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I. Education and Employment

Brief Curriculum Vita - Professor San Ping Jiang

Education:

1988 PhD. in Electrochemistry, The City University, London, UK.

1982  BEng. in Materials Science and Engineering (specialization in Engineering
Ceramics), South China University of Technology, Guangzhou, China.

Employment:
July 2010 — present Professor in Chemical Engineering, Curtin University
March 2011 — present Deputy Director, Fuels and Energy Technology Institute,
Curtin University
2012 — present Adjunct Professor, University of the Sunshine Coast, Queensland, Australia
2001 - present Guest Professorship of Harbin Institute of Technology, Guangzhou University,

Huazhong University of Science and Technology, Shandong University,
Sichung University, University of Science and Technology of China, Wuhan
University of Technology, China

2001 — June 2010 Associate Professor & Deputy Director, Fuel Cells Strategic Research
Program, School of Mechanical and Aerospace Engineering, Nanyang
Technological University.

2008 - 2012 Principal Investigator of Temasek Laboratories (@ NTU, Singapore

1991 —2001 Senior research scientist (top level). CSIRO Manufacturing Science and
Technology Division, Australia. July 1992 — June 1999, seconded to
Ceramic Fuel Cells Ltd (CFCL), a consortium consisted of CSIRO, BHP and
major electricity utilities in Australia and New Zealand to develop and
commercialize the solid oxide fuel cell technology.

1989 — 1990 Post-doctoral research officer, University of Essex, UK

After spending two years as a post-doctoral researcher at University of Essex, Professor Jiang joined
CSIRO Division of Manufacturing Science and Technology in 1991. In 1992, he was seconded to Ceramic
Fuel Cells Ltd (CFCL) in Melbourne to develop the SOFC technology till 2000. While in CFCL, Professor
Jiang was a principal Research Scientist and group leader with the overall responsibility for the research,
development, scale-up, testing, and electrochemical quality control from electrode powders, interconnector
coatings, cells fabrication to stacks testing and evaluation. He played a leading role in the development of
the CFCL’s SOFC technologies.

Professor Jiang joined NTU in 2001 and in NTU Professor Jiang developed an active research program in
fuel cells encompassing fuel cells, electrochemistry of nano-structured and nanocomposite materials for
energy storage and conversion applications. Between 2003 and 2010, he secured (as project leader) total
funding of over ~S$6 million from funding agencies such as Singapore Agency for Science, Technology &
Research (A*Star), Singapore Defense Science & Technology Agency (DSTA), AcRF of Ministry of
Education of Singapore, US Air Force Research Laboratory (AFRL), and US Defense Advanced Research
Projects Agency (DARPA).

After joining Curitn University in July 2010, he has secured one ARC-Linkage and two ARC-discovery
projects with current research funding over A$2 million as project leader.

Professor Jiang’s research interests encompass solid oxide fuel cells, proton exchange and direct methanol
fuel cells, direct alcohol fuel cells, electrolysis and, most recently, microbial fuel cells.

II. Summary of Publications and Citations

With an A-index of 44, Professor Jiang has published ~250 journal papers, which have accrued ~7,000
citations. He has authored and co-authored seven book chapters, co-edited two books on fuel cells:
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Materials for High Temperature Fuel Cells scheduled for publication in June 2013 by Wiley and Nano-
structured and Advanced Materials for Fuel Cells scheduled for publication late this year by CRC Press.
Professor Jiang also holds several Chinese Patents, two UK patents, two US patents and one Australia
Patent Application.

I11. Highlights of Key Contributions to the Field

Professor Jiang has over 20 years of experience in research and technological development in fuel cells. His
group is well recognised and internationally renowned for the innovative R&D and contributions in key
areas in fuel cells. He is the leading researcher in the fundamentals of activation mechanism, chromium and
boron poisoning and deposition mechanism and fuel oxidation and oxygen reduction reaction, and the
development of nano-structured and nano-scale electrodes in SOFCs. Professor Jiang innovatively apply
the layer-by-layer self-assembly techniques to develop highly ordered mesoporous proton exchange
membrane (PEM) for fuel cells, and made significant contribution in the non-Pt based electrocatalysts for
oxygen reduction and alcohol-based fuel oxidation reactions in alkaline solutions, and developed novel
synthesis process of Pt-based nanoparticle catalysts on non-covalent polyelectrolyte functionalized carbon
nanotubes (CNTs). The novel nano-structured and nanocomposite techniques developed for conventional
PEM fuel cells are directly applicable to the development of highly efficient electrode substrate and PEMs
for microbial fuel cells. Professor Jiang’s group is leading the development of novel inorganic high
temperature PEMs based on functionalised mesoporous silica nanocomposites with operating temperature
range from room temperature to 400°C. The invention of the novel inorganic PEM was a Final Shortlist of
Curtin Commercial Innovation Award 2012. The development of novel inorganic PEMs represents a
significant breakthrough in fuel cells and fills an important gap in the development of fuel cells in the
important temperature range of 300-400°C.

Professor Jiang serves as Editorial Board member for Journal of Electrochemistry, Chinese Society of
Electrochemistry. He is also actively involved in the organisation of the international conferences and
meetings. He has given over 60 invited public seminars and lectures in Asia, Europe, USA and Canada
since 2003. He is an external examiner for funding agencies such as EPSRC of UK, NSF of USA and
Czech Science Foundation, Czech Republic, and serves as reviewer for over 45 international journals.

Dr Jiang is active in undergradute and graduate teaching, training and research. Currently in Curtin
University, Dr Jiang teaches 2™ year Materials Enginecirng, 2" year Mass Transer Operation, and 3™ year

Fundamentals of Air Polution Control.

Publications and citations in each year (updated 4 May 2013):
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Nanotechnology and Nano-Structured Materials in Fuel Cells
San Ping Jiang (5 —T%)

Fuels and Energy Technology Institute & Department of Chemical Engineering
Curtin University, Perth, WA 6102, Australia

e-mail: s.jiang{@curtin.edu.au

Fuel cell is an energy conversion device to directly convert the chemical energy of fuels such
as hydrogen, methanol, and methane to electricity with high efficiency and low greenhouse
gas emission. The performance of fuel cells, be it high temperature solid oxide fuel cell
(SOFC) or low temperature polymer electrolyte membrane and direct methanol fuel cells
(PEMFCs & DMFCs) is critically dependent on the microstructure and electrocatalytic
activity of the electrode, the catalysts and the ionic conducting membranes. Nanotechnology
and nano-structured materials play a key role in the development of advanced fuel cells.

This talk will be divided into two parts. Part I will be on the advanced and nanostructured
materials development in high temperature SOFCs. For SOFCs operating at intermediate
temperatures of 600-800°C, the cell performance is dominated by the electrode polarization.
The introduction of nano-sized catalytic active phase to the rigid porous electrode network
via ion impregnation is shown to be the most effective method to significantly enhance the
electrocatalytic activity of the conventional electrodes for SOFCs. The latest results indicate
the feasibility to develop nano-structured and multi-functional electrodes with high tolerance
toward impurities such as sulfur and carbon. Such electrodes are critical for the durability of
SOFC systems.

The 2™ part of the lecture will be on the development of layer-by-layer (LbL) self-assembly
techniques in the synthesis of highly efficient Pt-based electrocatalysts on non-covalent
functionalized carbon nanotubes for PEMFCs & DMFCs. The emphasis will be on the recent
development of functionalized mesoporous materials such as silica as high temperature
(~200°C) proton exchange membrane for fuel cells. HPAs such as HyPW,04 or HPW can
be immobilized within the mesoporous silica using the layer-by-layer self-assembly principle
as effective high temperature proton carriers. The prospect of the development of PEM fuel
cells with operating temperature of 300-400 °C is discussed.
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Atomic Resolution Tomography for Nano-Particle
Fu-Rong Chen', Christian Kisielowski , Dirk Van Dyck’

National Tsing-Hua University Hsin Chu Taiwan
JCAP and NCEM, Lawrence Berkeley National Laboratory, Berkeley, CA 94720, USA
University of Antwerp, EMAT, Department of Physics, Antwerp, Belgium

He exit wave of a crystalline object in a zone axis orientation represents the assembly of the exit waves
of the constituting columns. Furthermore the atoms of a column act as weak lenses, which focus the
electron wave periodically with depth so that the exit wave of a column is a very sensitive peaked
fingerprint of the type of column. The theory of channeling is simple [1] and provides a way to
interpret the exit wave, which can be visualized by plotting the complex values of the pixels in
complex 2D space (Argand plot) [2]. From the exit wave of a column we can deduce the following
information [3]:

- Center of the peak: position of the column

- Shape of the peak: defocus distance (with sub-Angstrom precision) and residual aberrations

- Complex value at the peak center: total mass of the column.

- Evaluation of the background signal

By combining this information we can then reconstruct the object in 3D including profile of top and
bottom surface. This is demonstrated experimentally [4] for the case of a Ge foil viewed along (110)
and shown in Figures 1 and 2. Beyond these considerations, our efforts focus on quantitatively
matching theory and experiments, which is currently possible locally [4] and requires the integration of
beam-sample interactions into a contrast analysis [5]. Alternatively, one may improve on the signal

quality using low dose rate-electron holography with variable acceleration voltage [6].

References

1] D. Van Dyck; M. Op de Beeck, Ultramicroscopy 64 (1996), 99-107.

2] A. Wang, F.R. Chen, S. Van Aert,D. Van Dyck, Ultramicroscopy 110 (2010) 527-534:
] D. Van Dyck, J.R Jinschek , F.R Chen, Nature 486 (2012), 243-246.

4] D. Alloyeau, B. Freitag, S.Dag, etal. Phys. Rev. B 80 (2009) 014114

5] P. Specht, J.R. Gulotty, D. Barton, et.al. Chem. Cat. Chem. 3 (2011)1034-1037

6] B. Barton, B. Jiang, C. Song, P. Specht, et al. Microsc. Microanal. 18 (2012) 982—994
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focal map

Fig.1: Experimental results for a Ge foil viewed along the (110) zone. Scale bar: 1 nm

From left to right: (a) amplitude of exit wave showing the peaks of the columns. (b) Argand plot
showing two branches corresponding with the left (red) and the right (green) columns of the dumbbells.
The separation between the two branches corresponds to a mass difference of 1 atom. (c) Defocus
corrected phase image.
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Fig. 2 (a) The light red and green dots are the averaged EW of fig. 1(b) along the direction
perpendicular to the diagonal direction. The dark green and red dots are the focus corrected mass
circles. From analysis of mass circles, we can conclude that the top right portion of Ge EW is thinner
and the bottom left region is thicker. The geometry of the sample is therefore shown in the fig. 2(b).
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Fig. 3 (a) modulus of MgO exit wave. (b) The Argand plots for different surface domains
and (c) show the corresponding surface with the same color code.
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Cu doped ZnO nanoparticle sheets

Ruey-Chi Wang?*, Hsin-Ying Lin®?

