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Conference Venue

i N

Shiiki Hall
Shiiki Hall

Ito Campus of Kyushu University
Address: 744 Motohioka Nishi -ku, Fukuoka -shi 819 -0395, Japan
(Z 819-0395 A~ 744 1 ( di TANNM A
Tel: +092 -802-2160, 2161 Mail: shiikihall@jimu.kyushlu.ac.jp
http://shiiki  -hall.kyushu -u.ac.jp/

Floor Plan

2F 3F/4AF

Transportation to Ito Campus:

Air

Fukuoka Airport  (Subway Kuko Line) Meinohama Station (Transfer JR Chikuhi Line)
KyudaiGakkentoshi Station Showa Bus Ito Campus

( ) (R b )

Alternatively, board a train bound for NishiKaratsu or Chikuzen-Maebaru, which eliminates the need to
transfer at Meinohama Station.
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Fukuoka Airport  (Subway Kuko Line) Hakata Station Nishitetsu Bus Ito Campus
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JR Train

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

$ JR Sz 4 )z S S’ T4 )
JR Hakata Station Nishitetsu Bus Ito Campus
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Nishitetsu Train
Nishitetsu-Fukuoka Station  (Subway Kuko Line) Meinohama Station(*Please see
above.)

$ Sz (4 )z $ S(v*’ AT
Nishitetsu-Fukuoka Station  Nishitetsu Bus  Ito Campus

s JR Sz© MHdMzs TAdNMS

Highway Bus
Nishitetsu Tenjin Bus Center  (Subway Kuko Line) Meinohama Station(*Please see
above.)

MY dMnz (4 )z S S’ Td4A )

Nishitetsu Tenjin Bus Center  Nishitetsu Bus  Ito Campus
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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 papersto be published in conference proceedings. We wish to express
our sincere appreciation to all the individulas who have contributed to 1CAMR 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 successof 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, Swinbune
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 Univerdly, 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 succesdul conference and enjoyable experience in Fukuokal

Conference Organizing Committee
Fukuoka, Japan
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Useful Info

Time
UTC/GMF9
Weather
The Weather Situation of Fukuokain Jan.
Average daily minimum temperature 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
them to open your “gift” right away.

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 Rilways, 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
Tenijin 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 Busis 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.

-10-


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

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 Conta¢ TEL 119

“Part of the local information above comes from the network.

-11-


tel:110
tel:119

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 outline 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 MSPowerPoint 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 972003 (*.ppt) or 2007,
2010 to guarantee that it will be opened successfully on the on -site PC

We recommend to the PPT/PPTX format insead 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.

-12-



In case your video is not inserted in MS-PowerPoint, it is possible to have it in other formats 1 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 dAFil eo, then AnSave AsoO

Check the fiTool sd menu and select AEmbed True Type

Postelpresentations

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
guestions.

-13-
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Keynote Speech

Keynote Speech I

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

Fire Safay of PolymerBased Building Mateals andTest Methods in Japa

Building materials, especially polyrdeased ones, currently used in Japan have been reviewed
and reevaluated form the viewpoint of Hase fire safety in buildings. Recgntholymerbased
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 contributethie spread of flame in the event of

fire, even if they are approved as selttinguishing, flameetardant or noncombustible. Current
smallscale flammability test on building materials in Japan is not always good enough to predict
the flame spread antire safety of buildings.

In-use, largesscale evaluation of building materials often revealed quite different and unexpected
dangerous results. Based on intermediate largescale fire tests, new JIS (Japanese Industrial
Standard) methods have been désped. These are the fruit of the collaboration with fi@nd
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 standa& dstaxduced and
discussed:

1) Test method for fire propagation over building facades (JIS A2@R1%), and

2) Reaction to fire test for sandwich panel building interior systemex test (JIS A 132D17).

Bio: Professor Ando Tatsuo was born in Tokjapan in 1949. He conducte
architectural studies at the University of Tokyo, mainly in durability and
al¥Ste 2F O0dZAftRAY3I YIFGSNRAFITaD w,
the University of Tokyo in 1976, he joined Mitsubishi Chemical Indss
Ltd. (now Mitsubishi Chemical Corporation) and did research
development of advanced composite building materials for 39 years. Di
his tenure at Mitsubishi, he worked for 5 years at Mitsubishi Chen
America, in Virginia, USA as technicalvier manager of composites. F
was also responsible for the corporate research and development f
 years as head at the Research Center, Mitsubishi Chemical Func
Products, Inc. His major responsibility included aluminum laminated composite mstéAgiM),
carbon fiber composites and refractory alumina fiber mostly for building sector. He has be
active member of Architectural Institute of Japan (AlJ), and Japan Association of Fire Scie
Engineering (JAFSE). He was also one of the natiefegates to ISO/TC92/SC1 (Fire Initiation .
Growth) for 15 years. His current interest covers the fire safety of building materials, n
combustible composite materials used for facade and interior finish. He has been engaq

-14-



campaigning worldwiel 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 Departr
Architecture and is currently engaged in research and development of fire tests includi
A1310:201% ¢ Sald YSUK2R FT2NJ FANB LINRBLI Il dA2y 20¢
to fire test for sandwich panel building interior systems 2 E (S & (0 ®é

-15-



Keynote Speech IlI:

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

Structural Performance and Health Monitoring of Polymbased Composites ¢

Harsh Environment

Polymerbased advanced composites always suffer from degradation at extreme temperatures in
the range between 220 and 77 K and low atmospheric pres3tfithin this temperature range,
composite structures behave very brittle and many micracks are easily formed due to
differential thermal coefficients of expansion (CTEs) between polymer matrix and high strength
reinforcements. Besides, at the Low Ea@rbit (LEO) environment the structures may also be
subject to damages due to microeteoroid attack, in which many tiny particles left over from the
formation of the solar system and they are travelling at very high speed (iwgbecity) to cause
seriols impact and abrasion onto the structures. €yaissing and high oxidation rate are also
problems for polymers using at this environment. For atmospherentey vehicles, due to their

high speed return, the surface of the vehicles facing to the entryctdae 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) tommize 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 temtey shape

can minimize the heat induced by controlling the form (blunt patieory) of shock wave.
Therefore, studies on using naparticles to enhance the antiracking resistant properties and
prolong the pryrolzing process are necessary. Besides, due to the increasing use of {halgetkr
nanocomposites at extreme environmieoondition, their inspectability becomes a hot topic, at
least in coming 5 years to explore more raale or remote health monitoring techniques to
ensure the safety of structures. Embedded sensors;healfing technology and smart structure
designs a 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
inroddzOSRY G6A0 RSaAaly 27 (i keliry Welides; (iksKotkdnave @ffect il S 2 Y ¢
relation to the heat transmission to the vehicles; (iii) advantage of using Phenolic Resin Carbon
Ablator (PICA); (iv) types of nanoparticles for property ewckament for the vehicles and (v)
possibility of using nanparticles (nanotubes, nanoclay, nasilica, silicaaerogel, etc) to enhance

the effectiveness of pyrolyzing process of PICA to prolong the heat transfer. The potentiality of
using different structtal monitoring techniques to serve at the extreme environment will also be
discussed.

