silla University, Republic of Korea ) 

Controllable Synthesis of Carbon Coil Hybrid Materials and their Shielding 

Effectiveness for the Electromagnetic Wave Radiation 

The formation of the carbon nanocoils-carbon microcoils (CNC-CMC) hybrid materials, namely the 

formation of the numerous carbon nanocoils (CNCs) on the surface of the carbon microcoils 

(CMCs), could be achieved using C2H2 as the source gas and SF6 or CS2 as the additive gas in a 

thermal chemical vapor deposition system. During the reaction, SF6 or CS2 was injected into the 

reactor in modulated on/off cycles. The CNCςCMC hybrid materials were not observed without the 

on/off cycles of SF6 or CS2 flow. When we varied the number of the on/off cycles, the density of 

CNCs formed on the surface of CMCs increased with increasing the on/off cycle number. The cause 

for the difference in CNCςCMC formation with cycle number was investigated. Based on the results, 

a growth mode of the CNCςCMC hybrid materials was proposed. 

Composites of CNC-CMC hybrid materials in polyurethane (CNC-CMC@PU) and CMCs in 

polyurethane (CMC@PU) were fabricated. The CNC-CMC@PU composites showed the higher 

shielding effectiveness than those of CMC@PU composites, irrespective of the mixture ratios of 

carbon nanomaterials in PU. Based on the resulting shielding effectiveness and the electrical 

conductivity values we conclude that the formation of the CNC-CMC hybrid materials can enhance 

the shielding effectiveness through the reflection-based mechanism as well as the 

absorption-based mechanism. 

 

Bio: Prof. Sung-Hoon Kim is a renowned chemist and materials engineer 

who has largely influenced his field and directly aided in the 

development of new chemical synthesis methods and novel 

nanomaterials. Dr. Kim received a Ph.D. in Chemistry in 1993 from Seoul 

National University in South Korea. Additionally, Dr. Kim went on to 

earn another Ph.D. in Advanced Electronics & Optical Science in 2005 

from Osaka University in Japan. From 1988 to 1998, he was a Senior 

Researcher in the New Materials Laboratory of Samsung Advanced 

Institute of Technology (SAIT). In 1996, he was also an Adjunct Research 

Associate in the Materials Research Laboratory of The Pennsylvania 

State Univerǎƛǘȅ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦ 5ǊΦ YƛƳΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀƭǎƻ ƛƴŎƭǳŘŜǎ 

being a Visiting Scientist in the Division of Advanced Electronics & Optical Science at Osaka University 

in 2000 and 2001. Subsequently, he worked as a Researcher/Ronpaku Fellow at Osaka University 

from 2001 to 2005. Dr. Kim was also a Visiting Scientist in the Department of Materials Science & 

Engineering at North Carolina State University in the United States from 2001 to 2003. Since 1998, 

Dr. Kim has been a Full Professor in the Department of Engineering in Energy & Applied Chemistry at 

Silla University in South Korea. He is now the Director of Industry-Academy joint Small Bussiness 

Center in Silla University. 
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5ǊΦ YƛƳΩǎ ŎŀǊŜŜǊ ƛǎ ƳŀǊƪŜŘ ōȅ ŀ ƳǳƭǘƛǘǳŘŜ ƻŦ ǇƛƻƴŜŜǊƛƴƎ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ ǘƘŜ ŦƛŜƭŘ ƻf chemistry and 

materials, specifically in the areas of diamond thin films and carbon nanomaterials. Dr. Kim has not 

only developed novel methodologies to produce diamond thin films and carbon materials, but he has 

revolutionized their application in electronic products. For instance, he took advantage of the 

lubrication properties of diamond-like carbon (DLC) films to improve VCR heads. DLC components 

behave as lubricant components that protect the VCR film. Dr. Kim patented this astounding 

application of diamond-like films in Korea, Japan, and the U.S. The electronics giant Samsung 

incorporated his diamond-like film technology to its Samsung VCR Head, which became the 

commercially successful Samsung Diamond Head VCR. 
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Plenary Speech  I II :  

Prof.  Alfred A.Christy  (University of Agder, Norway ) 

Water Adsorption Properties of Malto-Oligosaccharides and Cyclodextrins Studied 

by near Infrared Spectroscopy and Gravimetry 

The adsorption properties of water molecules on malto-oligosaccharides and cyclodextrins are 

attributed to the OH groups of the glucose rings in the molecules. The water molecules are 

adsorbed onto OH groups by hydrogen bond formation. Near infrared spectroscopic and 

gravimetric techniques were used in analysing the adsorption characteristics of 

malto-oligosaccharides and cyclodextrins. Near infrared spectra of the dry malto-oligosaccharides 

and pure dry cyclodextrins were measured by using a Perkin Elmer Spectrum one NTS FT-NIR 

spectrometer equipped with a transflectance accessory and a DTGS detector at a relative humidity 

of 50%. The amounts of water adsorbed by the samples were also recorded by an analytical 

balance. Second derivative techniques were used in decomposing the OH combination frequency 

of the adsorbed water molecules in the region 5300-5000 cm -1. The results indicate that the water 

molecules are adsorbed on to C2 and C3-OH groups at a higher rate compared to the adsorption 

onto C1-OH groups in the oligosaccharides. Adsorption also takes place onto the ethereal oxygen 

atoms in the glucose rings. The gravimetric results show that the adsorption of water molecules 

increases with the number of glucose units in the malto-oligosaccharides except maltotriose which 

has the highest adsorption over a period of 75 minutes. Among /ȅŎƭƻŘŜȄǘǊƛƴǎΦ ǘƘŜ ʲ-cyclodextrin 

ōŜƘŀǾŜǎ ŘƛŦŦŜǊŜƴǘƭȅ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƻǘƘŜǊ ǘǿƻ ŎȅŎƭƻŘŜȄǘǊƛƴǎΦ ¢ƘŜ ʲŎȅŎƭƻŘŜȄǘǊƛƴ ŀŘǎƻǊōǎ ŀƴŘ 

acquires water through the C6-OH and C2, C3-OH groups and diffusion processes from the start. 