2 Department of Chemical and Materials Engineering, National University of Kaohsiung, Kaohsiung 81148, Taiwan
b nstitute of Nanotechnology and Microsystems Engineering, National Cheng Kung University, Teinan 70101, Taiwan

ARTICLE INFO ABSTRACT
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Cu doped ZnO nanaparticle sheets were synthesized via a proposed solution route with mixed Zn(NOs ),
and Cu{NOQ3 ), precursors at a low temperature of 95 °C. Scanning electron microscopy, transmission elec-
tron microscopy, and X-ray energy dispersive spectrometry results demonstrate that the nanostructues
synthesized by solutions with higher Cu(NQ;), concentration are nanoparticle sheets comprised of uni-
form Cu doped ZnO nanoparticles with diameters around 20 nm. Room-temperature photoluminescence
spectraof the nanoparticle sheets show tunable near band emissions centered at 390-405 nm and strong
yellow emissions at 585-600 nm. Absorbance spectra show gradual redshift in the UV range with the
increase of Cu concentrations in the ZnO nanomaterials. The study provides a simple and efficient route

to prepare Cu doped ZnO nanomaterials at low temperature. The as-synthesized products with both
violet and yellow emissions are promising for white light-emitting diode applications.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

Recently, ZnO has attracted much attention owing to its spe-
cial opto-electrical properties due to its direct wide band gap of
3.37 €V and large exciton binding energy of 60 meV at room temper-
ature, which also render ZnO one of the most promising candidates
for use in nanodevices. To improve their performance, ZnO-based
nanomaterials are doped or alloyed to modulate theirelectrical and
optical properties for optoelectronic applications. Recently, many
elements such as Al [1,2], Mg [3-5], Co [6], Ni [6], Ga [7-9], In [9],
Sn [9], S[10], and Cu[11-13] have been doped or alloyed into ZnO
and demonstrate tunable properties. Among these, the Cu dopants
could modify the luminescence of ZnO crystals by creating localized
impurity levels [14]. Additionally, Cu behaving as an acceptor in
ZnO crystals makes it a good candidate for creating p-type Zn0[15].
Moreover, Cu doped ZnO nanomaterials or thin films have also been
reported as diluted magnetic semiconductors [16,17], which have
attracted much interest due to potential applications in spintronics
[18].

However, the previously reported Cu doped ZnO nanomateri-
als [11-13] were conventionally synthesized by vapor deposition
at high temperatures in the 650-1150°C range, which constrains
the selection of substrates and their opto-electrical applications.
Although a low-temperature ion-beam route has been demon-
strated to synthesize Cu doped ZnO nanoneedles [ 16], an expensive

* Corresponding author.
E-mail address: rewang@nuk.edu.tw (R.-C. Wang).

0254-0584/$ - see front matter © 2010 Elsevier B.V. All rights reserved.
doi:10.1016/j.matchemphys.2010.09.021
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ultrahigh vacuum ion beam system is needed. In this work we
report on the synthesis and optical properties of Cu doped ZnO
nanoparticle sheets produced by a proposed simple, low-cost, and
efficient solution method at a low temperature of 95°C. The com-
position of the nanoparticle sheets could be adjusted by varying the
ratios of Cu?* to Zn?* in the mixed precursors. Room-temperature
photoluminescence (PL) spectra show tunable violet and yellow
emissions. The study provides a simple route to synthesize Cu
doped ZnO nanomaterials at low temperature. The nanomaterials
with both violet and yellow emissions are promising for applica-
tions in white-light emitting nanodevices.

2. Experimental

In this work, the synthesis of Cu doped ZnO nanoparticle sheets was performed
by putting a Si substrate into a glass bottle filled with an aqueous solution of
0.2 MCsH12Ng (HMTA, Sigma, 99.5%) and varied concentrations of cupric nitrate
trihydrate (Cu(NO3);-3H;0, Aldrich, 98-100%) as well as zinc nitrate hexahydrate
(Zn(NOs);-6H;0, Aldrich, 98-100%) at 95°C for 11 h. After the crystal growth, the
samples were tinsed with distilled water followed by acetone, and then dried in
an oven at 75°C for 30min. The products obtained were then heated in air at a
temperature of 350 °C for 4h.

The as-prepared nanocomposites were examined by field-emission scanning
electron microscopy (FE-SEM ) with a JEOL 6700 F, X-ray diffractometry (XRD) with
a D/MAX-2500, field-emission transmission electron microscopy (FE-TEM ), and X-
ray energy dispersive spectrometry (EDS) with a Philips Tecnai G2 F20 FEG-TEM
for moerphology, crystallography, microstructures, and composition characteriza-
tion. Room-temperature photoluminescence (PL) measurements were performed
using micro-photoluminescence (p.-PL) with a Jobin Yvon LabRAM HR800. A He-Cd
laser with a wavelength of 325 nm was used for the optical excitation of the sam-
ples. The absorbance spectra were acquired using UV-visible spectroscopy with a
PerkinElmer LAMBDA 950.
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The development of diomaterials in BIOMATEN, METU

Vasif Hasirci

Middle East Technical University
Departments of Biological Sciences, Biotechnology and Biomedical Engineering

vhasirci@metu.edu.tr

ABSTRACT

Polymers of biological and synthetic origin are very important in the biomaterials
field due to diversity of their properties, the availability of numerous techniques enabling
us to modify their chemical and physical properties and their similarity to biological soft
tissues. These all make them very useful in the current biomedical devices and in tissue
engineering. They can be converted into fibers and particles of nano and micro size,
sheets and plates. They can act as interfaces or the device itself as in tissue engineering.
Among them biodegradable ones have special importance due to their limited service
life in the body. With the advent of nanotechnology novel uses were developed. One of
the most important of these the nano and micro modified surfaces designed for
attracting or discouraging cell adhesion onto surfaces with potential applications in
tissue engineering, implant design as well as many other fields. We have learned over
time that these surfaces can be modified physically to achieve these goals. Materials
stiffness, surface cue dimensions and lay out are all influential in this cell-material
interaction. Chemistry, of course, plays a significant role. In tissue engineering the
microenvironment of the cells is critical and the devices borrowed from other fields such
as electrospinning and rapid prototyping are making great contributions to the
construction of scaffolds with predetermined geometry and other properties. In these
presentation examples of surface-cell interactions on surfaces modified with nano and
micropillar and channels using mesenchymal stem cells and cell lines will be given.
Examples of rapid prototyped, biodegradable polyester-based scaffolds will be
presented to show the influence of microenvironment on cell behavior. Finally use of

nano-micro particles as transdermal drug delivery devices will be presented.
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Electrospun Collagen-Hyaluronan Composite Nanofibers with
Programmable Release of Multiple Angiogenic Growth Factors for
Chronic Wound Healing

Tzu-Wei Wang (EE?EJZ)L Z* Huan-Ju Lai', Sean Kuan®

!Department of Materials Science and Engineering, National Tsing Hua University,
Hsinchu, Taiwan
? Institute of Biomedical Engineering, National Tsing Hua University, Hsinchu, Taiwan
*Department of Plastic Surgery, National Taiwan University Hospital-Hsinchu Branch,
Taiwan

*Corresponding email: twwang@mx.nthu.edu.tw

ABSTRACT

In this study, we demonstrate the development of biomimetic dermal matrix by dual
syringe electrospinning technique to employ the inter-stacking nanofibrous structure of
collagen (Col) and hyaluronic acid (HA). In order to facilitate functional epithelialization
and vascularization, multiple growth factors (VEGF, PDGF, bFGF and EGF) are loaded
either directly embedded in the nanofibers or encapsulated in the nanoparticles. The
delivery of EGF and bFGF in early stage is expected to accelerate wound closure and
vasculature sprouting, while release of PDGF and VEGF in late stage is aimed for the
induction of blood vessels maturation. To assess the suitability of the scaffold as a
promising skin substitute for chronic wounds, characterization of the scaffolds as well as
in vitro cell culture and /n vivo animal study were investigated. The results suggests that
the electrospun Col-HA-GN composite nanofibrous skin substitute with stage-wise
release pattern of multiple angiogenic factors could be a promising bioengineered

construct for the chronic wound healing in skin tissue regeneration.

Keywords: electrospinning, natural polymer, nanoparticle, angiogenic growth factors,

chronic wound healing
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Biodegradable metals - Definition, Current Research Status and Future

Yufeng Zheng (BB ELE)

Department of Materials Science and Engineering, College of Engineering, Peking
University, Beijing 100871, China
yfzheng@pku.edu.cn

ABSTRACT

After decades of developing strategies to minimize the corrosion of metallic
biomaterials, there is now increasing interest in using intentionally corrodible metals in a
number of critical medical device applications. A term “biodegradable metal” had
been used internationally to describe these new kinds of degradable metallic
biomaterials for medical application. Here we present the most important aspects of
biodegradable metals, including the design of new biodegradable metals from the
viewpoint of materials science, how to control the biodegradation rate to match with the
healing rate of the recovering tissues, with various surface modification techniques
(physical and chemical treatments) and novel structures (porous, composite,
nanocrystalline and glassy structures), biocompatibility evaluation at toxicology, cell and
molecular biology, animal testing and clinical trial levels. The main findings of
experimental studies and related biodegradable metal/aqueous solution interface
theoretical model, the material design and process and various medical device design
and process techniques and potential application prototypes such as cardiology and

orthopedic surgery products, were also comprehensively reviewed.

Keywords: Biodegradable metals; magnesium; iron; corrosion; biocompatibility
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The development of novel anti-fouling surface coatings

Chun-Jen Huang (E#10)

Graduate Institute of Biomedical Engineering, National Central University

ABSTRACT

Non-specific biofouling in implants and biosensors typically accompanies
thrombosis, bacterial infection and low sensing selectivity. In this presentation, a variety
of novel self-assembling biomaterials, possessing characteristics of excellent anti-fouling,
bio-functionality and ease of preparation, were introduced to address the above issues.
Emerging zwitterionic materials were employed to display their promising potential in
biomedical applications. We applied the “grafting-to" approach for surface
modification in a user-friendly fashion for effectively resisting adsorption of proteins and
bacteria. The current perspective of this work is to establish a toollbox containing
versatile anti-fouling materials enabling to spontaneously form coatings on all kinds of
surfaces.

Keywords: Biointefaces, zwitterionic materials, anti-fouling materials, self-assembled

monolayers, biocompatibility
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3D porous scaffolds for effective chondrogenesis of stem cells
JinHo Lee
Dept. of Advanced Materials, Hannam University, Daejeon 305-811, Republic of Korea

ABSTRACT

The main purpose of using 3 dimensional (3D) porous scaffolds in tissue engineering
is to provide an appropriate environment for cell adhesion, proliferation, differentiation
and eventually the formation of well-organized tissue and/or organs. Tissue engineering
with the use of stem cells which can be self-regenerated and differentiated into certain
cell types is a rapidly emerging field of the regeneration or reconstruction for a variety of
tissues and organs. Although it widely believed that the physical cues, such as pore size
and porosity in three-dimensional (3D) scaffolds, can influence the cell differentiation,
there is scattered data available indicating which pore size or porosity is favorable for
stem cell differentiation into a specific cell type. Therefore, a series of scaffolds with wide
ranges of pore sizes are still required for more systematic evaluations to determine the
optimum pore size ranges of scaffolds for stem cell differentiation into specific cell types.
Thus, if a scaffold with a pore size gradient can be readily fabricated, it may become a
powerful tool for the basic study of the interactions between cells or tissues and
scaffolds with different pore sizes. It is also well recognized that the introduction of
growth factors into 3D porous scaffolds and their sustained release result in improved
cell differentiation into a specific cell-type and 3D tissue regeneration. However, the
short half-life of growth factors and their denaturation during the loading process into
scaffolds still remain as limitations. To overcome these difficulties, a combination of
tissue engineering and gene therapy strategies by incorporating plasmid DNA (pDNA;
encoding for a specific growth factor)-transfected cells and porous scaffolds was
introduced as a promising therapeutic technique.

