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Smart Materials and Surfaces - SMS Korea 2016

Conference Program

08:00-09:30 ‘

09:30-10:15

March 239, 2016

Conference Room 113/114

Session |: Smart Materials and surfaces design, formulation and processing

Session Chairs: Prof. Nicole Demarquette, Ecole de Technologie Superieure Montreal, Canada

Prof. Mohabattul Zaman Bukhari, Malaysia Perlis University, Malaysia

Registration

Development of High-Strength Carbon Nanotube Fibers
A.Jung, H.J.Kim, J.Lee, Y.-O.Im, S.-H. Lee and K.-H.Lee

Coffee Break / Posters Session

Synthesis, Characterization and Application of a New Form of
Three-Dimensional Graphene

Prof Kun-Hong Lee, Pohang

University of Science and
Technology, Rep. of Korea

Vesselin

Dr.
University of Cincinnati, USA

Shanov,

12:30-14:00

S.K.Sharma and R.Jagannathan
Break / Posters Session

10:45-11:15 V. Shanov, L. Zhang, N. Alvarez, M. Zhang,M. Haase, R. Malik and
D. Mast
Fabrication of carbon fiber-oriented AI-C composite and | Dr Toko Tokunaga, Hokkaido
11:15-11:45 investigation of its thermal conductivity University, Japan
' ' T. Tokunaga, K. Takahashi, K. Matsuura, M. Ohno, K. Sasaki and
T. Imanishi
Synthesis of low-temperature radio frequency plasma enhanced | Mrs. Maisara Othman,
11:45-12:00 chemical vapour deposition transfer-free graphene University of Malaya, Malaysia
’ ’ M. Othman, R. Ritikos, N.H.Khanis, N. M. A. Rashid and S. A.
Rahman
Wafer-scale single-crystalline-like polycrystalline graphene with | Mr. Boram Cho, Hanyang
12:00-12:15 | ZnO stitching University, Rep. of Korea
B. Cho and M.M. Sung
A New Series of Porous Lanthanide-2,6-Pyridinedicarboxylate | Mr. Thammanoon
i ) Frameworks: Synthesis, Structures and Photoluminescence | Chuasaard, Chiang Mai
12:15-12:30 . . . .
Properties University, Thailand
T.Chuasaard, P. Rodlamul and A. Rujiwatra
Synthesis of Zinc Oxide Crystal Scaffolds with Strong Near Band | Dr Sudhir Kumar Sharma,
12:30-12:45 | Edge Emissions New York University Abu

Dhabi, UAE

Conference Room 113

Session Chairs: Dr. Vesselin Shanov, University of Cincinnati, USA

14:00-14:30

Signal Amplification in Polymeric Materials Using Self-Propagating
Responses and Continuous Head-To-Tail Depolymerization
Hyungwoo Kim and Scott T. Phillips

Dr Hyungwoo Kim,
Pennsylvania State University,
USA

14:30-15:00

Dielectric properties of novel lead-free Polyvinylidenefluoride-
trifluoroethylene-BiosNaosTiO3z nanocomposite thin films
R.I.  Mahdi, W.C.Gan, N.A.Halim, T.S.Velayutham
W.H.Abd.Majid

and

Prof. Wan Haliza Abd. Majid,
University Malaya, Malaysia

Effect of Sc and Heat treatment on the microstructure and

Dr Lim Ying Pio, Universiti

15:00-15:15 | mechanical properties of A356 Aluminium alloy Tunku Abdul Rahman,
A. Masita, Y. P. Lim and W. H. Yeo Malaysia
Dry ice blasting as a substitution for conventional electroplating Mr. El Mustapha Baira,
pre-treatment processes Institute for Machine Tools and
15:15-15:30 | E. Uhlmann, E. M. Baira and R. Jaczkowski Factory Management,

Technische Universitat, Berlin,
Germany
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Effect of processing parameters on the morphology and wetting of

Mr. Rafael Kurusu, Ecole de

16:00-16:30

16:30-16:45

Coffee Break / Posters Session

The Square-Wave Galvanostatic Pulsed Co-electrodeposition of
Ni-Zn Alloy on Steel Substrate: Effect of Duty Cycles
P. Kamnerdkhag and A.Rodchanarowan

15:30-15:45 | electrospun mats Technologie Supérieure,
R. Kurusu and N. Demarquette Canada
Low-temperature plasma modification of fillers for advanced | Dr Mariusz Sicinski, Lodz
15:45-16:00 | polymer composites University of  Technology,
M. Sicinski Poland

Mr. Parunyoo Kamnerdkhag,
Kasetsart University, Thailand

Conference Room 114

Session Chairs: Dr Toko Tokunaga, Hokkaido University, Japan
Prof Taleb H. Ibrahim, American University of Sharjah, UAE

16:00-16:30

16:30-16:45

N.Jaroonvechatam, and O.