The other two cyclodextrins use their primary and secondary OH groups in adsorbing water 

molecules in the initial stages and through a slow diffusion process at latter stages. 

 

Bio: Prof. Alfred A. Christy obtained his primary and secondary education 

from St. Patrick"s College Jaffna. He entered the then University of Ceylon 

(Peradeniya) and obtained a Bachelor degree in Chemistry (B.Sc., University 

of Peradeniya, 1976). The first position held by Professor Christy was as a 

Demonstrator/Assistant Lecturer in Chemistry at the University of Jaffna in 

Sri Lanka (1976-1977). He then moved to Nigeria, where he worked first as a 

teacher and then as senior master in Chemistry at a local college (1977 - 

1983) in Ondo State, Nigeria. He then moved to Bergen, Norway. In Bergen, 

he commenced furthering his education at the University of Bergen, while 

acting as a teaching assistant (1983-1987) and then as lecturer at the 

Department of Chemistry (1987-1991). He was awarded a master degree in Physical Chemistry in 

1987 and Dr. Scient. Degree in 1990. He then worked first as a research Scientist (1991-1992) and 

later as a laboratory manager/research scientist in the FT-IR laboratory he built up at the department 

(1992-1998). He assumed a professorship in Chemistry at the Department of Chemistry, University of 

Agder in 1998. 
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Professor Christy has accumulated an impressive list of scientific achievements during his career. He 

has published over 100 papers in scientific journals and presented more than 90 lectures at 

conferences, institutions of higher learning and industrial establishments around the world. Professor 

Christy has authored several book chapters and reports. He co-authored a book entitled "Modern 

Fourier transform Infrared Spectroscopy" (A. A. Christy, Elsevier-2001). He has also been a co-editor 

of a second book "NIR spectroscopy in Food Science and Technology" (Wiley, 2006). The breadth and 

depth of this work is well seen in the fact that Professor Christy has acted as a referee for some 25 

different International Journals across a wide spread of disciplines related to chemistry.  

 

Professor Christy's international standing earned him respect in his discipline and this fact is clearly 

reinforced by his appointment in the "Research Proposal Reviewer" for the National Science 

Foundation-Division of Earth Sciences, Instrumentation and facilities Program, USA. Furthermore, 

Professor Christy has been included in the "Marquis who's who in the world" and several other 

directories from 1991onwards. He has also received several awards such as "Man of the Year 1994", 

"20th Century Achievement Award (1995)" and several other honours such "Five hundred leaders of 

ƛƴŦƭǳŜƴŎŜ ƛƴ ǘƘŜ ǿƻǊƭŘϦΦ tǊƻŦΦ /ƘǊƛǎǘȅ ŎƘŀƛǊŜŘ ǘƘŜ άCƛǊǎǘ {ŎŀƴŘƛƴŀǾƛŀƴ /ƻƴŦŜǊŜƴŎŜ ƻƴ CƻǳǊƛŜǊ 

¢ǊŀƴǎŦƻǊƳ LƴŦǊŀǊŜŘ {ǇŜŎǘǊƻǎŎƻǇȅέ ƛƴ мффпΦ {ƛƴŎŜ ǘƘŜƴ ƘŜ Ƙŀǎ been in the steering committees of 

several international conferences in Chemistry and material science. 

 

Prof. Christy has also been involved in International education as a Consultant & Co-ordinator for 

students in Norway, training Science teachers in Uganda on behalf of U.N.; serving in the scientific 

Committees for evaluating PhD theses from Universities in Pakistan and as an adviser and visiting 

professor at the University of Petroleum (Beijing) and Thammasat University in Thailand to name a 

few.  
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Plenary Speech  IV:  

Prof. Takahiro OHASHI  (Kokushikan University, Japan ) 

Dissimilar Materials Joining Utilizing Friction-Sir Forming Approach 

It is expected that the material ratio of steel for an automobile will decrease rapidly in next decade 

due to the rise of electric vehicles, and multi-materialization of parts will be promoted 

consequently. Hence, technologies for dissimilar materials joining have been studied by 

researchers successfully. The authors have studied dissimilar materials joining with utilizing 

friction-stir forming (FSF) approach. The FSF is a friction-stir process invented by Nishihara in 2002. 

In FSF, a substrate material was put on a die firstly. Next, friction stirring was conducted on the 

back surface of the material. The material then deformed and filled the cavity of the die due to 

high pressure and heat caused by the friction stirring. The authors utilized the FSF approach to 

generate mechanical joints between dissimilar materials. In this presentation, the author 

ntroduces methodologies for joining dissimilar materials with employing the FSF, i.e. 

fastenerless-riveting and easily-separating joining with considering recycling. In addition the 

author demonstrates some examples of dissimilar joining between aluminum alloy and steel and 

aluminum alloy and CFRP. 

 

Bio: Professor Takahiro Ohashi is Head of Mechanical Engineering 

Department at Kokushikan University. He is one of reprehensive 

delegates of Japan Society of Technology of Plasticity from 2016 to now, 

and he is the board of trustees of Association of Aluminum Forging 

Technology in Japan. He was experienced in directing 3 research teams 

of Digital Manufacturing Research Center of National Institute of 

Advanced Industrial Science and Technology (AIST). 
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Program at a Glance  

Day 1 ---Jan. 20, 2018  (Saturday ) 

South Foyer @2F  

Registration 

Note: *Collecting conference materials 

*Certificate will be get at the end of each session. 