In this study, 3D porous scaffolds with gradually increasing pore size along the
longitudinal direction were fabricated by a simple centrifugation method and the pore
size gradient scaffolds were used to investigate the effect of pore size on the
chondrogenic differentiation of adipose stem cells (ASCs). The Sox trio (5,6,9)-encoded
pDNA-loaded 3D porous scaffolds were also used to investigate the effect of Sox trio
genes continuously releasing from the scaffold on the chondrogenic differentiation of
ASCs.

Keywords: 3D porous scaffold; Chondrogenesis; Stem cell; Pore size gradient; plasmid
PNA
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Thermo-sensitive Hydrogel as Cell Carrier for Nucleus Pulposus
Regeneration

Feng-Huei Lin (#£21#)

Director
Division of Medical Engineering, National Health Research Institute, Taiwan
Institute of Biomedical Engineering, National Taiwan University, Taipei, Taiwan
e-mail: double@ntu.edultw  Tel: 02-23912641

ABSTRACT

Intervertebral disc degeneration usually starts at the nucleus pulposus. In the past
decades, several techniques and prosthetics (artificial disc) have been developed to
regenerate or replace the nucleus pulposus. However, these kind of pre-formed devices
have to remove the nucleus pulposus and then replace an artificial one to relief the
symptom of intervertebral disc degeneration. Recently, cell-based tissue engineering
provides a rational approach to regenerate active nucleus pulposus cells (NP cells) to
restore intervertebral disc architecture and function. However, the source of autologous
nucleus pulposus cells are limited and their functional state does not favor regeneration.
Besides, nucleus pulposus cells grown in monolayer may result in fibroblast-like
transformation. Thus, the 3D hydrogel co-culture system maybe an alternative method
to provide an adequate environment for nucleus pulposus cells proliferation,
extracellular matrix production, cytokines secretion. In this study, we demonstrated that
cell proliferation, total DNA and sulfated glycosaminoglycans synthesis of nucleus
pulposus cells were significantly increased in the 3D hydrogel co-culture system.
Furthermore, the extracellular matrix related gene expression and anabolism-related
gene expression in 3D hydrogel co-culture system were significantly higher than other
culture condition (such as monolayer culture or cultured in 3-D hydrogel without
mesenchymal stem cells regulation).The gene expression of TIMP-1 and MMP-3
decreased in 3D hydrogel with mesenchymal stem cells co-culture system. This study
suggests that the thermo-sensitive hyrogel could be an adequate material for nucleus
pulposus cells proliferation and extracellular matrix production. Moreover, mesenchymal
stem cells could regulate the isolated nucleus pulposus cells back to normal state

through paracrine communications in the developed 3-D co-culture system.
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Techniques for surface modification and characterization of
biomaterials

N. Hasirci

METU, Middle East Technical University, Chemistry, Polymer Science and Technology,
Biotechnology Departments, BBOMATEN-Center of Excellence in Biomaterials and Tissue
Engineering, Ankara, 06800 Turkey

nhasirci@metu.edu.tr

ABSTRACT

There are different materials used in medical area, such as metals, ceramics, polymers,
or their composites. In some cases, the bulk properties of the material are good for the
required conditions while the surface is not and modification is needed. Polymers have
high versatility, and therefore they and their composites are much more commonly used
compared to the others in the design and production of medical devices. They can be
the materials of scaffolds for tissue engineering, micro and nano capsules for drug
delivery, or hydrogels for soft tissue supports. The surface of the materials, which are
either bulk, fibrous or porous form, may have different chemistry, physical shape,
crystallinity, topography or surface free energy compared to the bulk. All these factors
affect cell adherence and proliferation as well as biocompatibility of the material.

Surface modifications can be done with application of various techniques, such as
physical (patterning, etching, etc), chemical (functionalization, ozonization, etc.) or
electromagnetic (such as UV, plasma, etc) techniques. Nano modifications can also be
achieved by adding nano components (e.g. nanoparticles, nanoclusters, nanocrystals,
nanofibres, nanotubes, nanowires, nanorods, nanomagnetic particles, nanocomposites,
etc) onto the surface or by forming interpenetrating networks so that some
macromolecules diffuse in the polymer matrix and form another crosslinked web
structure with different properties. For surface modification, coating with self assembled
mono layers, immobilizing bioactive molecules, adding a graft, doping with ions,
forming a certain pattern are some techniques used to alter the surface chemistry or
physical shape of the biomaterial. In this presentation some examples related to the
techniques used for micro and nano bulk and surface modifications, and the reactions
taking part in in-vitro and in-vivo applications, as well as some novel studies related to

tissue engineering and regenerative medicine will be discussed.
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Most analytical techniques used in chemistry are "bulk" techniques in the sense that
they measure all the atoms within a typical sample (be it a solid, liquid, solution or gas
phase sample) - so if, for example, we were to analyze a sample consisting of a nm thick
layer of a material deposited on a thick substrate of another material, which technique
can differentiate the only coating layer depends on the sensitivity of the analysis
technique and instrument. In this presentation some of these techniques used for
surface analysis, such as AUGER, FE-AES, AFM, EDS, FTIR- ATR, RAMAN, SEM, SIMS,
ToF-SIMS, STM, PES, UPS, XPS will be mentioned.
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Development of Quantum-Dots-doped Micro/Nanospheres for
Biomedical Applications

Yu-Hsiang Lee (ZF#))

Graduate Institute of Biomedical Engineering, National Central University

ABSTRACT

Interest in using quantum dots (QDs)-encoded micro-/nanoparticles instead of
organic fluorophores as optical probes is increasing due to significant advantages in
terms of detection sensitivity, throughput, and photostability. So far, there are three
major approaches for the fabrication of QDs-encoded polymeric particles named
diffusion, incorporation, and surface coating (i.e., self-assembly). In comparison to the
other methods, the self-assembly approach can provide a facile and effective protocol
without elaborate chemical reactions, showing a tremendous potential for use in practice.
In this study, semiconductor CdSe/ZnS QDs-doped polystyrene microspheres with high
luminescence were prepared using a self-assembly approach. We characterized the
combinations using optical and electrical approaches and evaluated their stability under
interference of mechanical stress. Our results showed that (1) microspheres can be fully
coated by QD nanoparticles with a coverage rate of 1.0 pmole/cm? in which QDs were
evenly distributed on the surfaces; (2) the anchored QDs exhibited similar optical
property as they performed in isolated suspension; and (3) the fluorescence of
QDs-doped microspheres remained intact after stressed by ultrasound-induced
cavitation, demonstrating the robustness of interactions between QDs and microsphere
surface. The self-assembly approach developed in this study offered a facile and
controllable strategy for preparation of QDs-encoded microspheres with high

luminescence and stability.

Keywords: Quantum dot; Polystyrene microsphere; Self-assembly; Electrostatic

interaction; Optical probe
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Design of Advanced Materials and Industrial Applications
K.Ishida
Department of Materials Science, Graduate School of Engineering, Tohoku University
ABSTRACT

In this talk, Design of Advanced Pb-free Machinable Steels; Fe-base Superelastic

Alloys; Cu-base Alloys, and Co-base Materials will be presented.

B-2

Past, Present, and Future of Compound Semiconductor Crystals for IT
Industry

K. Fujita (BRFEHE—E)

Center for Revitalization Promotion, Japan Science and Technology Agency [present]

(Sumiden Semiconductor Materials Co.,Ltd., Sumitomo Electric Industries, Ltd.)

ABSTRACT
Compound semiconductor crystals have been indispensable to both optical and
electronic devices in IT (Information Technology) industry. The representatives are GaAs
related compounds including InP at present, and will be wider energy-gap compounds
such as GaN and SiC near future. Melt Growth techniques such as HB, LEC, and VB have
been industrially developed for GaAs related compounds, and both vapor phase and
liquid phase growth are coming to be promising for wider energy-gap compounds. Our
activity and achievement on the technological trends of compound semiconductor

crystal growth will be presented from the industrial view point.

Keywords: Compound semiconductor, Wide energy-gap, GaAs, InP, GaN, SiC, Crystal
growth, HB,
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Current and Future Technologies for Medical Devices Using Shape
Memory Alloys

Kiyoshi Yamauchi' and Masao Suzuki?

'Department of Materials Science, Graduate School of Engineering, Tohoku University

? Clino Corp

ABSTRACT
In this talk, Current and Future Technologies for Medical Devices Using Shape Memory

Alloys will be presented.
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B-4
Performance and application of nanocrystalline and amorphous
metallic laminated films

J.C.Huang (&5 &

B PLIAE MREEE S

ABSTRACT

Recently, the combinations of nanocrystalline thin films and metallic glass thin films
into multilayered laminated composite structures have attracted attention. The
nanocrystalline thin films under examination include the pure Zr, Cu, Mg, Ag, Au, or
binary and ternary alloy systems. The metallic glass thin films include the model ZrCu,
TiZrTaSi, TiZrSi, AgMgAl, AgCuAl, MgZnCa, etc. The interface between the
nanocrystalline metal film and metallic glass thin film could be in sharp or graded nature,
and could be in horizontal or inclined (30, 45 or 60 degree) orientation with respect to
the film and substrate. Such laminated films with sharp/graded or flat/inclined interfaces
are commonly seen in semiconductor, optoelectronic or biomedical multilayered
structures. This talk will present some of the recent efforts and progress made on such
laminated films for MEMS, optical and biomedical applications, including
micro-imprinting for optical micro-lens and surface hologram patterns for anti-forgery,
high light reflection or high light transmission film for optical uses, bio-friendly metallic
coatings for possible bio-implant application, and anti-microbial metallic coating, etc.
MD or FEM simulations are also applied to reveal the interface behavior and mechanical
response. The film composition, relative layer thickness, interface nature, interface
strength, surface roughness, surface hardness, etc, are all of concern. The characteristics
of the resulting laminated films are compared with those of the monolithic

nanocrystalline metal films and monolithic metallic glasses.