-16-



Bio: In 1987, DrlLau joined the Hong Kong Aircraft Engineering Comy
Ltd (HAECO) where he was employed as a craft apprentice in the a
maintenance division fod years. He received his Bachelor and Ma:
degrees of Engineering in Aerospace Engineering from the |
Melbourne Institute of Technology (RMIT University, Australia) in 199€
1997, respectively. Within that period, he also worked for General Awi¢
Maintenance Pty Ltd, Australia, as an Engineer Trainee, and foi
Corporative Research Centre for Advanced Composite StructuresACCR)
Australia, as a Research Assistant designing a repair scheme for conr
performs. He received his Doctor ofilBsophy (PhD) from The Hong Ko
Polytechnic University in 2001. Thereafter, he was appointed Assi
Professor in 2002 and promoted to Associate Professor and Full Professor in 2005 anc
respectively. In 2013, he was appointed as Associate Dednsftial Relations) of the Faculty
Engineering and Alex Wong/Gigi Wong Endowed Professor in Product Design Engineering.

Based on his outstanding research performance in the fields of advanced composites, F
infrastructure applications, smart stctures and nanenaterials, he has received numerous awal
(for both research and teaching) including: The Best Paper Awards on Materials (1998),
Edward Youde Memorial Fellowship Award (2000), Young Scientist Award (2002), Young Eng
the Yea Award (2004), Faculty Outstanding Award for Research and Scholarly Activities
Award for Outstanding Research in Nanocomposites for Space Applications, USA (2006), (
Physics Letters, Most Cited Paper 202807 Award, President Award in Thiing 2008, Award fo
Innovative Excellence in Teaching, Learning and Technology at the 20th International Confer:
College Teaching and Learning, USA (2009). He is also the Winner of the Ernest L. Boyer Inte
Award for Excellence in Teachihg@arning, and Technology, in the same Conference (the first sc
outside the United States to receive this honour) and the Most Cited Paper Awards in Com|
Part B: Engineering (issued by Elsevier Science). In 2011, Dr. Lau received the Out
International Researcher Award and the Outstanding International Research Leader Award fr
International Association of Multidisciplinary Research (IAMR). This marks the first time that
has received both the awards making his achievement gexeeptional. In 2013, he was al:
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
of the European Academy of Sciences m/R2T X AGK (GKS OAGFGAZ2Y
YIEGSNAFfA A0OASYyOS FyR FdzyRFYSyidlf RS@Sft 2Ly
first scholar in Hong Kong to receive this honor. In 2016, he was also elected as a Fellow of E
Academy of Sciences and Arts. Three of his articles published in Composites Part B: Engi
Composites Science and Technology; and Chemical Physics Letters were ranked in the TOP
CITED ARTICLES within their field in 2006 and 2007, accordssghtidl Science IndicatorsSM. .
of his papers have been ranked among the top 25 hottest articles in Composites Part B: Engii
issued by ScienceDirect, Elsevier (two of them were ranked No. 1 in 2007). Since 2002, Dr
edited 5 books and pulshed over 260 scientific and engineering articles and his publications
been cited over 4900 times with anildex of 34 (Google citation 12,000 with therdex of 52). Dr.
Lau has also actively participated in many consultancy works with the iydute scope of hi
works have mainly focused on failure analyses on different engineering systems.
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Keynote Speech |1lI:

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

Applications of Advanced Materials in Renewable Energy Technolg

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 largerisdatelered 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 desalinatioAdvanced 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 pagntial, environmental concerns, regulatory & seei@onomic factors are likewise
evaluated as well as the need for accelerated development of renewable edexgn
technologies.

Bio: Professor Mattheus (Theo) F. A. Goosen has played key roles i
development of new start up academic institutions. For the past nine y
he has held the position of founding Associate Vice President for Resee
Graduate Studies at Alfaisal University a private si@rt nonprofit
institution in Riyadh, Saudi Arabjaww.alfaisal.edu). The doctoral degree
Dr Goosen is in chemical & biomedical engineering from the Universi
Toronto (1981) Canada. Theo has more than 180 publications to his
including over 137 refereed journal papers, 45 conference papérgdited
books and 10 patents. His h index is over 48 and he has well over
citations on Google Scholar. On Scopus he has over 137 publication:
2OSN) npnn OAGFEOA2yad 5N D22aSyQa NBaSkND
desalination, sustainable development, membrane separations, spray coating technology
biomaterials.
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Keynote Speech 1V:

Prof. Serge Zhuiykov (Ghent University Global Campus, South

Korea )

Surface Functionalization of Twdimensional Vertically Aligned Semicondior

Heterojunctiong

Largescale fabrication of twalimensional (2D) nanomaterials by vapor phase depostion enabled
the establishment of vertically aligned semiconductor herterojunctions. However, the property
modulation of 2D semiconductor heterojunctiomemains chanlleging within such thin layers.
Herein, we proposed a general strategy towards the surface functionlization of 2D semiconductor
heterojunctions simply bytwo-step atomic layer deposition (ALD) process with following
postannealing TiQ-WQ; 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 pathwayor facile functionalization of 2D nanomaterials for the energy
conversionand storage devices

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

2004 ¢ 2015, CSIRO Materials Science and Engineering Div
Melbourne

2004 ¢ 2006, Senior Lecturer (part time). Industrial Science Departm:
Swinburne University cfechnologyMelbourne, VIC. 3122, Australia

u 2002 ¢ 2004, Manager, SSL, Australian Government Analy

Laboratories, 177 Salmon Str., Port Melbourne, VIC. 3207, Australia
PROFESSIONAL AFFILIATIONS
2009¢ present,Member of the American Nano Society (AN®mber of the American Nano Socie
(ANS)2006¢ present,Member of the Electrochemical Society (E@8P2¢ present,Member of the

Fire Protection Association of Australia (FPARR5¢ present,Member of the Australasian Ceram
Society (ACS)994¢ present, Member of the American Ceramic Society (ACerS);
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Plenary Speech

Plenary Speech l:

Prof. Yufeng Zheng (Kumamoto University, Japan )
New Directions and Technologies for Metallic Biomater,