*Accommodation not provided, and suggests making an early reservation. 

9:30-17 :00  

First Meeting Room   

Opening Remarks: 

 
13 :00 -13 :05  

Keynote Speech I:  

Prof. Ando Tatsuo  (The University of Tokyo) 

ñFire Safety of Polymer-Based Building Materials and Test Methods in Japanò 

13 :05 -13 :55 

Keynote Speech II:  

Prof. Alan Kin -tak Lau  (Swinburne University of Technology) 

ñStructural Performance and Health Monitoring of Polymer-based Composites at Harsh 

Environmentò 

13 :55-14:45 

Coffee Break & Group Photo  

Session P-1 
14:45-15:25 

Plenary Speech I:  

Prof. Yufeng Zheng  (Kumamoto University) 

ñNew Directions and Technologies for Metallic Biomaterialsò 

15:25-15:55 

Plenary Speech II:  

Prof. Sung -Hoon Kim  (Silla University) 

ñControllable synthesis of carbon coil hybrid materials and their shielding effectiveness for 

the electromagnetic wave radiationò 

15:55-16: 25 

Plenary Speech II I:  

Prof. Alfred A.  Christy (University of Agder) 

ñWater Adsorption Properties of Malto-Oligosaccharides and Cyclodextrins Studied by near 

Infrared Spectroscopy and Gravimetryò 

16:25-16:55 

Session P-2 16:55-17:35 

Dinne r @ I TRI ITO Restaurant  18:00 -19:00  
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Day 2 ---Jan. 2 1, 2018 (S un day)  

South Foye r@2F  

Registration 

Note: *Collecting conference materials 

*Certificate will be get at the end of each session. 

*Accommodation not provided, and suggests making an early reservation. 

9: 00-17:00  

First Meeting  Room   

Opening Remarks: 

Prof. Serge Zhuiykov  (Ghent University Global Campus) 
9:00 -9:05  

Keynote Speech III : 

Prof. Mattheus F. A. Goosen  (Alfaisal University) 

ñApplications of Advanced Materials in Renewable Energy Technologiesò 

9: 05-9:55 

Keynote Speech IV: 

Prof. Serge Zhuiykov  (Ghent University Global Campus) 

ñSurface Functionalization of Two-dimensional Vertically Aligned Semiconductor 

Heterojunctionsò 

9:55-10 :45 

Group Photo & Coffee Break  10: 45-11:10  

Plenary Speech IV:  

Prof. Takahiro OHASHI  (Kokushikan University) 

ñDissimilar Materials Joining Utilizing Friction-Sir Forming Approachò 

11:10 -11:40  

Lunch @ ITRI ITO Restaurant  11:40 -12:40 

1st  Meeting Room  2ndMeeting Room  3nd  Meeting Room  5nd  Meeting Room   

Session A-1 Session B-1 Session C-1 Session D-1 12:40 -13:55  

Session A-2 Session B-2 Session C-2 Session D-2 13: 55 -15: 55  

Coffee Break  15: 55 -16:10  

Session A-3 Session B-3 Session C-3 Session D-3 16:10-18: 40 

Dinner @ ITRI ITO Restaurant  18:50-20 :00 

 

 

 

Day  3---Jan. 22, 2018 (Monday)  

Optional One Day Visit 9: 00-18:30 
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Oral Presentation  

Date:  21  Jan.  201 8(Sun day)  

Time: 12:40 -18:25 

Venue: 1 st  Meeting Room  

Time  

12:40-13:55 Session A-1: Materials Chemistry and Chemical Engineering 

13:55-15:55 Session A-2: Electrochemistry and Photoelectrochemistry 

15:55-16:10 Coffee Break 

16:10-18:25 Session A-3: Metals and Alloys 

 

Note: 

 

* Please control each presentation time within 15 mins, including Q & A. 

* The certification of Oral presentations, will be awarded at the end of each session. 

* Best Presentation of each session is encouraged to award to student author prior. 

* Winner of Best presentation will be announced at the end of each session and awarded winner certificate over the 

banquet on Jan. 21. 

* To show respect to other authors, especially to encourage the student authors, we strongly suggest you attend the 

whole session.  

* The scheduled time for presentations might be changed due to unexpected situations, please arrive meeting room 

at least 10 Mins before your Session starts. 

* Session photo will be taken at the end of each session and updated online. 
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10:55- 12:10, Sunday, 21 Jan. 

Session A- 1: Materials Chemistry and Chemical Engineering 
Venue: 1st Meeting Room 

Chair:  

 

 

R018 -A 

Time: 12:40-12:55 
 

Membranes Comprising Metal-Organic Frameworks for Water Treatment 

 

Assoc. Prof. Dun -Yen Kan g 

National Taiwan University, Taiwan 

 

In recent years, metal-organic frameworks have drawn increasing attention in many 

research areas [1,2]. However, the applications of MOF on water treatment are still in its 

infancy. Herein we report on emerging applications of MOFs for water treatment. 

Specifically, a novel platform, MOF-based membrane adsorber, was developed for 

sorption of dye molecules in aqueous phase. Two types of MOF (ZIF-8 and ZIF-L) were 

grown within a porous Ŭ-alumina support to form a membrane for the adsorption of the die 

molecule, Rose Bengal. The surfactant CTAB was used in the synthesis of membrane 

adsorber in order to optimize the loading of MOF crystals within the membrane. The 

MOF-based membrane adsorbers exhibited water permeance (104 L/m2/bar/h) far 

exceeding that of most existing membrane adsorbers. 