Keyword: nanocrystalline metals, metallic glasses, multilayered laminated composites,

interface, thin films.
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EHERSEREEFHRZER
High Performance Ag-Alloy Wires for Electronic Packaging

HERZE

BT A RN BE TS 2

ABSTRCT

Bonding wires of Ag-Au-Pd ternary alloy and Ag-Pd binary alloy designed for the
requirements of high reliability and low electrical resistivity, respectively, have been
developed by Wire Technology Co. in Taiwan. Both types of Ag alloy wires possess a large
amount of annealing twins and exhibit high thermal stability during aging at elevated
temperatures and a small heat affected zone after wire bonding. The mean times to
failure of ternary Ag-Au-Pd wire are near those of traditional Au wire after stressing with
various currents, while those of binary Ag-Pd wire are much higher than those of Au wire.
Furthermore, the durability of both Ag-alloy wires against the current stressing are much
superior to the Pd coated Cu wire. For the wire bonding of IC and LED packages using
Ag-alloy wires with forming gas, the units per hour (UPH) are similar to those using Au
wire and better than those using Pd coated wire. In addition, the Ag-alloy wires show
sufficient intermetallic layers at the initial as-bonded stage but slow growth rates during
further reliability tests. The Au wire bonded packages reveal an overgrowth of
intermetallic compounds in contrast to the diminutive intermetallics growth in Cu-wire
bonded packages. The high performance of both types of annealing twinned Ag-alloy
wires have been verified in DDR II BGA IC packages and 0605 LED packages. For the
application in LED package, they provide an extra benefit of increasing the light output
power (LOP) by about 3.2 %.

Keywords: Ag alloy bonding wire, annealing twins, intermetallic compounds, reliability.
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ABSTRACT

“High-entropy Alloys (HEAs)” has become an emerging field from the efforts of many
researchers since 1995. HEAs are alloys that have at least five major elements and thus
have high mixing entropy at the liquid state or random state. High mixing entropy can
enhance the formation of solution-type phases, and in general leads to simpler
microstructure. Countless combinations of HEA compositions with different processing
could provide a huge range of microstructure, properties and possible applications for
structural, electrical, magnetic, high-temperature, wear-resistant, corrosion-resistant,
and oxidation-resistant components. However, they need to be mined in an effective way.
On the responsibility as the initiator of high-entropy alloys, several routes have been
developed from the beginning with an aim to reveal their feasibility and potentials in
both science and technology. They include corrosion-resistant high-strength HEAs,
elevated-temperature HEAs, gradient-hardenable HEAs, highly workable HEAs,
hardmetals based on HEAs, thermal spray coatings of HEAs, hardfacing HEAs, and
HEA-derived high-entropy nitrides, carbide, and oxide coatings. Besides these
application-oriented development, basic science of HEAs are researched such as
sluggish diffusion, deformation and annealing texture evolution, serration phenomena,
low electrical and thermal conductivity, and high solution hardening mechanism. All
these are attractive and inspiring, which is in fact originated from the merits of
multi-principal-element effect not found in conventional alloys. In addition, side topics
such as new valuable medium-entropy materials are generated and deserved to be
researched. It can be concluded that HEA research could let our understanding and

utilization of Materials World more and more complete.

Keywords: high-entropy alloys, high-entropy materials, high-entropy ceramics, materials

world.
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ABSTRACT

EBMRIERBBMER JEBRMERSERELXREGYBRERBE AR LEHE
BREEANEEXSMENEZRYA - 2012 FHESEMREREEBE 1.6 )8 AREF
11.2% 31 10 FEE CAGR E 7.3%; LUEL O ESRE - 2012 FREEBMHIEOER 6,240
B - WOES 4816 Brx - BRESEEWNER - MEMTENM B EESREREHE
2 ERMREDDRARETREHRBESBEFREEREFNVERRE -

HLUMMBERE  BALBMHERWINEERBRARERE TS 21 2001 F/Y 204%
PEZ 2011 89 11.5% ; MR HE - $#EMMEERCREZR NBEZEBS - BH 2008 F£1#&
MINBERMBLEKER  TZ2RARE R ERERS - AAEIRINA LEERNEE
I - IR ABEA B HEEMNNEERCHARENERRE -

FMAFBHEYBEASBMRERR N BEEARBSZRETNA WEEXZTERFERN
HRERE0N  MEREAESEM RN EXRSELCHESRBEAEL  BEEFRESMESFMETSE
22% ENHFPEAEEBMHERSEILRRE -

s BN - BEL - WEER
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An in-situ Synchrotron X-ray Measurement and Complimentary
Molecular Dynamics Simulation to Investigate the Microyielding of
Core-Shell Crystal Dendrites in a Bulk-metallic-glass Matrix Composite

E-Wen Huang (2 )

Department of Chemical and Materials Engineering and Center for Neutron Beam

Applications, National Central University

ABSTRACT

In-situ synchrotron x-ray experiments revealed the ensemble-average diffraction
evolution of the crystalline dendrites embedded in a bulk metallic glass matrix subjected
to compression-unloading cycles. The concurrent tomography spatially resolves the
real-space local microstructure arrangements. We observe the irreversible
diffraction-pattern evolution in all three different hkl-lattice planes of the crystal
dendrites within a stress level about half of the bulk yield strength. The chemical analysis
coupled with the transmission electron microscopy mapping suggests that the observed
peak splitting is originated from the chemical heterogeneity between the core and the
shell of the dendrites. Owing to the fact of the stress-induced diffraction-profile splitting
in all three hkl-lattice planes, a double-peak deconvolution method is applied to refine
the diffraction data. The fitting results show that the evolutions of the splitting peaks
have two groups of distinct trends. Comparing to the diffraction results, three molecular
dynamics models are developed to compare with the observed microyielding of the
crystal dendrites within the bulk macroscopic yield strength in the Zr-based bulk
metallic-glass matrix composite. The complimentary ensemble-average diffraction
experiments and the simulated results suggest that the interface between the
amorphous matrix and the crystalline dendrites is important to accommodate the

deformation, which is the key for the ductility.

Keywords: bulk-metallic-glass composite; micro yielding; in-situ synchrotron x-ray

diffraction; molecular dynamics simulation
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Thin Film Metallic Glasses: Their Properties for Microelectronic and
Biomedical Applications

Jinn P. Chu (5R18), HEHEFREIMER

By SRR KB RIRBR TR A

ABSTRACT

A new group of thin film metallic glasses (TFMGs) have been reported to exhibit
properties different from conventional crystalline metal films, though their bulk forms
are already well-known for the high strength and toughness, large elastic limits, excellent
corrosion and wear resistances because of the amorphous structure. In recent decades,
bulk metallic glasses (BMGs) have gained a great deal of interest due to the substantial
improvements in specimen sizes. On the other hand, much less attention has been
devoted to the TFMGs, despite the fact that they have many properties and
characteristics which are not readily achievable with other types of metallic or oxide films.
Furthermore, these TFMGs have been progressively used for engineering applications
and thus deserve to be recognized in the field of thin film coatings.

In this talk, I will present some works on the following subjects using TFMGs. These
include (1) the diffusion barrier for tin whisker mitigation in Cu/Sn couples, (2) resistive
switching properties for resistive random access memory (RRAM) application and (3)
coating with property enhancements for biomedical tools. With these three

demonstrations, you will find that the TFMGs are potentially useful in these areas.

Keywords: metallic glass thin film, tin whisker, resistive random access memory (RRAM),

biomedical tools.
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ABSTRACT

Bl K B0 8 Gy i 35 o0 IE 78 Bl — e K B S SBI B Bt Tt " S/EY6FIR 4 (Taiwan Photon
Source, TPS) - #&#¢ 2014 F5ERL - 2015 FHRMARPER - LSl EERE - TPS £— 18
BERREFEZ CRCREERIEHAPERIRIETRRIFANG ZHT T - REDREES BERIL
(Sub-micron X-ray Diffraction Beamline)/3 Esh—{RIERAR - WEBM RN BB 7 EXEH
MEL 7 ERERI - LERILFRM 100 KU N Z2RE X AHARETMEDNT - HEX 2
MRIBEGE _HER—MABNSEEHEFTEB D (2D/3D Laue Diffraction) ~ Z#E X SE& Y658
a2 #r(X-ray Fluorescence) ~ —#f X J6IRUEFER 5 (X-ray Absorption Spectra/Images) -
% 1% 5 = B f 1i7 (Projection X-ray Microscopy) & & I %% H & ¢ & F5 M 17 # B il
(SPM-IV/NSOM/SXSPM) - B8 S B R EFRBRIMR(UHV-SEM)EB 2 xmEBS I EU AR R SE
BEREMES - HEERREIFFOBERM I MEREE BAOEE - TR REHED
1 AEHHRRRRSERFMEMERS ZONMANE - REIFEAARAESE WX TF

BT . SEXTIR - RUUKEST - B5B45T - XMAS
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ABSTRACT

HARFERRERIMNEIFUREAZHEFERSUENTE R EF TR T ERES
RS EEE - BAERREL/NMOTERNIREZE - ARMRBMERHERIEERE
BRABEZEFE EANRIIMNIES ARFESHNNREIER - OF AERETIFIR MR
HRSHAS—EERE - AITEFDUREEEENS UJEERE  BESKBU\XNRERTE
Fitt  ERBBEBDMNEFBER LIEERIEMR - HREEXFREIGR 2014 FEE5AH -
HPRRMREFERIGRKIER 100 AR T ZEBE Xt - BERENRTEAEETRSME
D REBR MU ARBEEFBENIEBRETONENE WO ZRBREBERZH
AR MBREFTHEMPREREBRIER N ZMERE(L  ARBERERKH 2O
% - ZEEREARRAPHREDES X CHURGERRMRHEA ZE— DRI -

BT . XEWURERE  BYRE  BBB - HmE
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3D X-ray Laue Diffraction Microscopy for studies of bulk materials at
the Advanced Photon Source

S. N. Hsiao® (881 5), H. Y. Lee!, and W. Liu?

'National Synchrotron Radiation Research Center

?Advanced Photon Source, Argonne National Laboratory

ABSTRACT

3D Laue microdiffraction is a powerful material-characterization tool for mesocopic
length-scale studies of materials. Taking advantage of the high brightness of the X-ray,
advanced focusing mirrors, a depth profiling technique (differential aperture x-ray
microscopy), and high-speed area detectors, 3D Laue diffraction can be made practically.
Based on polychromatic high penetrating X-ray source with submicron point-to-point
spatial resolution, local crystalline properties including phase, texture (preferred
orientation), and elastic strain can mapped with submicron spatial resolution in 3D. Here,
we describe the evolving ability of 3D Laue diffraction microscopy technique for
applications of bulk materials in fields of energy, engineering, and advanced electronic

device, etc in the beamline 34-ID-E at the Advanced Photon Source.

Keywords: 3D Laue microdiffraction, differential aperture x-ray microscopy
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Synchrotron 3D White X-ray Microdiffraction in Electromigration Research:
Perspective from An APS (Argonne National Lab.) General User

Cheng-En Ho (] B2

TEABEETREMRRESER

ABSTRACT

Differential-aperture X-ray microscopy (DAXM) technique (Larson, B. C., Yang, W.,
Ice, G. E.,, Budai, J. D. & Tischler, J. Z., Nature 415, 887-8390, 2002) developed at the
beamline 34-ID-E (Advanced Photon Source, APS)/Taiwan Photon Source (TPS) utilizes
the polychromatic Laue diffractions to examine the crystal structure of materials with a
submicron spatial resolution (less than 0.3 micron) and a high angular resolution (~0.01°)
in all three dimensions. The DAXM technique is applicable to single crystal,
polycrystalline, composite, and functionally-graded materials...etc. Material
characteristics that can be measured include the local crystalline phase,
texture/orientation, and strains/stresses. In this talk, a DAXM study (APS) on
electromigration behavior of a multiphase alloy will be presented. Two-dimensional,
three-dimensional crystallographic orientations and strain fields in the current-stressed

alloys will be addressed.