Traditional metallic biomaterials, including stairdesteels, Cbased 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
excdlent mechanical property, corrosion resistance, and biocompatibility, and under the body
fluid condition they acted as bimert implant, and sometimes exhibited surface daictive after a
certain surface prdreatment. Since 2000 new groups of revolutimng metallic biomaterials had
been developed such as afacterial functionalized stainless steel, biodegradable metals
(Mg-based, Férased and zZased) with the bioactivity, and novel structured metallic
biomaterials had been fabricated to improve tiperformance 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 formaility, preciouslycontrolled porous structures with-8imensional printing
technique for custonpersonalized bone scaffold design, composited with bioceramics and
biopolymers with improved mechanical properties and biocompatibility. All these-earaerging
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@ylhg 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 biofutions into the material (for example, adding ostenluced 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,cglogy,
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 betterdit the requirement of nexggeneration
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, rai-bacterial function, osteoinductive function, radiopacity and MRI
compatibility.
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Bio: Prof. Yufeng Zheng, received his Ph.D in materials science from t
Institute of Technology, China in 1998. Frot®98 to 2004 he wa:
Assistant Professor (199800), Associate Professor (26@003), Full
Professor (2002004) at Harbin Institute of Technology, China and sir
2004 he has been a full professor at the Peking University in Beijing, (
He is currently working as distinguished professor at Inteoma
Research Organization for Advanced Science and Technology, Kum
University, Japan. Dr. Zheng has authored orauthored over 380
scientific peewreviewed articles, with the citation of over 9500 tim
(http://www.researcherid.com/rid/A4146-2010, and a Hndex of 48. He
served as the Editan/ KA ST 27T . A2 OGABS al GSNRI f
(http://www.sciencedirect.com/science/journal/0167577X), Associate Editdr KA ST 2 F
al GSNAFf & {OASYOS g tefcedtaettzdntsaance/joudnkl/iQDIABOR)K Ik
areas of special interest include the development of various new biomedical metallic ma
(biodegradable Mg, Fe and Zn based alloys, fietalloys with low elastic modulus, bulk metal
glass, ultrafine grained metallic materials, etc). Dr. Zheng has received several awards includin
Century Excellent Talents in University awarded by MOE of China (2007), Distinguished
Scholars awarded by NSFC (2012) and Cheung Kong Scholars Programme awsdEdobyChine
(2016).
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Plenary Speech I:

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

Controllable Synthesis of Carbon Coil Hybrid Materials and their Shiel

Effectiveness for the Electromagnetic Wave Radia

The formationof the carbon nanocoisarbon microcoils (CNCMC) 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 thgaadditave
thermal chemical vapor deposition system. During the reaction, SF6 or CS2 was injected into the
reactor in modulated on/off cycles. The G){GBIC hybrid materials were not observed without the
on/off cycles of SF6 or CS2 flow. When we varied thalbar 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 CNCMC formation with cycle number was investigated. Based on the results,
a growth mode of th&€NGCMC hybrid materials was proposed.

Composites of CNCMC hybrid materials in polyurethane (CARC@PU) and CMCs in
polyurethane (CMC@PU) were fabricated. The -CNIC@PU composites showed the higher
shielding effectiveness than those of CMC@PU comgmsitrespective 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 @DMIC hybrid materials can enhance

the shielding effectivenes through the reflectiofbased mechanism as well as the
absorptionbased mechanism.

Bio: Prof. SungHoon Kim is a renowned chemist and materials engir
who has largely influenced his field and directly aided in
development of new chemical synthesi methods and nove
nanomaterials. Dr. Kim received a Ph.D. in Chemistry in 1993 from
National University in South Korea. Additionally, Dr. Kim went ol
earn another Ph.D. in Advanced Electronics & Optical Science in
from Osaka University imagan. From 1988 to 1998, he was a Sel
Researcher in the New Materials Laboratory of Samsung Adve
Institute of Technology (SAIT). In 1996, he was also an Adjunct Re:
Associate in the Materials Research Laboratory of The Pennsyl
State Univei A 1@ Ay GKS ' yAGSR {GFGSa
being a Visiting Scientist in the Division of Advanced Electronics & Optical Science at Osaka L
in 2000 and 2001. Subsequently, he worked as a Researcher/Ronpaku Fellow at OsakityU
from 2001 to 2005. Dr. Kim was also a Visiting Scientist in the Department of Materials Sci
Engineering at North Carolina State University in the United States from 2001 to 2003. Sinc
Dr. Kim has been a Full Professor in the Departme&ngineering in Energy & Applied Chemistry
Silla University in South Korea. He is now the Director of Indéstaglemy joint Small Bussine
Center in Silla University.
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materials, specifically in the areas of diamond thin films and carbon nanomaterials. Dr. Kim
only developed novel methodologies to produce diamond thin films and carbon materials, but
revolutionized their application in elewnic products. For instance, he took advantage of
lubrication properties of diamontlke carbon (DLC) films to improve VCR heads. DLC compc
behave as lubricant components that protect the VCR film. Dr. Kim patented this astot
application ofdiamondlike films in Korea, Japan, and the U.S. The electronics giant Sai
incorporated his diamondike film technology to its Samsung VCR Head, which became
commercially successful Samsung Diamond Head VCR.
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Plenary Speech [

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

ater Adsorption Properties of Malt@Oligosaccharides and Cyclodextrins Stud

by near Infrared Spectroscopy and Gravime

The adsorption properties of water molecules on maltgosaccharides and cpdextrins 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 wused in analysing the adsorption adtaristics of
malto-oligosaccharides and cyclodextrins. Near infrared spectra of the dry Joladtmsaccharides

and pure dry cyclodextrins were measured by using a Perkin Elmer Spectrum one-NIRS FT
spectrometer equipped with a transflectance accessamg 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 moleculés the region 53066000 cm™. The results indicate that the water
molecules are adsorbed on to C2 and@3 groups at a higher rate compared to the adsorption

onto CTOH 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 maligosaccharides except maltotriose which

has the highest adsorption over a period of 75 minutes. AmorigOf 2 R S E dc)logestrih (1 K S
0SKI@S&a RAFTFSNBydGfe O2YLI NBR (G2 GKS 20GKSNJ Gg
acquires water through the GBH and C2, G3H groups and diffusion processes from the start.