 

 

R051 -A 

Time: 12:55-13:10 

An Effective Route to Transform Coffee Grounds into Activated Carbons with High 

Adsorption Capacity of Methylene Blue 

 

Mr. Chiang Jhih -Hao , Wang Shun-Bo and Lin Jarrn-Horng 

National University of Tainan, Taiwan 

 

Activated carbon (AC) is widely used in the human society and the industry. However, the 

progressive shortage of the conventional precursors (coal or coconut shell) for generating 

AC would cause an impact in our living environment. Therefore, how to effectively select 

the new sources to produce AC is an important issue. Here, we aim to study the use of 

coffee grounds, a common biomass waste around the world, as a precursor of AC. A 

three-step treatment (chemical, carbonization and activation) has been developed to 

effectively transform coffee grounds into highly-pure activated carbons (HP-AC). The 

as-prepared HP-AC displays a specific surface area of 2574 m2/g (total pore volume of 
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1.01 cm3/g) with a yield of 14.6 wt%. Adsorption of methylene blue (MB) using HP-AC 

from aqueous solution under equilibrium and kinetic conditions was evaluated by varying 

initial MB concentration (0.15ï60 ppm), contact time (0ï720 min), solution pH (2ï12) at 

30°C. The Langmuir isotherm model shown better fit to the equilibrium results than the 

Freundlich model. The adsorption capacity (qm) of HP-AC is 638 mg/g. The kinetic 

adsorption results were well described by the pseudo-second-order model. XPS results 

reveal that electrostatic interaction between the oxygenated functional groups on HP-AC 

and MB is suggested as the main driving force for the adsorption process. 

 
R053  

Time: 13:10-13:25 

Synthesis of Silica Materials from the Slurry Waste 

 

Zih-Yao, Shen, Zhong-Chen, Lu, Yun-Chi, Liu and Prof. Maw -Tien Lee  

National Chia-Yi University, Taiwan 

 

In solar energy industry, large amount of slurry wastes were produced during the wafer 

dicing process. The slurry waste contains silicon, silicon carbide and cutting oil. In this 

study, silicon in the slurry waste was treated with sodium hydroxide to produce a liquid 

mixture of the sodium silicate. The residue of the reaction was silicon carbide. The liquid 

mixture was separated to be a sodium silicate solution and used as a silica precursor for 

producing the silica powder and a hydrophobic silica aerogel by using the sol-gel method. 

The products were characterized by Fourier transformation infrared spectroscopy (FTIR) 

and powder X-ray diffraction (pXRD). Experimental results show that the characteristics 

of the products produced from the slurry waste are similar to that obtained by using the 

pure sodium silicate solution. It indicates that the wafer dicing slurry waste has a high 

potential to be a resource for other industries. 

 

R064  

Time: 13:25-13:40 

Ruthenium Dye (N3) Removal From Simulated Wastewater Using Bamboo Charcoal and 

Activated Bamboo Charcoal 

 

Dr. Nurul Najihah Binti Rosli, Lim Chee Ming, Abdul Hanif Mahadi, Suthee 

Wattanasiriwech, Ren Chong Lim, Dr.  N.T.R.N. Kumara  

University Brunei Darussalam, Brunei Darussalam 

 

The presence of heavy metals such as mercury (Hg), cadmium (Cd), arsenic (As), 

chromium (Cr), thallium (T1) and ruthenium (Ru) in wastewater, even in trace quantities, 

could cause a negative impact on our health. The adsorption method has been proven to be 

the most effective and low-cost method for removing of heavy metals from wastewater. In 

this study, biomass waste was used as a low-cost precursor for the production of 

cost-effective charcoal and activated carbon. Solid waste from a common local bamboo 

species (Gigantochloa sp.) was used to produce charcoal and activated carbon. The 

simulated wastewater was made with Ruthenium complex (N3) dye solution as the 

adsorbate. The bamboo charcoal was prepared by carbonization, and activated carbon was 

prepared by NaOH activation after carbonization. The morphological characteristics, 

chemical compositions, and the lattice structures of the prepared adsorbents were analyzed 

using SEM, EDX, and XRD. The adsorption performance of the prepared adsorbents 

toward N3 dye was evaluated, and the highest adsorption capacity of 1.50 mg/g was 

obtained from activated carbon. The results showed that the activated bamboo-based 

charcoal has a better adsorption efficiency when compared to the bamboo charcoal for the 

treatment of N3 dye in wastewater. 
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EM003  

Time: 13:40-13:55

Utilization of Tobacco Raw Material Into Biofuel 

 

Mr. Abubakar Ahmad , Zahra Syifadeasy Azkya and Moehammad Fauzi 

Universitas Padjadjaran/Agroindustrial Technology, Indonesia 

 

As the fifth largest tobacco market in the world, most of the tobacco raw material in 

Indonesia is utilized for cigarette production. People still unfamiliar with the notion of 

utilizing tobacco leaves for another purpose. This paper will try to propose a new way to 

derive benefit from tobacco leaves into biofuel. The method will be done through literature 

review. The study was focused on 3 things, mainly the potency of tobacco leaves in 

Indonesia, obtaining and handling raw material and potential market of biodiesel itself. 

This research resulted that currently, tobacco need to develop in Indonesia because 

Indonesia is a potential country in the development of biodiesel, especially biodiesel made 

from tobacco. We also concluded that biodiesel from tobacco has an advantage in terms of 

increased productivity of oil and biodiesel from tobacco mixed by ordinary diesel can 

produce lower combustion emissions and improve the performance of diesel engines. Also 

the market of biodiesel products is still wide open. This market covers the domestic market 

and international market. In the end of this paper we recomended, the governementt must 

increase the socialization of the benefits tobacco oil, more tobacco biodiesel industry 

investment, the new tax policy on tobacco biodiesel and create research agreement with 

Pertamina or other petroleum industries to build biodiesel industry of tobacco in national 

scale or international scale. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



- 33 - 

 

13:55- 15:55, Sunday, 21 Jan. 