Jongprateep

T.Meesak, S. Sujjavanich

Coffee Break / Posters Session

Subsolidus phase equilibria and electrical properties of pyrochlores
in the Bi203-CuO-Taz0s ternary system

M. P. Chon, K. B. Tan, C. C. Khaw, Z. Zainal, Y. H. Taufig-Yap, S.
K. Chen and P.Y. Tan

Smart Materials Analysis as a Medium of Protection in Aircraft Prof. ~Mohabattul Zaman
14:00-14:30 | Fuselage Bukhari, Malaysia  Perlis
I.R.W Perdana, A.A Al-Hadiand M.Z Bukhari University- Malaysia
Highly Stable Water-Soluble Platinum Nanopatrticles Stabilized by | Dr Edwin Arley Baquero
14:30-14:45 Hydrophilic N-Heterocyclic Carbenes Velasco, INSA Toulouse,
' ’ E. A. Baquero, S. Tricard, Y. Coppel, J. C. Flores, E. de Jesus B. | France
Chaudret
New ColoredZinc  Borophosphate Glasses Mr.  Chayopas Tupberg,
14:45-15:00 | C. Tupberg and C. Randorn Chiang Mai University,
Thailand
Tailored chemically patterned surfaces for the control of the | Mr Imed Eddine Ben Ali,
15:00-15:15 frictional b_ehavior at polymer-polymer interfaces _ Cle}ude-.Bernard Lyon 1
' ' I. Ben Ali, G. Pallares, P. Cassagnau, J. Scheibert and S. Al | University, France
Akhrass
Carbon nanowalls prepared by home-built plasma assisted hot wire | Mrs. Noor Hamizah Khanis,
15:15-15:30 chemical vapor deposition University of Malaya, Malaysia
) ’ N. H. Khanis, R. Ritikos,N. M. A. Rashid, M. Othman, W. S.
Chiuand S. A. Rahman
The Wear Behavior of Al7075-T651 Coated with Micro Arc | Mr. Mehmet Erbil Ozcan, Firat
15:30-15:45 | Oxidation Method University- Turkey
M. E. Ozcan, L. Ozler and E.E.Sukuroglu
Fabrication of self-healing porous concrete to eliminate failure Ms. Napamas
15:45-16:00 caused by alkaline-silica reaction (ASR) Jaroonvechatam, Kasetsart

University- Thailand

Dr. Kar Ban Tan, Putra
University Malaysia- Malaysia
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March 24" 2016

Session Il: Smart Materials for Energy Harvesting and storage / Environment / Electronics

Conference Room 113/114

Session Chairs: Prof. Elias Siores, Bolton University, United Kingdom
Dr. Vesselin Shanov, University of Cincinnati, USA

Smart Functional Materials for energy: from laboratory to

Prof. Elias Siores, Bolton

10:30-11:00

C.J.M. Daumont, Q. Simon, S. Paya, J.L. Longuet, B. Negulescu,
M. Maglione and J. Wolfman

Coffee Break / Posters Session

09:00-9:45 | commercialization University, United Kingdom

E. Siores

Tunability and piezoelectric properties of Bai-xCaxTiiyZryOs based | Dr. Jerome Wolfman, Tours
09:45-10:30 thin film capacitors University- CNRS, France