The other two cyclodextrins use theprimary 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 educi:
from St. Patrick"s College Jaffna. Heezatl the then University of Ceylo
(Peradeniya) and obtained a Bachelor degree in Chemistry (B.Sc., Uni
of Peradeniya, 1976). The first position held by Professor Christy was
Demonstrator/Assistant Lecturer in Chemistry at the University dhdah
Sri Lanka (1976977). He then moved to Nigeria, where he worked first ¢
teacher and then as senior master in Chemistry at a local college €1
1983) in Ondo State, Nigeria. He then moved to Bergen, Norway. In Be
he commenced furtheringif education at the University of Bergen, wh
acting as a teaching assistant (19887) and then as lecturer at th
Department of Chemistry (198091). He was awarded a master degree in Physical Chemis
1987 and Dr. Scient. Degree in 1990. He tivemked first as a research Scientist (19992) and
later as a laboratory manager/research scientist in théRETaboratory he built up at the departmel
(19921998). He assumed a professorship in Chemistry at the Department of Chemistry, Unive
Agder in 1998.
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Professor Christy has accumulated an impressive list of scientific achievements during his ca
has published over 100 papers in scientific journals and presented more than 90 lectu
conferences, institutions of higher learningdaindustrial establishments around the world. Profes
Christy has authored several book chapters and reports. Heuttiored a book entitled "Moderr
Fourier transform Infrared Spectroscopy” (A. A. Christy, Els20igl). He has also been a-editor
of a second book "NIR spectroscopy in Food Science and Technology" (Wiley, 2006). The bre
depth of this work is well seen in the fact that Professor Christy has acted as a referee for s¢
different International Journals across a wide spreadistiglines related to chemistry.

Professor Christy's international standing earned him respect in his discipline and this fact is
reinforced by his appointment in the "Research Proposal Reviewer" for the National S
FoundationDivision of Edh Sciences, Instrumentation and facilities Program, USA. Furtherr
Professor Christy has been included in the "Marquis who's who in the world" and several
directories from 1991onwards. He has also received several awards such as "Man of th894éa
"20th Century Achievement Award (1995)" and several other honours such "Five hundred lea
AYyFEdzSyOS Ay GKS ¢2NIRbd tNRFTP® / KNRaidGe C
CNI YaF2NY LYFNI NBR { LISO0 NP BeOrRinibe stedrigg commifiers
several international conferences in Chemistry and material science.

Prof. Christy has also been involved in International education as a Consultanb&liQator for
students in Norway, training Science teachers imrdiza on behalf of U.N.; serving in the scient
Committees for evaluating PhD theses from Universities in Pakistan and as an adviser and
professor at the University of Petroleum (Beijing) and Thammasat University in Thailand to r
few.
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Plenary Speech IV:

Prof. Takahiro OHASHI (Kokushikan University, Japan )

Dissimilar Materials Joining Utilizing Frictieg®ir Forming Approad

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

due to the rise of electric vehicles, and muitaterialization of parts will be promoted
consequently. Hence, technologies for dissimilar materials joining have been studied by
researchers successfully. The authors have studied dissimilar matgriaisg with utilizing
friction-stir forming (FSF) approach. The FSF is a fristioprocess 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 materialhe 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.
fastenerlesgiveting and easikgeparating joining with considering recycling. In addition the
author demonstrates some examples of dissimilar joining between aluminlay ahd steel and
aluminum alloy and CFRP.

Bio: Professor Takahiro Ohashi is Head of Mechanical Engine
Department at Kokushikan University. He is one of reprehen
delegates of Japan Society of Technology of Plasticity from 2016 to
and he isthe board of trustees of Association of Aluminum Forg
Technology in Japan. He was experienced in directing 3 research -
of Digital Manufacturing Research Center of National Institute
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 9:30-17:00
*Accommodation not provided, and suggests making an early reservation.
First Meeting Room
Opening Remarks:
13:00-13:05
Keynote Speechl:
Prof. Ando Tatsuo (The University of Tokyo) 13:05-13:55
fiFire Safety of PolymerBased Building Materials and Test Methods in Japa®
Keynote Speechll:
Prof. Alan Kin -tak Lau (Swinburne University of Technology) 8 BB
fiStructural Performance and Health Monitoring of Polymer-based Composites at Harsh
Environmento
Coffee Break & Group Photo
14:45-15:25

Session P-1

Plenary Speech t
Prof. Yufeng Zheng (Kumamoto University) 15:25-15:55
fiNew Directions and Technologies for Metallic Biomaterial®

Plenary Speech I
Prof. Sung -Hoon Kim (Silla University)

fiControllable synthesis of carbon coil hybrid materials and their shielding effectiveness for 15:55-16:25
the electromagnetic wave radiationo
Plenary Speechli I:
Prof. Alfred A. Christy (University of Agder) G EE
fWater Adsorption Properties of Malto-Oligosaccharides and Cyclodextrins Studied by near
Infrared Spectroscopy and Gravimetryo
Session P-2 16:55-17:35
Dinne r @ | TRI ITO Restaurant 18:00-19:00
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Day 2 ---Jan. 2 1, 2018 (S unday)

South Foye r@2F

Registration
Note: *Collecting conference materials

*Certificate will be get at the end of each session 9:00-17:00
*Accommodation not provided, and suggests making an early reservation.
First Meeting Room
Opening Remarks:
Prof. Serge Zhuiykov  (Ghent University Global Campug 9:00-9:05
Keynote Speechlll :
Prof. Mattheus F. A. Goosen  (Alfaisal University) 9:05-9:55
fApplications of Advanced Materials in Renewable Energy Technologies
Keynote SpeechlV:
Prof. Serge Zhuiykov  (Ghent University Globd Campus) B
fiSurface Functionalization of Two-dimensional Vertically Aligned Semiconductor
Heterojunctionso
Group Photo & Coffee Break 10:45-11:10
Plenary Speech V:
Prof. Takahiro OHASHI  (Kokushikan University) 11:10-11:40
fDissimilar Materials Joining Uilizing Friction-Sir Forming Approacho
Lunch @ ITRI ITO Restaurant 11:40-12:40
1° Meeting Room 2" Meeting Room 3" Meeting Room 5" Meeting Room
Session Al Session B1 Session G1 Session D1 12:40-13:55
SessionA-2 SessionB-2 SessionG-2 SessionD-2 13:55-15: 55
Coffee Break 15:55-16:10
SessionA-3 SessionB-3 ‘ SessionG-3 SessionD-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(Sunday)
Time: 12:40-18:25

Venue: 1 ' 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 awandeatsauthor prior.

* Winner of Best presentation will be announced at the eadlsiessionand awarded winner certificate over the
banquebn Jan. 21

* To show respect to other authors, especially to encourage the student authors, we stronglosuajtesd the

whole session.

* The scheduled time for presentations might be changed due to unexpected situations, please arrive meeting room
at least 10 Mins befoy®ur Session starts.