Session A- 2: Electrochemistry and Photoelectrochemistry 
Venue: 1st Meeting Room 

Chair:  

 

R022  

Time: 13:55-14:10 

Mg-La co-doped TiO2 as Compact Layer for High Efficient Dye-Sensitized Solar Cells 

 

Dr. Piyasiri  Ekanayake , Alwani Imanah Rafieh, Norhafillah Mohammad Thamrin and 

Lim Chee Ming 

 

A compact layer of TiO2, between FTO and mesoporous TiO2 layer of DSSC anode, has the 

ability to reduce the electron recombination while mesoporous TiO2 layer functions to collect 

and transport electrons injected by the photoexcited dye. In enhancing the desired functions 

of compact and mesoporous TiO2, we study the effects of co-doping it with Mg, Eu, and La. 

MgLa co-doped TiO2 as compact layer has demonstrated higher efficiency due to its 

increased oxygen vacancies and smaller particle size which results reduced recombination. 

The combination of pure and co-doped TiO2 nanoparticles to be selected as either compact or 

mesoporous layer of DSSC anode depends on their respective properties, as demonstrated in 

this paper. 

 

R057  

Time: 14:10-14:25 

Synthesis and Characterization of Sm1-xZrxFe1-yMgyO3 (x, y = 0.5, 0.7, 0.9) as Possible 

Electrolytes for SOFCs 

 

Abdalla M. Abdalla, Shahzad Hossain, Nikdalila Radenahmad, Pg M.I. Petra, Mahendra R. 

Somalu, Seikh M. H. Rahman, Sten G. Eriksson, Dr. Abul K. Azad  

Universiti Brunei Darussalam, Brunei Darussalam 

 

The novel perovskite oxide series of Sm1-xZrxFe1-yMgyO3 (x,y = 0.5, 0.7, 0.9) were 

synthesized by solid state reaction method. X-ray diffraction (XRD), Rietveld refinement, 

scanning electron microscopy (SEM), electrochemical impedance spectroscopy (EIS) and 

conductivity analysis were carried out. XRD patterns of sintered materials revealed the 

shifted Bragg reflection to higher angle for the higher content of Zr and Mg. This is related to 

the ionic size of the dopant elements. Rietveld refinement showed that all compounds 

crystallized in cubic space group of Fm-3m. SEM images showed that the grains were well 

defined with highly dense surfaces makes it potential as an electrolyte material in solid oxide 

fuel cells (SOFCs) or gases sensors. Impedance spectroscopy at 550-800 °C shows that 

conductivity is higher at higher temperature. Sm0.5Zr0.5Fe0.5Mg0.5O3 shows the highest 

conductivity of 5.451 × 10
-3
 S cm

-1 
at 800 °C. It was observed that 50% molar ratio of Mg 

and Zr doping performed highest conductivity. 

 

R1020 -A 

Time: 14:25-14:40 

The Role of Substrate for Oxygen Deficient BiVO4 photoanode in Photoelectrochemical 

Water Splitting 

 

Mr. Jie -Wen  Chen  and Ying-Chih Pu 

National University of Tainan, Taiwan 
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BiVO4 photoanodes represented a great potential for the application in Photoelectrochemical 

(PEC) water splitting to produce the clean energy, hydrogen. In addition, the oxygen vacancy 

can be created by reduction to suppress the fast charge recombination, leading to improve the 

PEC performance. However, the effects of the interface between substrate and BiVO4 are 

rarely investigated. In this study, we utilized the different ways, including electrochemical, 

chemical and hydrogen treatments to create the oxygen vacancy in substrate, doped tin oxide 

(O-FTO). The BiVO4 layer was subsequently deposited on O-FTO. Afterword, X-ray 

diffraction (XRD), scanning electron microscope (SEM), transmission electron microscope 

(TEM), X-ray photoelectron spectroscopy and ultraviolet photoelectron spectroscopy were 

used to detail characterize the crystal structure, morphologies, and surface properties of 

obtained samples. After the comparison the PEC performance of bare BiVO4/FTO, 

BiVO4/O-FTO and oxygen deficient (OD) BiVO4/FTO photoanodes, the results indicated an 

interesting result that both of the OD-BiVO4/FTO and BiVO4/O-FTO showed the higher 

efficiency than bare BiVO4/FTO. In addition, the PEC results also revealed that the half of 

the overall improvement for PEC water splitting was contributed from the O-FTO. 

Consequently, we further studied the charge carrier transfer behavior at the interfacial 

between BiVO4 and O-FTO to understand the detail mechanism, which indicated that the 

oxygen vacancy of FTO play an important role to boost the electron transfer from BiVO4 to 

O-FTO to improve the efficiency of photoelectrical conversion. The current study 

demonstrated that the interface between BiVO4 and FTO substrate play an essential role to 

effect charge transfer, as well as the efficiency of PEC water splitting. 

 

R1019 -A 

Time: 14:40-14:55 

CuInSx-Quantum Dot Sensitized Optimized TiO2 Nanowire Photoanode for Solar Fuel 

Generation 

 

Mr. Yu -Lin  Chen  and Ying-Chih Pu 

National University of Tainan, Taiwan 

 

Titanium dioxide (TiO2) nanowire (NW) has been widely use a photoanode in 

Photoelectrochemical (PEC) water splitting because of its suitable redox potential, chemical 

stability, and low fabrication cost. Based on the theoretical calculation, the photocurrent 

density of the TiO2 NW photoanode in PEC water splitting was about 2 mA/cm
2
 under the 

one sun illumination, while the performance of pure TiO2 NW without any further treatment 

didnôt achieve the theoretical value in the most reported literatures. Herein, we developed the 

optimization process of TiO2 NW through the modulation of seed layers on doped tin oxide 

(FTO) substrate. Interestingly, the optimized TiO2 seed layer coating could effectively 

improve the performance above 2-fold of TiO2 NW to close the theoretical value in PEC 

water splitting. Furthermore, we utilized successive ionic layer adsorption and reaction 

(SILAR) and chemical bath deposition (CBD) methods to decorate CuInSx quantum dots 

(QDs) on the surfaces of bare and optimized TiO2 NWs for PEC hydrogen (H2) generation. 