Keywords: synchrotron, Laue pattern, DAXM, APS 34ID-E, TPS, electromigration
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ABSTRACT

=R IRETERIR(3DAP) - T RRFIRETENE D ITI0(APT) - 2—BEBRFRE[RE
rEAVAIEM DR - SRR G DM RARGEBN = ERRA RN - EPIEE MR
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ABSTRACT

IR FERAR TPS(Taiwan Photon Source) ZAKIF R B EaIE B RIFAVERE - ILETETE
ENR 2016 FiE - BAINRRATPEER - EPFERAEE 1. WAKNER 2 6RERET 3B
IR ETES - HPERIETEXRTRREERARMICETG - FREZERIR /D LT KB SRR
FEE - DURTEERRIREFERA/N 205 - 18I T /FEERE - BB XN EEEMAETZLER
RITTEEM - 390 - BRIEZ 9N - ILERIEEEEZFFZARMNEIN - MiFHINEFBEME - EFT
HEEN - ZoE A BRI  FREHER - 23 X LEME  In-situ BRIIRIEES -EF -
BIEEERA TREERIM LTS  RETAERRWEES - IbREPOE IR R AR
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ABSTRACT

2 X ARKBEARABHRN X XEREINAS - HRERLSENNEREIM - AT
DRWMIE - F—EBAT KD (nano-analysis) - BIIEZK X HEHHFE(N-XRF) ~ =K X
FIRUSERE (n-XAS) » Z20K X 451 (n-XRD) - &K X J648 &2 (n-crystallography) & #: it - 58
_RRAIZEHE T FBEI X BEMER(TXM)M X SEEHEZ (X-ray microscopy) » ElEZ P& & X F
R X FEOREA BRI - RHEHEIORET AR X SRR - IRA/ X BRI -
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ABSTRACT
D ATRERKELEUTEHEHR  AERRIENE - SR EFEERRXEER
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ABSTRACT

E R & (IR 8 (Solid Oxide Fuel Cell, SOFC) EABXER - M2 Ioit ~ o&AL -
BIRE - BHFHNEDR  BERIBRY - BIRERKARRN - SRARB/BEALERERE
REERRIBRAEIRESRIT ; &£ SOFC MiERRE L - BREIEEAERBIAIMEER -
BB 2BENRAELDEE - BRIERER BEDRE MBS REHE S = HRRIM-AEHRY
B - IE—ARBEFR SOFC i ER(ERE - SOFC EREZERNERENE - FEHEEGIRM
I AENRREE - iR ERRIACE BRI RE i (Gas to Power) - A AINXRFREE
B ARL (Power to Gas)ER BB L - RILERERHERAL - BEREANERER -
BRI AR SOFC iRV EE = - EREMEM ARITHEINER %4 (from Powder to Power) B9
B SR AZ DI ; AMEl A PREESRRVIRINT - SAEETTIRIE - BRZEREAMERR L REEMERN
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ABSTRACT
KW R L PEG (poly(ethylene glycol) & PAN (poly(acrylonitrile)) MW#E &S 2 F
(PAN-bH-PEG- b-PAN) & E 24518 - #2EC DMF (dimethyl formamide) ZE{EHEI K LiCIO, E#EE -
HEBERSH FERBEANBEEESS - EAMMW PAN-O-PEG-H6-PAN EBSEI FEES -
PIREMERERRY ABEERECRDEEBESRT 5O FEBIUEER THBE
ZEARRANBEIEA N KREEE S - BEZE PAN & PEG AMEBIARRE - B FEIESE N AR
HME - 72 PAN ¥ PEG BEEH AR 241 T IRAESME TESBES 1.1x10%S cm™ - PAN
OB ER R R E IR A A E A MM AR S - PEG ¥ DMF B8 ERVERREY - ol Bt B R
IEBEERNER - ol —B BB R ER FEIESE T - PAN & PEG BRI E I BRIR T
BEEEARNMIERER  WBRERENFEER U REENERERE - BRAR X B BAE
K- wiERFEMSE - RNTEERE P(EO-co-PO) (poly(ethylene omde)—co—poly(propylene
oxide)) B AMREEIE (Celgard) &5 - H P(EO-co-PO)HI58 A ion-solvation - L& &SRB AR
B 30°C K-20°C D BIE 2.8x10° & 5.1x10"Scm™ Bt FBERE - ILBEE Li/LiFePO, B3t
f IR drop EEi&#E Li/LiFePO, Bt/ 44% - BBAE L|/L|FePO4 EMIEFRIBE - 7 150 BRM
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ABSTRACT

TEEIKERERIKAVEBEE T - EEEW O ARMB/ VREREHIN - NESLERIE - ZSithE
FAEEIR - AR¥BHEZA Japan Automobile Research Institute, JARI, FC - EV Center BiRE - —#%
FURSIEEIWITRESHAREHEN 3 & BIME CO, WHIW - SHsSIEER (BAEAR
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ABSTRACT

MEFR  BRFRETREME 3C EXRAPINER - BRITHEAZ LA 5 3D
B EREMBEWRSTHERLESEDE - £F 3CEaEFERHEREARBENRKEY] -
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Exploration of TiO, nanorods for photocatalytic applications
K.-S.Chang (SE&8)" *", W.-C Lu', H.-D. Nguyen’, Z.-A. Lin*, C-Y. Wu' and M. Yoshimura'?

'Dept. Materials Science & Engineering, National Cheng Kung University, Tainan, Taiwan.
’Promotion Center for Global Materials Research (PCGMR), National Cheng Kung
University, Tainan, Taiwan.

"kschang@mail.ncku.edu.tw

ABSTRACT

High aspect ratios of semiconductor oxides such as nanorod structures provide
great potentials in the field of photocatalysis, resulting from much higher active surface
area for solar absorption and efficient charge transfer. TiO, nanorods are one of the
promising candidates because of their diverse excellent properties. However, TiO; is a
wide band gap semiconductor, resulting in only absorption of the UV range of solar
spectrum, which greatly affects the efficiency of energy conversion, and accordingly
brings in the issues of high cost. In this talk, the soft solution process will be discussed to
make TiO, nanorods doped with chromium (Cr) and nitrogen (N,) to modulate their
band gaps to extend their applications and enhance their performance of photocatalysis.

Polymerized complex method was employed to make TiO, seed layers first. In the
following hydrothermal approach, different manufacturing parameters, such as the
concentrations of precursors, the dimensions of the seed layers, and annealing time and
temperatures, will be discussed to vary morphology of TiO, nanorods. Aligned single
crystal TiO, nanorods with different aspect ratios have been demonstrated. XRD and
high resolution TEM confirmed active planes of (101) and (111) dominated in TiO,
nanorods. A growth model based on the idea of complex species was proposed. Cr and
N, were codoped into TiO, nanorods to effectively tune their band gaps. XPS was used
to quantitatively determine the actual amount of Cr and N. We found N partially
substituted O and annihilated formation of oxygen vacancies and Cr®*, which explained

efficient photodegradation of methylene blue [MB] by (Cr,N)-TiO, nanorods.

Keywords: (Cr,N)-TiO, nanorods, photocatalysis, soft solution process.
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High-performance flexible metal oxide nanobridge-array
photodetectors

Ruey-Chi Wang (£3%3H)

Department of Chemical and Materials Engineering, National University of Kaohsiung,
Kaohsiung 81148, Taiwan

ABSTRACT

A flexible ZnO-based large-area nanobridge (NB) array photosensor was presented.
The photosensor was fabricated by depositing Al-doped ZnO NBs to bridge adjacent Au
electrodes patterned by standard photolithography procedures on a SiO,-coated flexible
steel substrate. The NBs show a high-aspect-ratio morphology, with an average diameter
and maximum length of around 40 nm and 6.8 um, respectively. The flexible
photosensors have excellent photoresponsivity, sensitivity, and UV/visible rejection rate
of up to 3.8 AW, 1.2x10°% and 41450, respectively, at a low bias of 0.1 to 2 V. The
photoreponsivity is enhanced by the application of a tensile strain on the NBs, which is
ascribed to a decrease in the Schottky barrier height for thermionic emission-diffusion
transportation. The high-performance large-area flexible NB array photosensor
demonstrated here has applications in coupling measurements of light and strain in a

flexible integrated photo-electronic system.

Keywords: photodetector, ZnQ, flexible
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Bio-inspired designs of tough, high-performance ceramic-based
composites

BREF R

Bl1TBEAS
MBRETER

ABSTRACT

Most biological (natural) materials are sophisticated composites whose mechanical
properties are often outstanding, considering the weak constituents from which they are
assembled. These biological composites, which have risen from hundreds of million
years of evolution, are inspiring scientists and engineers in the design of novel materials.
The unique characteristics of biological materials are self assembly, structural hierarchy,
multi-functionality, and self-healing capability, and environmental adaptations. In our
research group, we utilize the Materials Science and Engineering approach to elucidate
the structure-property-function relationship at varying hierarchical length scales.
Selected ceramic-based biological materials with exceptional mechanical properties will
be introduced, including abalone shells, crab exoskeletons, fish scales/teeth, deer antlers,
and alligator osteoderms. Finally, novel methods to synthesize bio-inspired

ceramic-based composites will be discussed.
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Designing morphology and chemical composition of ceramic and
glassy particles by spray pyrolysis

Shao-Ju Shih (KEBI1E)

Department of Materials Science and Engineering National Taiwan University of Science

and Technology

ABSTRACT

In the recent twenty years, ceramic and glassy materials have become increasingly
in demand as supports in the fields of energy and biomedicine. Various processes have
been developed to fabricate ceramic and glassy particles. Spray pyrolysis (SP) has been
employed to fabricate these particles in order to overcome the disadvantages of
common techniques such as the solid state method (low purity and high calcination
temperature) and the sol-gel method (difficulties in mass production). This study
demonstrates a successful synthesis of ceria-based particles and bioactive glass particles
using the SP method to overcome these problems. For the ceramic and glassy particles,
morphologies and chemical compositions have been well-correlated with their
properties and the main SP processing parameters (e.g. precursor behaviors, calcination
temperatures and so on). The morphologies and chemical compositions were
characterized using transmission electron microscopy and X-ray energy-dispersive
spectroscopy, respectively. Finally, the formation mechanisms for ceramic and glassy

particles are proposed.

Keywords : Spray pyrolysis, Ceramic particles, Glassy particles, Morphology, Chemical

distribution
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Photocurrent response of perovskite oxide heterojunctions

Jay Shieh (#=R5%)

Department of Materials Science and Engineering, National Taiwan University

ABSTRACT

The goal of our study is to investigate photocatalytic semiconductor systems which
are layered thin-film composites built from perovskite oxide materials with
characteristics such as small and large band gaps and/or ferroelectricity. In order to
improve the efficiency of photocatalysis, semiconductor heterojunctions within the
developed composites have been designed to possess electronic band offsets
promoting the separation of photoinduced electron and hole (e /h*) pairs. Furthermore,
the remanent polarization of the ferroelectric component within the composites has
been utilized to induce advantageous band-bending effect at the material interface,
lowering the potential barrier for electron transfer. The band offsets and ferroelectric
polarization could be considered as built-in electric fields; how they interact with
photoinduced e/h™ pairs would greatly affect the photocurrent densities of the
composites. In our study, various perovskite oxides — large band gap strontium titanate
(SrTiO3), small band gap silver niobate (AgNbOs) and ferroelectric lead lanthanum
titanate ((PbogsLao14)TiO3) — were combined to form layered thin-film composites. The
composites were adopted as photoanodes in a photoelectrochemical cell and detailed
characterization of their photocurrent response was carried out under different light
irradiation and ferroelectric polarization conditions. Electronic band offsets at the
material interfaces (i.e., heterojunctions) were determined by ultraviolet-visible
spectrophotometry and ultraviolet photoelectron spectroscopy. Electric field poling of

the ferroelectric (PbggsLag14)TiOs layer was achieved by non-contact corona charging.