* Session photo will be taken at the endamthsession and updadl online.
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10:55- 12:10, Sunday21 Jan.

SessionA- 1: Materials Chemistry and Chemical Engineering

Venue: 1° Meeting Room

Chair:

R0O18 -A
Time: 12:40-12:55

Membranes Comprising Met@rganic Frameworks for Water Treatment

Assoc. Prof. Dun  -Yen Kan g
National Taiwan University, Taiwan

In recent years, metarganic frameworks have drawn increasing attention in
research areas [1,2]. However, the applications of MOF on water treatment are sti
infancy. Herein we report on emerging appgiimas of MOFs for water treatmen
Specifically, a novel platform, MOBased membrane adsorber, was developed
sorption of dye molecules in agueous phase. Two typ&8Q¥- (ZIF-8 and ZIFL) were
grown wi t hdalamina support tmfars a rdembrane for the adsorption of th
molecule, Rose Bengal. The surfactant CTAB was used in the synthesis of mei
adsorber in order to optimize the loading of MOF crysteithin the membrane. Thi
MOF-based membrane adsorbers exhibited water permeance (104 L/m2/bar.
exceeding that of most existing membrane adsorbers.

ZIF-L particle

a-alumina particle

8 i
= I R L e et
Permeate Magnetic stirrer

RO51 -A

Time: 12:55-13:10

An Effective Roude toTransform Coffee Grauds intoActivated Carbas with High
Adsorption Capcity of Methylene Blue

Mr. Chiang Jhih  -Hao , Wang ShufBo and Lin JarrfHorng
National University of Tainarnfaiwan

Activated carbon (AC) is widely used in the human society and the industry. Howev
progressive shortage of tlkenventional precursors (coal or coconut shell) for genere
AC would cause an impact in our living environment. Therefore, how to effectively ¢
the new sources to produce AC is an important issue. Here, we aim to study the
coffee grounds, @ommon biomass waste around the world, as a precursor of A
threestep treatment (chemical, carbonization and activation) has been develo
effectively transform coffee grounds into higigure activated carbons (HKC). The
asprepared HFAC displys a specific surface area of 2574 m2/g (total pore volun
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1.01 cm3/g) with a yield of 14.6 wt%. Adsorption of methylene blue (MB) usingABF
from aqueous solution under equilibrium and kinetic conditions was evaluated by v
initial MB concentraibn (0.15 60 ppm), contact time (G20 min), solution pH (212) at
30€C. The Langmuir isotherm model shown better fit to the equilibrium results thai
Freundlich model. The adsorption capacity (gm) of-AP is 638 mg/g. The kinetic
adsorption results we well described by the pseudecondorder model. XPS result
reveal that electrostatic interaction between the oxygenated functional groupsAQ |
and MB is suggested as the main driving force for the adsorption process.

RO53

Time: 13:10-13:25
Syntlesis ofSilica Mateials from theSlurry Wasée

Zih-Yao, Shen, Zhonghen, Lu, YurChi, Liu andProf. Maw -Tien Lee
National ChiaYi University, Taiwan

In solar energy industry, large amount of slurry wastes were produced during the
dicing process. fie slurry waste contains silicon, silicon carbide and cutting oil. In
study, silicon in the slurry waste was treated with sodium hydroxide to produce a
mixture of the sodium silicate. The residue of the reaction was silicon carbide. The
mixture was separated to be a sodium silicate solution and used as a silica prect
producing the silica powder and a hydrophobic silica aerogel by using tgelsokthod.
The products were characterized by Fourier transformation infrared spepyrd§dIR)
and powder Xray diffraction (pXRD). Experimental results show that the characteri
of the products produced from the slurry waste are similar to that obtained by usi
pure sodium silicate solution. It indicates that the wafer dicingyswaste has a hig
potential to be a resource for other industries.

R0O64

Time: 13:25-13:40

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

Dr. Nurul Najihah Binti Ros|iLim Chee Ming, Abdul ldnif Mahadi, Suthee
Wattanasiriwech, Ren Chong Liy. N.T.R.N. Kumara
University Brunei DarussalarBrunei Darussalam

The presence of heavy metals such as mercury (Hg), cadmium (Cd), arsenit
chromium (Cr), thallium (T1) and ruthenium (Ru) in wagi¢er, even in trace quantitie
could cause a negative impact on our health. The adsorption method has been pro.
the most effective and lowost method for removing of heavy metals from wastewate
this study, biomass waste was used as aclmt precursor for the production «
costeffective charcoal and activated carbon. Solid waste from a common local bz
species (Gigantochloa sp.) was used to produce charcoal and activated carbi
simulated wastewater was made with Ruthenium compN3) dye solution as th
adsorbate. The bamboo charcoal was prepared by carbonization, and activated car
prepared by NaOH activation after carbonization. The morphological charactel
chemical compositions, and the lattice structures of theapedpadsorbents were analyz
using SEM, EDX, and XRD. The adsorption performance of the prepared adsc
toward N3 dye was evaluated, and the highest adsorption capacity of 1.50 mg
obtained from activated carbon. The results showed that theatectibambodased
charcoal has a better adsorption efficiency when compared to the bamboo charcoa
treatment of N3 dye in wastewater.

-31-



EMO03

Time: 13:40-13:55
Utilization of Tobacco Raw Material Into Biofuel

Mr. Abubakar Ahmad , Zahra Syifadeasfzkya and Moehammad Fauzi
Universitas Padjadjaran/Agroindustrial Technology, Indonesia

As the fifth largest tobacco market in the world, most of the tobacco raw matei
Indonesia is utilized for cigarette production. People still unfamiliar with giem of
utilizing tobacco leaves for another purpose. This paper will try to propose a new \
derive benefit from tobacco leaves into biofuel. The method will be done through lite
review. The study was focused on 3 things, mainly the potendpbafcco leaves ir
Indonesia, obtaining and handling raw material and potential market of biodiesel
This research resulted that currently, tobacco need to develop in Indonesia &
Indonesia is a potential country in the development of biodiespécially biodiesel mad
from tobacco. We also concluded that biodiesel from tobacco has an advantage in t
increased productivity of oil and biodiesel from tobacco mixed by ordinary diese
produce lower combustion emissions and improve thi®imeance of diesel engines. Als
the market of biodiesel products is still wide open. This market covers the domestic
and international market. In the end of this paper we recomended, the governemet
increase the socialization of the benefitdacco oil, more tobacco biodiesel indus
investment, the new tax policy on tobacco biodiesel and create research agreem
Pertamina or other petroleum industries to build biodiesel industry of tobacco in n:
scale or international scale.
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1355- 1555, Sunday21 Jan.