Mr. Jhin-Lun Kuo, National

Ultra-high mobility graphene through support-layer engineering

12:30-14:00

Lunch Break / Posters Session

Conference Room 113

11:00-11:30 | Ya-Ping Hsieh, Mario Hofmann and Jhin-Lun Kuo Chung  Cheng university,
Taiwan
Strategy towards alignment of conjugated polymer chain for high- | Dr Aung Ko Ko Kyaw, Institute
11:30-11:45 | mobility transistors of Materials Research and
A.K.K Kyaw Engineering, Singapore
Terahertz magneto-absorption and faraday rotation in | Dr. Jean-Marie Poumirol,
11:45-12:00 | electrostatically control graphene and graphene anti-dot University of Geneva,
J. M. Poumirol, P. Q. Liu, J. Faist and A. B. Kuzmenko Switzerland
Enhanced carrier transport in ad-layer-covered graphene Mr. Ting-Wei Chen, National
12:00-12:15 | Ya-Ping Hsieh, Mario Hofmann and Ting-Wei Chen Chung Cheng  University,
Taiwan
Surface Engineering of Pt submonolayer on Au Nanostruc-ture by | Dr Ka-Fu Yung, The Hong
12:15-12:30 ion adsorption-in situ electrochemical reduction for Fuel Cell | Kong Polytechnic University,
' ' Application Hong Kong
K-F. Yung

Session chairs: Dr. Jerome Wolfman, Tours University, CNRS- France
Prof. Elias Siores, Bolton University, United Kingdom
Prof. Nicolas Voelcker, University of South Australia, Australia

Fabrication and Structural Optimization of Porous Single-crystal a- | Mr. Bao Zhi Yu, Northwest
14:00-14:15 | Fe203 Microrices for High-Performance Lithium-ion Battery Anode | University, China

B. Yu and Z. Ren

Nanoelectrode Array Formation by Electrolytic Nanoparticle | Mr. Thomas Bartlett,
14:15- 14:30 | Impacts University Of Oxford, United

T.R.Bartlett, S.V. Sokolov, J.Holter, N. Young and R. G. Compto | Kingdom

ZnFe204 nanoparticles synthesis by laser pyrolysis: interest as | Ms Samantha Bourrioux, CEA
14:30-14:45 | NEW ano'de material for lithium-ion batterigs_ Saclay, France

' ' S.Bourrioux, L.P.Wang, Y.Leconte, M.Srinivasan, Z.J. Xu and

A.Pasturel

Synthesis of Binder free Graphene@MnO2/PANI nanocompsite for | Dr. Muhammad Asif, Dalian
14:45-15:15 | electrode material in high performance supercapacitors University  of  Technology,

M. Asif, T. Vi, L. Pan and M. Rashad China

Scalable production of graphene with adjustable electronic | Ms. Wan-Yu Chiang, National
15:15-15:30 | properties by electrochemical intercalation and exfoliation Chung Cheng  University,

Y. Hsieh, M. Hofmann and W. Chiang Taiwan

Pyroelectric, ferroelectric, piezoelectric and dielectric properties of | Mrs.  Nurain  Ab. Halim,
15.30-15:45 | Na0.5Bi0.5TiO3ceramic processed by sol-gel method University of Malaya, Malaysia

N.A. Halim, T.S. Velayutham, W.H. Abd. Majid

SMS Korea 2016 - Conference Program - Page 3 of 7




15:45-16:00

16:30-16:45

16:00-16:30

ZnO-based UV detector performance improvement
Khakhulin D.A. , Jong-Gul Yoon, Ageev O.A., Zamburg E.G.,
Varzarev Yu.N.

Coffee Break / Posters Session

Quaternized Polyphenylene oxide/TiO2 anionic composite
membranes for application in alkaline polymer electrolyte fuel cells
P.Msomi, P.Nonjola and J.Ramotja