Similarly, the CuInSx QDs decorated on optimized TiO2 NWs represented better efficiency in 

H2 generation than bare TiO2 NWs, which was majorly attributed to the higher surface area 

and better charge transport properties of the optimized TiO2 NWs. Therefore, the current 

optimization method can not only effectively to improve the efficiency of QD sensitized TiO2 

NWs in the application of PEC H2 generation, but also applied to other metal oxide 

photoanodes for photoelectrial conversions. 
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R063  

Time: 14:55-15:10 

Corrosion of Fe3Al-4Cr Alloys at 1000 oC in N2-0.1%H2S Gas 

 

Yuke Shi, Mr. Dong  Bok  Lee  

Sungkyunkwan University, South Korea 

 

Pure Fe3Al and Fe3Al+4%Cr alloys were corroded at 1000 oC for up to 200 h in 

N2-0.1%H2S-mixed gas in order to study their corrosion behavior in H2S-containing 

atmosphere. The formed scales consisted primarily of Ŭ-Al2O3, FeAl2O4, and Fe2O3. In 

these oxide scales, hydrogen and sulfur dissolved according to the reaction; H2SŸ2H+S. 

Corrosion products of Cr were not identified in the scales from the XRD analysis, indicating 

that Cr dissolved in the oxide scales. Fe3Al+4%Cr alloy displayed poorer corrosion 

resistance than Fe3Al alloy, indicating that chromium accelerated the corrosion rates of 

Fe3Al alloys.

 

R097  

Time: 15:10-15:25 

Hydration Chemistry of Cement Studied by Near Infrared Spectroscopy 

 

Ms. Thitarat  Prathumsuwan , Alfred A. Christy, and Rein Terje Thorstensen 

Thammasat University, Thailand; University of Agder, Norway 

 

Cement is a complex mixture of inorganic compounds which mainly composed of calcium 

silicates and calcium aluminates. Cement is mixed with water to form concrete. During the 

mixing calcium silicate hydrate (CSH) and calcium hydroxide are formed. The ratio of 

water/cement (w/c ratio) is important to obtain a mixture that gives optimum strength to the 

concrete. In this work, three different cement samples were mixed with water in four 

different ratios, including 0.35, 0.40, 0.45 and 0.55, respectively. The hydration process of 

cement was investigated by using near infrared (NIR) spectroscopy over a period of 28 days. 
The combination frequency of OH stretching and bending of water molecules gives rise to an 

absorption around 5200 cm
-1

. This peak contains contributions of overtones from several 

types of water molecules in the cement.  Fourth derivatives spectra of all cement samples 

showed three peaks in the combination band region of 5300-5100 cm
-1

. These peaks 

indicated the presence of three distinct types of water molecules in the system. First, the 

characteristic peak at 5260-5240 cm
-1

 represented the hydrogen bond between water 

molecules and silinol group of calcium silicates. This peak indicated the formation of CSH 

from hydration of cement. Furthermore, this peak experienced a slight red shift after a period 

of seven days indicating stronger hydrogen bonding of water molecules with silinol groups.  

The peak at 5130 cm
-1 

corresponded to hydrogen bonding between water molecules and the 

peak at 5165 cm
-1

 corresponded to hydrogen bonding between free water and bound water. 

The suitable w/c ratio for cement-1 is at 0.35-0.45, cement-2, and cement-3 are 0.45. In 

addition, real concrete sample showed two characteristic peaks at 5250 cm
-1

 and 5165 cm
-1

, 

demonstrating the presence of CSH and free water within concrete, respectively. Near 

infrared spectroscopy in combination with fourth derivative technique can be used to 

investigate the hydration chemistry of cement and concrete.
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R098  

Time: 15:25-15:40 

Quantitative Determination of Calcium Hydroxide by Using Near-Infrared Spectroscopy 

 

Ms. Tanyapa  Sangpongpitthaya , Alfred A. Christy and Rein Terje Thorstensen 

Thammasat University, Thailand; University of Agder, Norway 

 

Calcium hydroxide (CH) is a by-product from hydration reaction of cement along with 
calcium silicate hydrate (C-S-H) gel. It helps to protect the steel reinforcements in concrete 

structures from corrosion process due to carbonation. The presence of calcium hydroxide 

provides a basic environment (pHι10) that induces the formation of passive oxide film and 

keeps steel structures from corrosion. The detection and quantification of calcium hydroxide 

in concrete structures are important to understand the nature and state of the steel structures 

in concretes.  In this research work, the variation of calcium hydroxide to calcium silicate 

ratios in cement were measured by using near-infrared spectroscopy (NIR). The first 

overtone of the OH groups in calcium hydroxide absorbs at 7082 cm
-1  and this absorption 

peak can be used as a quantitative measure of calcium hydroxide in samples. 
Correlation plot between second derivative absorbance intensity at 7082 cm

-1 
with different 

mixtures of calcium hydroxide in calcium silicate base. The amount of calcium hydroxide in 

calcium silicate base was established. This calibration plot was used as basis for determining 

calcium hydroxide content in unknown concrete samples. Concrete samples for the 

quantitative determination of calcium hydroxide were prepared from standard cement 

samples and cement samples with or without pozzolan along with various water to cement 

ratios. The results show that all samples analyzed in this work contain calcium hydroxide in 

varying amounts. This variation reflects the composition of the cement and concrete samples. 