SessiorA- 2: Electrochemistry and Photoelectrochemistry

Venue: 1° Meeting Room

Chair:

R022

Time: 13:55-14:10
Mg-La codoped TiO2 a€ompact Lagr forHigh Efficient DyeSensitized Solar Qls

Dr. Piyasiri Ekanayake , Alwani Imanah Rafieh, Norhafillah Mohammad Thamrin a
Lim Chee Ming

A compact layer offiO,, between FTO and mesoporous Fl@yer of DSSC anoddas the
ability to reduce the electron recombiioatwhile mesoporous Ti@layer functions to collec
and traasport electrons injected by tiphotoexcited dye. In enhancing the desired functi
of compact and mesoporous Fj@e study the effects of edoping it with Mg, Eu, and La
MgLa codoped TiQ as compact layer has demonstrated higher efficiency duest
increased oxygen vacancies and smaller particle size which results reduced recomt
The combination of pure and-ciwped TiQ nanoparticles to be selected as either compa
mesoporous layer of DSSC anode depends on their respective propsrties)anstrated it
this paper.

RO57

Time: 14:10-14:25
Synthesis and Characterization of SRZrxFel-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, Mahendi
Somalu, Seikh M. H. Rahman, Sten G. Eriksdon,Abul K. Azad
Universiti Brunei Darussalam, Brunei Darussalam

The novel perovskite oxide series &m.ZrFe.,Mg,Os (x,y = 0.5, 0.7, 0.9)were
synthesized by solid state reaction methoetaX diffraction KRD), Rietveld refinement
scanning electron microscopy (SEM), electrochemical impedance spectroscopy (EI
conductivity analysis were carried out. XRD patterns of sintered materials reveal
shifted Bragg reflection to higher angle for the higtmmtent of Zr and Mg. This is related
the ionic size of the dopant elements. Rietveld refinement showed that all comg
crystallized in cubic space growgh Fm-3m SEM images showed that the grains were v
defined with highly dense surfaces makgsotential as an electrolyte material in solid ox
fuel cells (SOFCs) or gases sensors. Impedance spectroscopy-20056%D shows that
conductivity is higher at higher temperature. (34 sFesMgos0s shows the highes
conductivity of 5.451 x10 S cm'at 800 €. It was observed that 50% molar ratio of M
and Zr doping performed highest conductivity.

R1020 -A

Time: 14:25-14:40

The Role of Substrate for Oxygen Deficient BiVO4 photoanode in Photoelectrochemici
Water Splitting

Mr. Jie -Wen Chen andYing-Chih Pu
National University of Tainan, Taiwan
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BiVO4 photoanodes represented a great potential for the application in Photoelectrocl
(PEC) water splitting to produce the clean energy, hydrogen. In addition, the oxygen v
can be created byeduction to suppress the fast charge recombination, leading to impro
PEC performance. However, the effects of the interface between substrate and BiV
rarely investigated. In this study, we utilized the different ways, including electrochel
chemical and hydrogen treatments to create the oxygen vacancy in substrate, doped
(O-FTO). The BivVO4 layer was subsequently deposited e6RTO. Afterword, Xray
diffraction (XRD), scanning electron microscope (SEM), transmission electron oop®
(TEM), X-ray photoelectron spectroscopy and ultraviolet photoelectron spectroscopy
used to detail characterize the crystal structure, morphologies, and surface prope
obtained samples. After the comparison the PEC performance of bare /BiMQ4
BiVO4/0O-FTO and oxygen deficient (OD) BiVO4/FTO photoanodes, the results indicat
interesting result that both of the @G&VO4/FTO and BiVO4/GFTO showed the highe
efficiency than bare BiVO4/FTO. In addition, the PEC results also revealechéhhalf of
the overall improvement for PEC water splitting was contributed from tHETQ@
Consequently, we further studied the charge carrier transfer behavior at the inte
between BiVO4 and &TO to understand the detail mechanism, which indictiat the
oxygen vacancy of FTO play an important role to boost the electron transfer from BiV
O-FTO to improve the efficiency of photoelectrical conversion. The current ¢
demonstrated that the interface between BiVO4 and FTO substrate play rtekssie to
effect charge transfer, as well as the efficiency of PEC water splitting.

R1019 -A

Time: 14:40-14:55

CulnSxQuantum Dot Sensitized Optimized TiO2 Nanowire Photoanode for Solar Fuel
Generation

Mr. Yu -Lin Chen and YingChih Pu
National Univesity of Tainan, Taiwan

Titanium dioxide (TiQ) nanowire (NW) has been widely use a photoanode
Photoelectrochemical (PEC) water splitting because of its suitable redox potential, cr
stability, and low fabrication cost. Based on the theoreticllulzion, the photocurren
density of the Ti@ NW photoanode in PEC water splitting was about 2 mA/ander the
one sun illumination, while the performance of pure NV without any further treatmer
di dndt achieve t he t ioeedlitegatuies Hdreinwa Hevedoped |
optimization process of TEONW through the modulation of seed layers on doped tin o
(FTO) substrate. Interestingly, the optimized Ji€eed layer coating could effective
improve the performance abovefd@d of TiO, NW to close the theoretical value in PE
water splitting. Furthermore, we utilized successive ionic layer adsorption and re
(SILAR) and chemical bath deposition (CBD) methods to decorate CulnSx quantur
(QDs) on the surfaces of bare asptimized TiQ NWs for PEC hydrogen (Hl generation.
Similarly, the CulnSx QDs decorated on optimized ;TMYVs represented better efficiency
H, generation than bare TiJ®Ws, which was majorly attributed to the higher surface
and better charge tmaport properties of the optimized Ti®IWs. Therefore, the currer
optimization method can not only effectively to improve the efficiency of QD sensitized
NWs in the application of PEC jHgeneration, but also applied to other metal ox
photoanodefor photoelectrial conversions.