Keywords: Perovskite oxides; Thin-film composites; Heterojunction; Photoelectrolysis;
ferroelectricity
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BIBERRMRERREEREBRETTH ZEM
Lead-free Nanomaterial on the Application of Nanogenerator and
Self-Powered Device

Jyh Ming Wu (=75HR)

BB EAS MRS T2 8 2 (Fh)
Department of Materials Science and Engineering, National Tsing Hua University

ABSTRACT

A flexible nanogenerator made by a ZnSnO; microbelt can generate an output
voltage and current under apply a compressive or tensile strain to a nanogenerator. High
resolution transmission microscopy image shows the microbelt belongs to a
rhombohedral R3C structure. The piezoelectric properties of ZnSnOs was explained
through a displacement of a Zn atom in the ZnOg octahedral cell, causing a large
spontaneous polarization effect that naturally forms in the crystal structure along the
z-axis. An individual ZnSnOs; microbelt was bonded at its ends on a polystyrene (PS)
substrate as a flexible nanogenerator. The nanogenerator can produce a voltage and
current of 100 mV and 30 nA, respectively. The nanogenerator can be integrated into a
self-powered system to drive a sensor without applying an external bias.

Keywords: Nanogenerator, ZnSnOs, energy harvesting
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A-site and B-site doped BCZY ceramics synthesized by sol-gel
combined with composition-exchange method

Sheng-Wei Lee (ZR512)

Institute of Materials Science and Engineering, National Central University

ABSTRACT

This study reports the synthesis of proton-conducting Ba;.4KyCeZro2Y0203-5 (X =
0.025 ~ 0.075) ceramics by using a combination of citrate-EDTA complexing sol-gel
process and composition-exchange method. Compared to the sintered oxides of similar
composition prepared from conventional sol-gel powders, Ba; xKyCeg¢Zro2Y0203.s oxides
synthesized by sol-gel combined with composition-exchange method are found to
exhibit improved sinterability, higher conductivity, more homogeneous phase, and
excellent chemical stability against CO2. Among all sintered oxides in this study, the
Bap.o25Ko.075Ce06Zr02Y0203-5 pallet fabricated by this new method has the highest
conductivity, 0.0094 S/cm at 800 °C, which is higher than those pressed from
conventional sol-gel powders in the K doping range of 0%-15%. Based on the
experimental results, we discuss the mechanism for improvement in these properties in
terms of calcined particle characteristics. This work demonstrates that
Bai1KiCep6Zro2Y0205-5 oxides synthesized by sol-gel combined with
composition-exchange method would be a promising electrolyte for H+-SOFC
applications. More importantly, this new fabrication approach may be applied to other

similar material systems, such as Sr-doped Ba(Ce,Zr)Os3 ceramics.

Keywords: Proton-conducting electrolyte; Solid oxide fuel cells; Ba;«K«CesZro2Y0203-s;

Chemical stability; Ionic conductivity
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/I - 2013 MR FEENSRRES B

2013 FH R FEBMBRIRS A K

2013 SR B BE AR % B
Sielis

" fir 2 B
ERNEEEE | 2R $310,000
SEhER N ERNARAT $195,000
BT AERHERA $150,000
TR TR R TR $100,000
hRAE $100,000
RERE AR A $100,000
SR I ENRERPL $100,000
A ERHER AT $100,000
EXESESHEP L $80,000
PEWRERRHBERAT $20,000

2013 FMBRIFEEERENRE

CEEEEE: : B
A EEABHRRBIEBA $20,000
EURNABM RN B R R $10,000
HURBASMNNBE T RER $10,000
HuaEABMNNBE EEA $10,000
HuUBSABHERBIEEA $10,000
Eub i ABHHNEREREER $10,000
BUREABHHABETRBZ $10,000
HuPEABHERBET RS $10,000
HuSEREABHERB IR $10,000
EFABHERNERTEESR $10,000
TEABLETRENMNHBEZ $10,000
ETABMAREE 285 $10,000
EAREABLBIREMNIRER $5,000
ERABLIENN RS $5,000
HvBmERAREAMNRAE T RS $5,000
ERBEABHR L RE $1,000

2013 FMB FEMERPS

NEEEEEE £ &
BEBos  EZRNHARATD $100,000
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LEE ~ B & B i b1l BtAS B # &t
1 |[pEnsREaREMm) AT HAEHHMEAB—R 755 18F 2 5 0955-210553 | 2F(4)
2 NEREERAT HTTTHCER — B 295 5% 6F 2 2 03-5728466 2&03)
3 |[ERENBRAT AmEFRE— KR 112 5 7F 02-23952978 | 2RE(2)
4  |BERIEFEARAT a1bm AT I ER 168 5% 4F 02-27922440 | 2FE(2)
5 |BERABRAT b E R 94 5% 3F 2 3 0920-908301 | £&(2)
6 |[BEERNBRAT adbmhEENEE R 7-6 5% 11F 02-23413669 | 2FE(2)
7 |ZERER)AT St EEIEE R 12955 4 F 02-25018985 | £RE(2)
8 |BEBREBKRINARAG HRMITREAHE 8 #d i 3 9% 037-581121 2R&(2)
9 |FEREFEFERAT Frdbh P B EE VB 33 5% 02-22920001 | £2FE(1)
10 |BEHRERNBRAT TR T hRZE A 241-1 5% 0928-368504 | £2F(1)
11 |[BSE=ERAT T R IR BAT 2 385 35-3 5% 03-5680083 2&@1)
12 |ZEERBERAT ERBITEEEIL—f 111 5% 0919-706759 | £RE(1)
13 |@shERRNHBRAT aitmER R & 157 5% 2F 02-27552266 | 2E(1)
14 |BERERHBRAGE MTIHREBEE DT 15 1A4 03-6116678 2R(1)
15 | RENERNBRAT HEHBPEIFERLRE S 9 03-4626569 Edis0y
16 |fEmEERMARAT HRRRIA A EER 1513 2 1 5} 037-688235 2&1)
17 | RIEROHABIRAE MBIt haxi 2298 4F 2 2 03-5526201 2&1)
18 |EhtisZESRRINABIRAT Wi AR TEEB A 11 98 S5F 02-89901779 | £2F(1)
19 |REBRREARAE Frib A& LS —FR 390 5} 02-86751543 | 2[(1)
20 |[HMEHKBEREXEARAT a1bmREKA 13 B 6 5% 4F 02-23568386 | £2F(1)
21 |TAf&=8 AtmRERE—R 2354825 02-25638880 | £E(1)
22 |RZEFERNHBIRAT 2t BFRE AR 550 5% O 18 02-27282767 | 2F(1)
23 | HEMREZERIR) A ATEES AT TR TTdb e O 73 169 5% 03-6675701 ZR1)
24 | EREBKFRARAG MTImEL_E 1% 03-6662000 ZER1)
25 |aEEEERNBRAT M ABRHE & 120 5% 10F-6A2 03-5750099 2R&(1)
26 |FMRMNBIRAT ailtmEEE =R 50 & 13 5 3F 02-27881778 | 2F(1)
27 AEEIARNDBRAT aitmEREE—F 159 5 16F 0937-512641 | 2F(1)
28 |EFRIARAT TIAETR R A B 46 5} 03-6560883 ZR1)
29 |BBRROBRAT 236 50 5% 7FA = 02-25115959 | 2R (1)
30 |[LEEERARAE PhE FR <A AbEE N B 352-2 5% 2F 0937-404530 | 2FE(1)
31 |[EERHXARAT aEmRMAB=R293 %3821 06-2892081 2&1)
32 |IBEEMMAZRPL BEEMEER__ER 569 5% 05-291-8877 | 2F(1)
33 |BiREREROBIRAT BIbmERRE—F 155 5% 6F 02-27467620 | £2FE(1)
34 | BERREROHBRAT SIbThRBEIE 41 5% 6F 02-87681068 | £2F(1)
35 |ZEARAT aIbm AR, 71955 3F 2 5 02-28985579 | £RE(1)
36 |BEEHX(R)AT Hrdb R IERE 738 58 3F 2 8 02-82261488 | 2F(1)
37 |[BEXFKRTHERE MR RE I 26 5} 03-5726100 2&(1)
38 |[RMES(R)AT A SUE—B—BR 9358 3F 2 2 0972-008001 | £2FE(1)
39 |BEmBREMRE(R)AT HAEHHMEAB—R 755 18F 2 5 0955-210553 BE

40 | PRIBE PRI BB TR BEBELEL 90008 Y 8 517 03-4712201 EE
41 |ERERHBRAE AmEFRE— KR 112 5 7F 02-23952978 BE
42 | PEESBERNBRAE SHET/VEE P 1 5% 07-8021111 Ba
43 EEEFIERHABERAT TR DA T LR B80S 16 5% 03-5987008 BS
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B S 2L ABREVNRIBHZ - B8 Morris E. Fine
MBLEE—MANNEEL - 1966 FREESAPLNER
TREHSER T T - 1968 FEZEEHEARIEMIIFIES
BIRHEFAET 1972 EMEB+ENE  RABEPLR
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A - ARETERE L%

AAE T ARIRIKE - 1R 1994 FRUENF R BRI ABREREZEAR - 1995 FHRETFERKXAESBA
2R 1998 F5E CRNERMREBETRBHRIERL) - BEZEBERM - 2000 FEAK - B2NEENEE
BRE - DERZERM - BRBEREMERE - REIBEER - TAHK - B1E 2005 FREERE - R 2013 F8 H 6
SR
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MIRZ8 - HHRENREE  BEWELE  BEAMRBBRAZESR -

(ZAHEE  #EERE]
AHE RS AT R - R - B ER - Tttt 2004 FHRNBEE (MR##EF) BR
MeEEFE ML E DU IS S AR -

1989 FRIBAFEE(F)EFPRIERLT - 1990 FMHEFEFERTERAT  MEHE
BHHR(E)EFER A RxREENEN SREEESY A _KAFHREL

1992 FHEMERASAMMAEEIENERE 2011 FOH 6 HE RV ESREHEZEWS
BRBEEMESE - HPEA 25 IERERIAE RECLBMARHEELER
B2
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P 45—

qﬂ@ﬁﬁﬂ%%@wlfﬁﬁt&ioﬁﬁﬁ (101.01.01-101.12.31)