 

EM005 -A

Time: 15:40-15:55

Study on Double Perovskite as a Solid Oxide Regenerative Fuel Cell Cathode 

 

Mr. YoungJin Kwon , Jong-woo Lee, Juhee-Kim, Sam-hyeon Yoo 

Korea Military Academy; Korea Advanced Institute Science and Technology, Korea  

 

It has been increasing interest in hydrogen(H2) as an alternative energy carrier. Because the 

H2 has high energy density, pure emission and it is easy to be transported by using a pipeline. 

But H2 doesnôt exist on the earth as a fuel. For this reason, it must be generated. There are 

several ways of producing H2 such as by photocatalytic water splitting, gasification of 

biomass, solar thermochemical water splitting and water electrolysis driven by solar cell or 

wind turbine. Among these technologies, Solid oxide regenerative fuel cell(SORFC) is a 

practical and efficient method for the industrial field. High operating temperature improves 

the electrode kinetics and reduce the SORFC electrolyte resistance, leading to lower losses in 

cell performance.  

Due to similarity to Solid oxide fuel cell(SOFC), advances have been made in the 

development of SORFC based on cell assemblies with structure nickel-yttria stabilized 

zirconia(Ni-YSZ) fuel electrode / YSZ electrolyte / lanthanum strontium 

manganite-YSZ(LSM-YSZ) air electrode. The previous study show that the performance 

discrepancies of the cell in operation between the electrolytic and galvanic modes could be 

varied, depending on the electrode materials. Moreover, the Ni-YSZ most widely used fuel 

electrode has several problems even though its great catalytic performance. One of them is 

degradation of the fuel electrode because of Ni particleôs redox reaction and agglomeration. 

Therefore it is necessary to develop an alternative fuel electrode material.  

Double perovskite electrode material is one of the promising candidate for the fuel electrode 

of the SORFC because of its high catalytic performance and stability at SOFC mode. In this 
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study, We studied on the Double perovskite Pr0.5Br0.5MnO3-ŭ(PBMO) as a fuel electrode 

material of SORFC. PBMO was infiltrated into the scaffold structure of the electrolyte, 

La0.8Sr0.2Ga0.85 Mg0.15O3-ŭ (LSGM) and synthesized at the low temperature because 

second phase generated when it annealed at high temperature. The Half cell test was 

conducted to investigate the electrochemical performance of the electrode material at the 

steam rich atmosphere. 

 
Coffee Break  

15:55 -16:10
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16:10- 16:45, Sunday, 21 Jan. 

Session A- 3: Metals and Alloys 
Venue: 1st Meeting Room 

Chair:  

 

R2009 -A 

Time: 16:10-16:25 

Evolution Behavior of ɔ' phase in a Nickel Base Superalloy by High Current Density 

Electropulsing 

 

Prof. Lei Wang , Yang Liu, Xiu Song And Jilan An 

Northerstern Univerisity, P. R. China 

 

A nickel base superalloy was treated by high current density electropulsing. The 

microstructures and evolution behavior of ɔ' precipitates in alloys by electropulsing 

and aging treatments were investigated by laser scanning confocal microscope 

(LSCM) and transmission electron microscopy (TEM). The results show that the 

growth rate of ɔ' by high current density electropulsing is increased obviously 

compared with that by aging at the same temperature. The ɔ' coarsening kinetics by 

high current density electropulsing follows the LSW theory. The value of activation 

energy for ɔ' coarsening by electropulsing is 89.86 kJ/mol, it is about 64.31% reduced 

compared with that by aging (251.84 kJ/mol). Since the electropulse can accelerate the 

atomic thermal vibrations, make the atoms be in high energy state, the activation 

energy for atomic transition during the high current density electropulsing will be 

decreased. On the other hand, the thermal stress induced by the transient temperature 

rising on the early stage of electropulsing increases the vacancy concentration, 

accelerates the atom diffusion, and therefore promotes the coarsening of ɔ' phase. 

 

R007  

Time: 16:25-16:40 

Micromechanical Study of the Forged Ti-1023 Titanium Alloy by Micro-Indentation 

 

Dr. Jiang Li , Fuguo Li, Xinkai Ma, Mingjie Zhang and Zhanwei Yuan 

Northwestern Polytechnical University, P.R. China 

 

In order to study the m icromechanical behaviour of the forged Ti-1023 titanium 

alloy, micro-indentation experiments of the forged Ti-1023 titanium alloy were 

performed with various maximum indentation loads from 500 mN to 4000 mN and 

various loading speeds from 5.06 mN/s to 51.85 mN/s. Using the experimental data, 

the non-destructive instrumental approach was applied to indicate the mechanical 

properties just like the Youngôs modulus E, microhardness H, initial yield stress ůy and 

strain hardening exponent n using the P-h curves from the tests. The  result showed 

that the value of the indentation Youngôs modulus basically remain unchanged in the 

range from 110 GPa to 150 GPa and H decreased with the increase of the load, the 

micro-indentaion plasticity constitutive equations were obtained by using Hookean 

elastic and power-law plastic stress-strain equations.
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R3001  

Time: 16:40-16:55 

Effect of Tantalum (Ta) Addition to Zinc-Aluminum Alloy 5 (ZA5) on its 

Microstructure and Fatigue Life 

 

Adnan. I.O. ZAID and Dr. Dua.O. WERAIKAT  

Rochester Institute of Technology- NY, Dubai, UAE 

 

Due to their resistance to wear and corrosion, the use of Zinc-Aluminum (Zn-Al) 

alloys in general and Zinc-Aluminum 5 (ZA5) alloys, in particular, have spread in the 

last two decades in industrial applications. These alloys normally solidify in a coarse 

dendritic structure which affects their surface quality and mechanical behavior. 