-34-



RO63

Time: 14:55-15:10
Corrosion of Fe3AUCr Alloys at 1000 oC in NP.1%H2S Gas

Yuke Shi,Mr. Dong Bok Lee
Sungkyunkwan Universitysouth Korea

Pure Fe3Al and Fe3Al+4%Cr alloys were corroded at 1000 oC for up to 20
N2-0.1%H2Smixed gas in order to study their corrosion behavior in Je@%ainng
at mosphere. The for med <ARA3 FeAl204, amdFe203. ¢
these oxide scal es, hydrogen and sul f
Corrosion products of Cr were not identified in the scales from the XRD anatytating
that Cr dissolved in the oxide scales. Fe3Al+4%Cr alloy displayed poorer cori
resistance than Fe3Al alloy, indicating that chromium accelerated the corrosion r¢
Fe3Al alloys

RO97

Time: 15:10-15:25
HydrationChanmistry of Cement Sidied byNear 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 c:
silicates and calcium aluminate€ement is mixed with water to form concrete. During

mixing calcium silicate hydrate (CSH) and calcium hydroxide are formed. The rai
water/cement (w/c ratio) is important to obtain a mixture that gives optimungttrenthe
concrete. In this work, three different cement samples were mixed with water ir
different ratios, including @5, 040, Q45 and 065, respectively The hydration process ¢
cement was investigated by using near infr{®R) spectroscopyver a period of 28 days
The combination frequency of OH stretching and bending of water molecules gives ris
absorption around 5200 émThis peak contains contributions of overtones from se\
types of water molecules in the cement. Fourthivedtves spectra of all cement sampl
showed three peaks in the combination band region of -5300 cm'. These peak
indicated the presence of three distinct types of water molecules in the system. Fi
characteristic peak at 52240 cm' repreented the hydrogen bond between we
molecules and silinol group of calcium silicates. This peak indicated the formation of
from hydration of cement. Furthermore, this peak experienced a slight red shift after a
of seven days indicating stromrgeydrogen bonding of water molecules with silinol grou
The peak at 5130 chrorresponded to hydrogen bonding between water molecules ar
peak at 5165 cthcorresponded to hydrogen bonding between free water and bound
The suitable w/c ratidor cemertl is at 0.380.45, cemen®, and cemer8 are 0.45. In
addition, real concrete sample showed two characteristic peaks at 525ndr5165 cn,

demonstrating the presence of CSH and free water within concrete, respectively
infrared spettoscopy in combination with fourth derivative techniqgue can be use
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 Ne&rared Spectroscopy

Ms. Tanyapa Sangpongpitthaya , Alfred A. Christy and Rein Terje Thorstensen
Thammasat University, Thailand; University of Agder, Norway

Calcium hydroxide(CH) is a byproduct from hydration reactionf cement along witr
calcium silicate hydratéC-S-H) gel. It helps toprotect the steel reinforcements in concr
structures from corrosion process due to carbonafidve presence of calcium hydroxic
provides a basic environme(g H _ )itifat induces the formation of passive oxide film ¢
keeps steel structures from corrosidime detection and quantification of calcium hydrox
in concrete structures are important to understand the nature and state of the steel s
in conaetes In this research workthe variation of calcium hydroxide to calcium silica
ratios in cement were measured by using riedirared spectroscopyNIR) The first
overtone of the OH groups in calcium hydroxide absorbs at @882a ntlis na b s o 1
peak can be wused as a quant i tsatmgp
Correlation plot between second derivative absorbance intensig8atcm * with different
mixtures of calcium hydroxide in calcium silicate hashe amount of calcium hydroadin
calcium silicate base was establish@tis calibration plot was used as basis for determir
calcium hydroxide content in unknown concrete sampl€sncrete samples for th
guantitative determination of calcium hydroxide were prepared from starmamgnt
samples and cement samples with or without pozzolan along with various water to i
ratios The results show that all samples analyzed in this work contain calcium hydrox
varying amountsThis variation reflects the composition of the cetraard concrete sample

EMOO0S -A

Time: 15:40-15:55
Study onDouble Peraskite as &olid Oxide Regenerative Fuel Cell Cade

Mr. YoungJin Kwon , Jongwoo Lee, Juhe&im, Santhyeon Yoo
Korea Military Academy; Korea Advanced Institute Science and TeoggpoKorea

It has been increasing interest in hydrogen(H2) as an alternative energy carrier. Beci
H2 has high energy density, pure emission and it is easy to be transported by using a |
But H2 doesndét exi st oeason, ibhraustdeagenetatedaThere
several ways of producing H2 such as byotpcatalytic water splittinggasificaton of
biomass solar hermochemical water splittingnd water electrolysis driven by solar cell
wind turbine. Among these techngles, Solid oxide regenerative fuel cell(SORFC) i
practical and efficient method for the industrial field. High operating temperature imp
the electrode kinetics and reduce the SORFC electrolyte resistance, leadingrtioéses in
cell performane.

Due to similarity to Solid oxide fuel cell(SOFC), advances have been made i
development of SORFC based on cell assemblies with structure -pitrieel stabilized
zirconia(NrYSZ) fuel electrode / YSZ electrolyte [/ lanthanum  stronti
manganiteY SZ(LSM-YSZ) air electrode. The previous study show that the perform
discrepancies of the cell in operation between the electrolytic and galvanic modes ct
varied, dependig on the electrode materialgloreover, the NiYSZ most widely used fue
electode has several problems even though its great catalytic performance. One of
degradation of the fuel e | eaction and &ggldmeratial
Therefore it is necessary to develop an alternative fuel electrode material.

Double perovskite electrode material is one of the promising candidate for the fuel ele
of the SORFC because of its high catalytic perforreaand stability at SOFC madk this
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study, We studied on the Double perovskite Pr0.5Br0.5Ma@3P B MO) as a
material of SORFC. PBMO was infiltrated into the scaffold structure of the electr
La0.8Sr0.2Ga0.85 Mg0.15@8 ( L SGM) and synt hes ieziecduse
second phase generated when it annealed at high temperature. The Half cell t
conducted to investigate the electrochemical performance of the electrode materia
steam rich atmosphere.

Coffee Break

15:55-16:10
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R2009 -A

Time: 16:10-16:25
EvolutionBehar i or o f  dickel BdsaSupgeraliolny 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
microstructures an@volutonb e havi or of 2" precipit
and aging treatments were investigated by laser scanning confocal micre
(LSCM) and transmission electron microscopy (TEM). The results show the
gr owt h r aythgh oorfent density belectropulsing is increased obviol
compared with that by aging at the

high current density electropulsing follows the LSW theory. The value of activ
energy f or @®lectropwsang is 89.86 kd/mol, b ig about 64.31% redu
compared with that by aging (251.84 kJ/mol). Since the electropulse can accelel
atomic thermal vibrations, make the atoms be in high energy sit@ectivation
energy for atomic transitioduring the high current density electropulsing will
decreasedOn the other hand, the thermal stress induced by the transient temp
rising on the early stage of electropulsing increases vi@ancy concentratior
accelerates the atom diffusiomdatherefore promotestlieco ar seni ng o

ROO7

Time: 16:25-16:40
Micromechanicabtudy of theForged Ti1023Titanium Alloy by Micro-Indertation