Fl 101 & & 101 4 /& 101 4 FE A B L& Bl
x| B |H % i R EH HE % B b
1 EEHEWA $  7.855306|% 8,500,000 $644,694
1 EAS Er g A $ 80,000 | $ 100,000 $20,000
2 HEFEEEEA $ 258,500 | $ 360,000 $101,500
1| EASE $ 230,500 | $ 200,000 | § 30,500
2 | kKAEE $ 28,000 | $ 160,000 $132,000
3 FEEEfEREA $ 1,253,300 [ $§ 1,400,000 $146,700
4 BEhE $ 928,000 [ $ 1,500,000 $572,000
5 ERN g B A $ 2,500,000 [$ 2,500,000
6 RS $ 664,528 | § 600,000 | $ 64,528
7 ShCHEE S $ 208,205 [ § 400,000 $191,795
8 TR $ 18,409 | § 10,000 | $ 8,409
9 SEBRITA $ 1,050,000 | $ 1,000,000 | $ 50,000
10 A $ 108,000 | § 100,000 | $ 8,000
11 HERBIIA $ 531,725 | § 200,000 | § 331,725
12 ILERN- £ 82 (LN $ 78,566 | $ 80,000 $1,434
13 RE B A $ 239220 [ § 250,000 $10,780
14 HAUTA $ 99,999 $ 99,999
15 bk e i -$ 163,146 $163,146
2 BB $ 7,136,134 [ $ 8,500,000 $1.363,866
1 ABEH $ 1,502,973 [ $ 1,675,000 $172,027
| |BT#% $ 914,400 | $ 1,000,000 $85,600
2 |(REGFHENER $ 97,521 1% 100,000 $2,479
3 | $ 436,400 | § 450,000 $13,600
4 |tkEE $ 45,000 $45,000
5 |IRERRE $ 52,152 [ § 70,000 $17,848
6 |[1EFE 3 2,500 | $ 10,000 $7,500
2 BB $  3790335]$  4.605,000 $814.665
1 |SCtEAS $ 38333 | § 40,000 $1,667
2 |HERE $ 91,046 | § 150,000 $58,954
3 |%iiB $ 7.826 [ § 15,000 $7,174
4 |FHRE $ 5850 [ § 50,000 $44,150
5 | FEE $ 9482 | § 30,000 $20,518
6 |RENE $ 27336 | § 280.000 $252,664
7 |&#EH $ 497,789 | $ 400,000 | § 97,789
8 | ERGE $ 90,545 | § 100,000 $9,455
9 |HAth¥r T $ 2,000 [ § 10,000 $8,000
10 | Ak sEE $ 20,000 $20,000
e T S 1,143,610 [ § 1,500,000 $356,390
12 [ $ 792,700 | $ 610,000 [ $ 182,700
13 [ame $ 10,000 $ 10,000
TN EEINCET $ 117315 | § 100,000 | $ 17,315
15 |FER-BEERZLEEE |§ 76,785 | § 100,000 $23,215
16 |Fri5Hs $ 50,000 | $ 100,000 $50,000
17 |5 $ 51,291 | $ 100,000 $48,709
18 |{EEN%: $ 558427 | $ 1,000,000 $441,573
19 |ZFt# $ 220,000
3 EEN $ 1,356,428 [ § 1,700,000 $343,572
1 [MCP4ENE $ 1,356,428 [ § 1,500,000 $143,572
2 | ETIRENE $ 200,000 $200,000
4 RN $ 43319 | § 50,000 $6,681
(e $ 3319] 8 10,000 $6,681
2 |EHHAR $ 40,000 | $ 40,000
5 JiEiEER $ 262,017 | § 340,000 $77,983
1B R $ 189,313 [ $ 140,000 | S 49,313
2 |ERSMiRE 3 72,704 | $ 200,000 $127.296
6 HAt B A $ 31,062 | $ 30,000 [ § 1,062
| | hn¥g $ 31,062 | $ 30,000 | § 1,062
7 EEES $ 150,000 | $ 100,000 | § 50,000
3 A HAiERE $ 719,172 | $ S s
EEE %‘?ﬂ’ i et [§E0E) M &%ﬁ
;ﬁ‘f@i &l 2




132

tﬁﬁﬂﬂggglozﬁﬁﬁﬁﬁ (102.01.01-102.12.31)

i 102 % & 101 4 B | 1024EER 10145 A5 HEa 101 5 B
=|HE|H f‘é i HE % A&ﬁ%ﬁz LI Wb HE %
1 R LEWA $ 7,800,000 [ $ 7.855,306 $55.306] $ 8,500,000

1 EHEaBEUHA $ 100,000 |8 80,000 $20,000 $ 100,000
2 HEFGEIA $ 310,000 [ $ 258,500 $51,500 $ 360,000
1 | EAEE $ 260,000 [ $ 230,500 $29,500 $ 200,000
2 | RAER 3 50,000 | $ 28,000 $22,000 $ 160,000
3 EE S MEIEA $ 1,300,000 | $ 1,253,300 $46,700 $ 1,400,000
4 BEhEK $ 1,000,000 | $ 928,000 $72,000 $  1.500,000
5 EREHEr B A $ 2,500,000 [ $ 2,500,000 $ 2,500,000
6 BEEEWA $ 750,000 [$ 664,528 $85.472 $ 600,000
7 et $ 220,000 [$ 208205 $11,795 $ 400,000
3 EREER $ 20,000 | $ 18,409 $1,591 B 10,000
9 SBEIA $ 1,000,000 | $ 1,050,000 $50,000{ $ 1,000,000
10 FSUWA $ 100,000 [ $ 108,000 $8,000/ $ 100,000
11 HERMBIUWA $ 300,000 [$ 531,725 $231,725| § 200,000
12 e e 2 A g 78,566 $78,566] $ 80,000
13 3 B A S 200,000 [ $ 239220 $39,220/ § 250,000
14 HAt A 3 99,999 $99,999
15 A -$ 163,146 $163,146
2 s o S 7,800,000 [ § 7.136,134 $663.866 S 8,500,000
| ABEH $ 1,825,000 | $ 1,502,973 $322,027 $  1.675.000
1 | BT $ 1,100,000 | $ 914,400 $185,600 $ 1,000,000
2 |(RIswEENE $ 120,000 | $ 97,521 $22,479 $ 100,000
3 [1se § 450,000 [ $ 436,400 $13,600 $ 450,000
4 ke s 45,000 $45,000 $ 45,000
5 |REERRE $ 100,000 | $ 52,152 $47,848 $ 70,000
6 |[1EFIE $ 10,000 | $ 2,500 $7.500 $ 10,000
2 EBERA $ 3,685,000 | $ 3,790,335 $105,335/ $ 4,605,000
1 |SCEFdh $ 50,000 | $ 38,333 $11,667 $ 40,000
2 |HEE $ 150,000 | $ 91,046 $58,954 $ 150,000
3 [#RiB $ 15,000 [ § 7,826 $7.174 $ 15,000
4 |FAE $ 50,000 | § 5,850 $44,150 $ 50,000
5 | e $ 20,000 | § 9,482 $10,518 $ 30,000
6 [BENE $ 60,000 | § 27,336 $32,664 $ 280,000
e $ 200,000 | $ 497,789 $297,789] § 400,000
8 | s T $ 100,000 | § 90,545 $9.455 $ 100,000
9 |Hitpm g $ 10,000 | $ 2,000 $8,000 $ 10,000

10 |BASdEES $ 30,000 $30,000 $ 20,000

11 |FETd $ 1,300,000 | $ 1,143,610 $156,390 $ 1,500,000

12 |HEe $ 650,000 [$ 792,700 $142,700[ § 610,000

13 EE $ 10,000 $10,000

14 [EEES A S 2R H $ 150,000 [$ 117315 $32,685 $ 100,000

15 |[ER-ERREUEZES | $ 100,000 | $ 76,785 $23.215 $ 100,000

16 |Frgfi $ 100,000 | $ 50,000 $50.000 $ 100,000

17 |ARAER $ 100,000 | $ 51,291 $48,709 $ 100,000

18 |{REhER $ 600,000 [§ 558427 $41,573 $ 1,000,000

19 |Z=5tk $ 220,000 $220,000

3 ENRIZR $ 1,750,000 [ § 1,356,428 $393,572 $ 1,700,000
1 [MCP4RENTR $ 1,500,000 [ § 1,356,428 $143,572 $ 1,500,000

2 |BTRENE $ 250,000 $250.,000 $ 200,000

4 E3itia $ 50,000 | $ 43,319 $6,681 $ 50,000
| |#EEd $ 10,000 | § 3.319 $6.681 $ 10,000

2 |EEANE $ 40,000 | $ 40,000 $ 40,000

5 ciE T $ 350,000 [ § 262,017 $87,983 $ 340,000
1| B A it $ 200,000 | $ 189,313 $10,687 $ 140,000

2 |EShiE $ 150,000 [ $ 72,704 $77,296 $ 200,000

6 HoAth# $ 40,000 | § 31,062 $8.938 $ 30,000
1 [hopigk $ 40,000 | $ 31,062 $8.938 $ 30,000

7 RIgEE $ 100,000 | $ 150,000 $50,000] $ 100,000
3 AHAE L $ -Is 790 $719,172[ $ Z
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102508H31H
FIE &% AN F & &t FIH & i EF & &t

1EER 268
MENRE $7,157,839 [R#h& $1,150,221
EHE $10,000 FETE $499,657

RITEEL $7,147,839 HUER $10,664

T HERTT TEABRE 53 1T-2Z 7% 1| $3,535,163 TR $544,972

L HSRIT TR S 1T-ERTE $4,060 JE(THEE $94,928

B E11500149759 $2,218,647 Htr &g $2,211,079
FA{£2490-5 $1,112 SHTEFAE $1,697

Z2.776979-7 $100 PIER $2,209,382

E R e R =y $25,343 & {ankE $3,361,300
HERITH T2 1T-27F $163,414

SEHATERK $1,200,000
MENEE $8,201,647

JEiRRR $39,077

FENEH $30,087 3T fead

Wik $459,225 DNTR R ERAN $19,214,563
EGRFRRR $7,720 RAREARAL $10,575,929

HHEE $7,665,538 A HRERAL $126,049
EEHE $7,166,377 | HitAEZE TR ($3,792)

EERE $6,923,751 AiE $7,166,377

axffiae $242,626 TR $1,350,000
Hith&E $50,000

FhikES $50,000
HEWE $22,575,863 | & (% R/l apddl s $22,575,863
wEs i BEIY om
M - Ea
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HEM R R