Therefore, their structure is normally refined by rare earth materials, such as Titanium 

(Ti), Titanium-Boron (Ti-B) or zirconium (Zr). In this research, the effect of adding 

Tantalum (Ta) to ZA5, at the following percentages: 0.02%, 0.04%, 0.06%, 0.08%, and 

0.10%, on its microstructure and fatigue life is investigated. The results of this work 

revealed, within the experimental range, that the addition of Ta as a grain refiner at all 

rates could change the coarse dendritic structure of ZA5 into a fine nodular one. It was 

also found that adding Ta at 0.04% to ZA5 increased its fatigue life at a stress level of 

160 MPa. However, adding Ta at a rate percentage higher than 0.04% and at stress 

level exceeding 160 MPa resulted in deterioration of its fatigue life. 

 

R3004  

Time: 16:55-17:10 

Corrosion of 310S Austenitic Stainless Steel in Simulated Rocket Combustion Gas 

 

Mr. Tosapolporn Pornpibunsompop , Purit Thanakijkasem 

King Mongkut's University of Technology Thonburi, Bangkok Thailand 

 

High temperature corrosion of 310S austenitic stainless steel in simulated rocket 

combustion gas at 900 degree Celsius was investigated and discussed in this paper. 

310S austenitic stainless steel was chosen because it was used for building some 

components of a rocket launcher. The corrosive atmosphere was prepared by mixing of 

hydrochloric acid and distilled water with 5.5 mole per liter then, boiling that solution 

and feeding into a corrosion testing chamber. The chamber was set up at 900 degree 

Celsius with duration 210 hrs. After testing, the corroded specimen was 

microscopically characterized by OM and SEM/EDS techniques. The corrosion layer 

was classified into three main sublayers: peeling-off scale, external corrosion sublayer, 

and internal corrosion sublayer. The local chemical information was analyzed by XRD 

(in case of peeling-off scale) and SEM/EDS (in case of external and internal corrosion 

sublayers). The peeling off scale mainly comprised Fe2O3 and Fe21.3O32 ferrous oxides 

because they needed much oxygen consumption to exist. In case of external and 

internal sublayers, there were a lot of pore tunnels and corrosion products. Chlorine 

and/or hydrogen chloride would penetrate through a passive film and, then, metal 

chlorides was formed on both external and internal corrosion sublayers. Metal 

chlorides would volatile because of their lower evaporation temperature than the 

testing temperature. Moreover, they were oxidized by oxygen in wet condition and 

resulted metal oxides mostly remaining on the external corrosion sublayer. 
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R2010  

Time: 17:10-17:25 

Microstructure and Mechanical Properties of Equitomic CoCrFeCuNi High Entropy 

Alloy 

 

Mr. Seung Min Oh , Sun Ig Hong 

Chung Nam University, Korea 

 

Microstructure and mechanical properties of cast and cold-rolled equitomic 

CoCrFeCuNi alloy in which Mn was substituted by Cu from Cantor alloy was studied. 

The separation into two solid solutions (Cr-Co-Fe rich and Cu-rich phases) were 

observed in CoCrFeCuNi. Coarsening and widening of interdendritic Cu-rich phase 

after homogenization was observed after homogenization, suggesting Cu-rich phase is 

thermodynamically stable. The compressive stress-strain curves of homogenized cast 

CoCrFeCuNi alloy exhibited the reasonably high strength and excellent deformability 

for the cast alloy. The yield strength increased up to 960MPa after cold rolling from 

265MPa of the homogenized cast alloy. The significant increase of yield strength is 

thought to be associated with the alignment of Cu-rich second phase in addition to cold 

work dislocation storage after cold rolling. 

 

R2011  

Time: 17:25-17:40 

Hot Ductility of Cast High Nitrogen Fe-Cr-Mn-Ni Steel 

 

Dr. Byung Ju Lee , Sun Ig Hong 

Chungnam National University, Korea 

 

Hot deformability and fracture of as-cast Fe-Cr-Mn-Ni stainless steel ingots with high 

nitrogen and high carbon contents were studied. Effective stress-strain curve indicates 

a decrease of the UTS from 510MPa to 90MPa with increase of temperatures from 

600°C to 1200°C. Effective stress-strain curves exhibited typical work hardening until 

the final stage of fracture from 600°C up to 900°C. The fracture elongation decreased 

from 600°C with the increase of temperature up to 850°C, but started to increase 

appreciably as the work softening becomes dominant in the stress-strain curves above 

950°C. The increase of ductility above 950°C is associated with dynamic 

recrystallization. The high temperature deformability was enhanced above 1000°C by 

homogenization of the as-cast alloy due to the dissolution and segregated particles, 

providing the homogeneous distribution of the nucleation site of dynamic 

recrystallization. The presence of fatal crack at 1,250°C and the loss of hot ductility 

can be attributed to the partial melting of as-cast steel at austenite grain boundaries. 

 

R2012  

Time: 17:40-17:55 

Stress-Strain Responses of Multi -Phase CoCrCuMnNi and CoCrMnFeCu Alloys 

 

Mr. You Bin Kang , Seung Min Oh, Kap Ho Lee and Sun Ig Hong  

Chungnam National University, Korea 

 

Stress-strain responses and microstructure of multi-phase CoCrCuMnNi and 

CoCrMnFeCu alloys in which Fe or Ni was replaced by Cu from Cantor alloy were 

studied. The deformation mechanisms of CoCrCuMnNi and CoCrMnFeCu were 

observed to be influenced by the presence of brittle sigma phase and the separated 

Cu-rich and the matrix phase. CoCrCuMnNi exhibited the relatively lower strength 