Dr. Jiang Li , Fuguo Li, Xinkai Ma, Mingjie Zhang and Zhanwei Yuan
Northwestern Polytechnical Universiti.R. China

In orderto study the m icromechanical behaviour of the forged-I023 titanium
alloy, micreindentation experiments of the forged-I023 titanium alloy were
performedwith various maximum indentation loads from 50N to 4900 mN and
various loading speeds from06 mN/s to 2.85mN/s. Using the experimental dat
the nondestructive instrumental approach was applied to indicate the mech
properties just |B rkiceohardhessl, vitalymel stessyaod
strain hardening exponentusing theP-h curves from the tests. The result show
that he value of the indentation Yougmodulus basically remain unchanged in
range from 110 GPa to 150 GBadH decreased with the increase of the load,
micro-indentaion plasticity constitutive equations were obtained by using Hoc
elastic and powelaw plastic stresstrain equations.
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R R3001

i 5,—6\\, Time: 16:40-16:55
Effect of Tantalum (Ta) Addition to Zir&luminum Alloy 5 (ZA5) on its
Microstructure andFatigue Life
\ ./:’f !“ g
A
f A Adnan. 1.O. ZAID andDr. Dua.O. WERAIKAT

Rochester Institute of TechnologyY, Dubai, UAE

Due to their resistance to wear and corrosion, the use ofAimiinum (ZntAl)
alloys in general and Zir&luminum 5 (ZA5)alloys in particularhave spread in the
last two decades in industrial applications. These alymally solidify in a coarse
dendritic structure which affects their surface quality and mechanical beh
Therefore, their structurie normally refinedby rare earth materialsuch as Titaniun
(Ti), Titanium-Boron (Ti-B) or zirconium (Zr). In this research, the effect of add
Tantalum (Ta) to ZA5, at the following percentages: 0.02%, 0.04%, 0.06%, 0.08¢
0.10%, on its microstructure and fatigue ligeinvestigated Theresults of this work
revealed, within the experimental range, that the addition of Ta as a grain refine
rates could change the coarse dendritic structure of ZA5 into a fine nodularwas.
also foundthat adding Ta at 0.04% to ZA5 increasedatsyue life at a stress level (
160 MPa. However, adding Ta at a rate percentage higher than 0.04% and &
level exceeding 160 MPa resulted in deterioration of its fatigue life.

R3004

Time: 16:55-17:10
Corrosion of 3102wstenitic Stainless St¢¢in Simulated Rocket Combustion &a

Mr. Tosapolporn Pornpibunsompop , Purit Thanakijkasem
King Mongkut's University of Technology Thonburi, Bangkok Thailand

High temperature corrosion of 310S austenitic stainless steel in simulated

combustion gast 900 degree Celsius was investigated and discussed in this

310S austeniticstainless steel was chosen because it was used for building
componerg of arocketlauncher The corrosive atmosphere was prepared by mixin
hydrochloric acid andlistilled water with5.5 mole per liter then, boiling thablution

andfeedng into a corrosion testing chamber. Tlskbamberwas set up at 900 degre
Celsius with duration 210 hrs. After testing, the coeddspecimen wa
microscopicallycharacterized bypM and SEMEDS techniques. The corrosion lay
was classified it three main sublayers: peelioff scale, external corrosion sublay:
and internal corrosion sublayer. The local chemical information wagzataby XRD
(in case of peelingff scale) andSEM/EDS (in case of external and internal corros
sublayes). The peeling off scalenainly comprised F©; and Fg; {03, ferrous oxides
because they needed much oxygen consumption to exist. In case of exterr
internal sublayershere were a lot opore tunned and corrosia products. Chlorine
and/or hydrogen chloridevould penetrate through passive film and, then, met;
chlorides was formed on both external and internal corrosion suflalytstal

chlorides would volatile because of their lowerapeoration temperature thahe

tesing temperature. Moreover, theyere oxidized by oxygen in wet condition ar
resulted metal oxides mostly remainingtbaeexternal corrosion sublayer.
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R2010

Time: 17:10-17:25
Microstructure and/lechanical Progrties é Equitoric CoCrFeCuNHigh Entropy
Alloy

Mr. Seung Min Oh |, Sun Ig Hong
ChungNamUniversity Korea

Microstructure and mechanical properties of cast and -rodleld equitomic
CoCrFeCuNi alloy in which Mn was substituted by Cu from Cantor alloy was dtu
The separation into two solid solutions {Co-Fe rich and Cuich phases) wert
observed in CoCrFeCuNi. Coarsening and widening of interdendritidc@uhase
after homogenization was observed after homogenization, suggestimchQinase is
thermodym@amically stable. The compressive strsBgin curves of homogenized ce
CoCrFeCuNi alloy exhibited the reasonably high strength and excellent deform:
for the cast alloy. The yield strength increased up to 960MPa after cold rolling
265MPa of te homogenized cast alloy. The significant increase of yield strenc
thought to be associated with the alignment offiCla second phase in addition to cc
work dislocation storage after cold rolling.

R2011

Time: 17:25-17:40
Hot Ductility of Cast Hgh Nitrogen FeCr-Mn-Ni Steel

Dr. Byung Ju Lee , Sun Ig Hong
Chungnam National Universitiorea

Hot deformability and fracture of amst FeCr-Mn-Ni stainless steel ingots with hig
nitrogen and high carbon contents were studied. Effective stiesscurve indicates
a decrease of the UTS from 510MPa to 90MPa with increase of temperature
600C to 1200€C. Effective stressstrain curves exhibited typical work hardening ul
the final stage of fracture from 600C up to 900€. The fracture elongatiecreasec
from 600€C with the increase of temperature up to 850€C, but started to incr
appreciably as the work softening becomes dominant in the-strass curves abowvi
950C. The increase of ductility above 950C is associated with dyna
recrysallization. The high temperature deformability was enhanced above 1000
homogenization of the amst alloy due to the dissolution and segregated parti
providing the homogeneous distribution of the nucleation site of dyn
recrystallization. Th presence of fatal crack at 1,250€C and the loss of hot duc
can be attributed to the partial melting ofcast steel at austenite grain boundaries.

R2012

Time: 17:40-17:55
StressStrain Respnses oMulti-Phase CoCrCuMnNi and CoCrMnFe@diloys

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

Stressstrain  responses and microstructure of rqitase CoCrCuMnNi  an
CoCrMnFeCu alloys in which Fe or Ni was replaced by Cu from Cantor alloy
studied. The deformation mechanismef CoCrCuMnNi and CoCrMnFeCuvere
observed to be influenced by the presence of brittle sigma phase and the se
Curich and the matrix phas€oCrCuMnNi exhibited the relatively lower streng
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