BT erétiFR
10242201 H01H ~ 102508 H31H
B H £ 5 £ % A = Fin
|[UZ A K] $2.624.421
| EEUTA $52,700
| ERRE EULA $10,000
KAGEUA $10,000
—fEEr Sl A $32,700
ﬂﬂ%u&m $166,835
$166,835
%i‘%u&)\ $2.278.330
$666,800
= $200,000
ZEULA $975,000
B WA $161,500
| HEEGA $275,030
ST A $126,556
FIEUTA $14.279
HEUWA $54,000
BB A $58,277
$2,498.372
$857,404
$608.800
$66,636
$142.928
$35,040
$4.000
$920,536
$22.019
$47.619
$4.583
'$5.850
$3.215
$20,506
$90,080
$2,000
$139,690
$234,000
$27.150
$26,309
$22.515
$275,000
$671,289
MCP4gENE $521,289
ET|EElE $150,000
| RSN $240
| ETE $240
$48,903
$33,775
$15,128
$126,049
2¥R (3B wEE [ it %a@ 1 i%ﬁ
H % 5 DI 2
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(102.08.31)
MERSE| MEME |+ 8 |ME0HE| 8 | & = # FROHE | W 8
| |EREE Eme| 81.0826 | 17 52 |$ 6,923,751.00 [FiASRES1852-138
N $ 6,923,751.00
2 |mvmmmm | m s ss0731| & 1 |s  4347600| @ =
3 BN % 1% | 85.07.31 & 1 $ 8,000.00 | 3 N =
4 T 5| 85.06.17 & 6 s 1440000 WA =
5 {8 B % | 85.06.17 =) 1 $ 6,350.00 | ¥ /% =
6 B E1#% | 86.01.30 & 1 $  120,000.00 | ¥ 4 =
7 B EN % | 86.12.31 =) 1 $  50,400.00 | HA ¥ N =
A B $  242,626.00
& B $ 7,166,377.00
WEE %ﬂ it me: be
e 2
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1169 EAEH EE <11% 1814657 & >
- e P SRERM 2 MER AR A At
2| 71| #FHE REE  |RUTE MEIER <13 % 2 B8 0115 >
o S HEGRE i |MEEREZE RN EERESEHNE
3|72 =M | BRE i <14% 18 05-16 5 >
HLUE
I~ NS . Fe-Ni &£ 2B 2RI B2 MERAS 2 &L
ERE
SREXRBAEAME HE M ELEH BRI
; RIBX |28 SRE ﬁﬂfﬁxxs@ﬂ,mﬁfﬁfi%zﬂm% 7 TE 122 B S ik
m <l6&51H72-828 >
/1 QoL & ) oo
6|75 e e R e el
7176 | =msm FHE PEeE BT EEERME TICN 23T
o BEEA | <18% 1822-30 & >
8|77 | EIRE
HKE BBE |F—F RSB S
T <20&3H123-132 58>
9| 78 | g £ 2 ERE6HEB44 -EXREBEEHERER Y
STHEE RER | BBARERARER RS RNEMRSR
<20%& 2 H5 86-94 5 >
_ o [Ti-6AI-6V-25n &= MB MR ILR 1
10( 79 | =ER T MESEA <21% 15§ 20-20 5 >
mEREE T REAREE
11| 80 | #Em FRE REIK o B BRI
- HFAR EES= [TI3AI-Nb 82 2 HHRB KU NENE
=i 2| &Rl 1
12| 81 | =HRE HEE  |omm <23%1H981-88 & >
25, R 2 BB R i R EEMER T 2R
13| 82 | BEAHE HWE RIEXR <24 % 1 ¥ 53-65 5 »
FANE 7S (Microcrystalline silicon depositted by glow
RS RAE |discharge decomposition of heavily diluted silane
15 < MRUEE RYIE 32 % 3 HE 273-279 B >
e 8090 R EM BB B TS
14| 83 | BEX SV TR RO I HRIRIE 25 %5 18 34-49 B >
i wmie ek A . . . o
BRI SERE | o onen mpmmrss e mIB IS B PHLRE RN
PR{LUED Z2RRE) e
HhH EER T £ "
i <MRIRIE 5% 18 22-33 5 >
X”EEE
e Et REAMTRASARICME BN ZETEE
BRELER o < MHIRIE 26 % 3 7 194-205 H >
15| 84 | St AHIRIE  |FFtEEs ME 2 |Ordering Effects in MOCVD Grown GagslngsP on
ZEX |B#E BEJE |Misoriented (100) GaAs
e < MRUEER R)3E 38 % 1 #8 50-54 B >
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16| 85 | Fud | £hH EE;% Microstructure and properties of Ti-Si-N films
o fil+%= IR |prepared by plasima-enhanced chemical vapor
e deposition
<MEHEE2EYE 445 18 9-16 5>
<um meng |BiOlOgical effects and cytotoxicity of tricalcium
g?ﬁﬁ ?ﬁlﬁflﬂ phosphate and formaldehyde cross-linked gelatin
;éﬂg AT | composite
I BRE T <MHEMEEBRME 455 HH6~14E>
171 86 | R#BL | RRK | mye On the Oriented Nucleation Dependence of
" Recrystallisation Trigger in Mechanically Alloyed
5 ek
RIRE Steels
<MRIRIEB28E 28123 ~135 8>
s | o =SEE Effect of Sulfur Pressure on the Sulfidation
18| 87 | TR | Bai ;ﬁ% Tass " Behavior of Fe-Mo Alloy at 700-900°C
I < MAUEEBEAIE 53 %121 ~131 8 >
Oxidation, Sulfidation and Hot Corrosion of
: wre |INtermetallic Compound Fes;Al at 605°C and
Ej{ 7f7Hﬁ'ﬁ|z’a‘ 8000C
v | = ISHR <MRUEEEYIE 58 & 231 ~242 B >
2 — =R - : - —
13|88 | B—® | =ER =k T The Properties of Silicon Dioxide Grown by
gj iz :ﬁ%ﬂ?i Liquid Phase Deposition (LPD) Method and
ij(;'a 7YX its Application in MIS Solar Cells
<HRIREB30E38 165 ~177E5>
Multi-braking Tribological Behavior of
KRETF FRIZHE [PAN-pitch, PAN-CVI and pitch-resin-CVI
=B FEZS SRZEET |Carbon-carbon Composites
20| 89 | =i 2 8 < MRUEER RIS 64 % 196 ~214 5 >
- AA1050 Eizfr /28R K 2 @A
BRRs BRZE (&5 ABTE
<MKRIE 31 %5 4 8§ 226 ~243 B >
SIS sz Materials Science Communication Asymmetrical
%Eugf% "7 X-ray reflection of SiGeC/Si heterostructures
o <MRUEEEYIE 69 & 274 ~277 B >
. [ b=ES The Wettability Study of Cu/Ag/Sn/Ti Active
211 90 | mRE | RTE ER v Braze Alloys on Alumina Substrate
MRE BEAIE |Cu/Ag/Sn/Ti EHERSERELIREM 2
EEMIR
<MRIFEIE 3] %5 4 81 226 ~243 H >
STy Nanocrystalline Oxide Supercapacitors
) <MRYEEBEYMIE 75 E6 ~11EH>
22| 91| SRIRK ) REE | REE B UAERHREH A S 7 WA A AR BIE
M it

<HRIRNE33E52861~74 B>
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On the deformation texture of square-shaped
gi ﬁﬁ%g’:% = deep-drawing commercially pure Ti sheet
; - - <MEEBRYIBT7#£ 765 ~T72E >
~17 2 nul R 7 O 23f e A LF == TE=! AN\ EE ik NN
2|92 A A R e PRI ENERR S B CRRAE SRR
e INEHEES
= <R3435 481195 ~ 207 B>
R =4 za T a=|Gases adsorption on single-walled carbon
ggﬁ); EEE;:EZ nanotubes measured by piezoelectric quartz
h% AT crystal microbalance
24|93 | BEE | BER | ®E5H | _|<MRHMEEBRIE 81 % 126 ~ 1338 >
B AL e s o Ak
T < MR35 5 4 81199 ~ 206 B>
The structure and high temperature corrosion
Bi#I% HBIRZE|behavior of pack aluminized coatings on
. o g (ME superalloy IN-738LC
25|94 F=R | FRE | yx= < MEULE R YIS 86 % 258 ~ 268 & >
M= S PaEEEh TS ER i SRNER U B E
e <M KRR B36B2MTL ~ 788 >
WV == A 4l
g% %F§¢” ;‘E% A simple preparation procedure for the synthesis
= H;”;f Y? M of sodium hexaniobate nanorods
26|05 | mEm | =ve | #as I::ua;g - | < MEHEERRYIE 92 % 128 ~ 133 E >
IREMEAFLIE-EEW -|EM-ERA(LSBM)
FH4n BN |EBAREHEZ TEMAEE O
<HKRBE 3754 8173~181 5 >
Non-isothermal crystallization kinetic behavior of
=55 M BB |alumina nanoparticle filled poly(ether ether
o AL ketone)
27|96 | REMA | RER | iz < MEULER R 43R 99 % 258 ~ 268 & >
R D= msme s nma e R LRB(OBR 2 S
5 TR <MBBER 38528 61~695 >
TEE =E
BRE REE
BriE  ZIRKA  |Aqueous gold nanosols stabilized by electrostatic
s e BXE |REBE T |protection generated by X-ray irradiation assisted
28| 97 | WXE | RAGE I RE |HK#k <w#E |radical reduction
AT RS | <MEEERYIE 106 & 323~329 B >
M ISHA
G. Margaritondo
BEIE KES
Wojciech Thermodynamic properties and phase equilibria of
29| 98 | ZfhAR | fHEAF1 | E#5f8 |Gierlotka, Sn-Bi-Zn ternary alloys
BRIEXC #mE | <MEMEERYIE 112 %5 94~103 B >
=HIE
sotsEm  |mizmsm maems  (SUperhydrophobicity and superoleophobicity
30| 99 | 27T ;E’; %%k Sl from hierarchical silica sphere stacking layers
i i <HRHCERYE 121 % 14~21 B>

138




X

ZF 58 I
BEIE
eSS

H MR

MR e

I

b

Site-selective deposition of ultra-fine Au
nanoparticles on polyaniline nanofibers for H,0,

g
<MEUER RYIE1227%56392~396E >
Sn-In-Ag phase equilibria and Sn-In—(Ag)/Ag
interfacial reactions
< MEUER RY3E128%357~364H >

Cu doped ZnO nanoparticle sheets
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s S ES 33 = A -
TEMHRNBEEERFEEAMKRFERRBRTER
ER FEBEEFEA) EEE BAEE BRW(FE)
1 57/09 149
2 58/12 18 230 3
3 59/12 20 283 2
4 60/12 21 360 2
5 61/12 24 560 6
6 62/12 25 612 9
7 63/12 30 674 22
8 64/12 33 705 8
9 65/12 31 752 18
10 66/12 34 785 25
11 67/12 36 911 29
12 68/12 44 1003 27
13 69/12 44 1056 28
14 71/03 48 1145 44
15 72/04 54 1221 57
16 73/04 56 1293 88
17 74/04 56 1314 80
18 75/06 62 1371 70
19 76/05 51 1435 138
20 77/04 51 1024 185
21 78/04 53 1112 268
22 79/04 50 1229 326
23 80/04 54 838 337
24 81/04 56 923 346
25 82/04 53 996 496
26 83/04 57 1077 375
27 84/04 58 1140 380
28 85/10 61 1222 382
29 86/11 73 1555 360
30 87/11 71 1637 409
31 88/11 67 1731 468
32 89/11 67 1671 450
33 90/11 72 1268 577
34 91/11 63 1458 709
35 92/11 25 1222 866
36 93/11 22 1088 740
37 94/11 23 1265 974
38 95/11 24 1124 998
39 96/11 25 1108 1013
40 97/11 25 1430 1240
41 98/11 28 1463 1239
42 99/11 31 1679 1184
43 100/9 28 1657 1359
44 101/11 28 1294 1025
45 102/10 21 1511 902
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