Mr. Daniil Khakhulin,
Southern Federal University,
Russia

Mr. Phumlani Msomi,
University of Johannesburg,
South Africa

Conference Room 114

Session chairs: Dr Hyungwoo Kim, Pennsylvania State University, USA
Oil Removal from Produced Oil Using Graphene Prof Taleb H. Ibrahim,
14:00-14:30 | T.H. Ibrahim' L. AbouChacra, M. Khamis and Y.ElSayed American University of Sharjah,
United Arab Emirates
Humidity Sensing Investigation of Copper-Palladium Nano- | Mr Aashit Kumar Jaiswal,
14:30-14:45 | structures Univeristy of Allahabad, India
A.K.Jaiswal and R.R. Yadav
Smart Heat Absorbers based on Phase Change Materials for | Ms. Haneen  Abdelrazeq,
14:45-15:00 Energy Storage in Bioclimatic Buildings Qatar University, Qatar
' ) H. Abdelrazeq, I. Krupa, M. Al-Maadeed, A.S. Luyt, M. Ouederni
and |. Belharouak
Gas Sorption Kinetics in the Confined Space of Nano-Pores of Dr  Liangjun Li, China
15:00-15:15 | Metal-Organic Frameworks University of Petroleum (East
L. Li and X.Zhao China), China
Effect of pH on Adsorption Capabilities and Magnetic Properties of | Ms. Umaporn Lamdab, Chiang
15:15-15:30 MnFe204 Nanoparticles for Removal of Dye Pollutants Mai University, Thailand
) ) U.Lamdab, K.Wetchakun, S.Phanichphant,
W.Kangwansupamonkon and N. Wetchakun
Fabrication of ZnWO4/Bi2WO6 Composite Films as Efficient | Ms.Sudarat
15.30-15:45 Photocatalyst for Degradation of Dye Pollutants Issarapanacheewin, Chiang
' ' S. Issarapanacheewin, K. Wetchakun, S. Phanichphant, W. | Mai University, Thailand
Kangwansupamonkon and N. Wetchakul
Ultrathin  Mussel-inspired  Solvent Resistant Nanofiltration | Ms. Liliana Perez-Manriquez,
15:45-16:00 Membranes King Abdullah University of
' ’ L. Pérez-Manriquez, A.R Bezhad and K-V. Peinemann Science and Technology, Saudi
Arabia
16:00-16:30 Coffee Break / Posters Session
Increasing the volume fraction of La(Fe,Si)is phase inLa-Fe-Si | Mr Liang Yang, Shanghai Jiao
16:30-16:45 | magnetocaloric alloys by directional solidification Tong University- China
L. Yang,Y.Huang and J.Li
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13:15-13:45

Closing Ceremony

March 25" 2016
Session lll: Smart Materials for Bio-applications
Session chairs: Dr. Joo Eun Chung, Institute of bioengineering and Nanotechnology, Singapore
Prof. Nicolas Voelcker, University of South Australia, Australia
Targeted Drug Delivery to Brain Tumours Using Porous Silicon | Prof. Nicolas Voelcker,
09:00-9:45 | Nanoparticles University of South Australia,
N.H. Voelcker Australia
Organic/Graphene Based Nanomaterials and Nanodevices Prof Kwang S. Kim, Ulsan
09:45-10:30 | K.S. Kim National Institute of Science
and Technology, Rep. of Korea
10:30-11:00 Coffee Break
Green Tea-Sourced Micellar Nanocomplex for Protein Delivery that | Dr. Joo Eun Chung, Institute of
11:00-11:30 Achieves Synergistic Effects bioengineering and
' ' J.E. Chung, S. Tan, S;J. Gao, N. Yongvosoontorn, M.Kurisawa | Nanotechnology, Singapore
and J.Y. Ying
Graphene/Polymer Nanocomposites Modified Substrates for | Dr Nadnudda Rodthongkum,
11:30-11:45 | Sensitive Biomolecular Detection Chulalongkorn University,
N.Rodthongkum, R.W. Vachet and O. Chailapakul Thailand
Effects of Synthesis Techniques and Initial Reagents on Chemical | Mr. Jednupong Palomas,
11:45-12:00 | Compositions and Microstructure of Hydroxyapatite Kasetsart University, Thailand
J. Palomas and O.Jongprateep
Effect of calcium from eggshell addition on bioactivity properties of | Ms. Chayanee Tippayasam,
12:00-12:15 metakaolin/calcium hydroxide blended geopolymer Kasetsart University, Thailand
’ ' C.Tippayasam, K.Amornratthamrong, T.Padthamkul, P.Thavorniti,
P.Chindaprasirt and D.Chaysuwan
Dendrimer mediated bioadhesion of PLGA to soft tissues. Mr. Gao Feng, Nanyang
12:15-12:30 | Gao Feng, Vishal Mogal, Richard O’Rorke, Ivan Djordjevic and | Technological Univerisity,
Terry W. J. Steele Singapore
pEDOT:Vitamin K composites: proton bonding conducting polymer | Mr. David Mayevsky, Monash
12:30-12:45 | +quinoid thin film electrodes University, Australia
D. Mayevsky and B.Winther-Jensen
Non and Woven flax Fiber for use in reinforced poly(butylene | Professor. Suchart
12:45-13:00 Adip_ate-cot_erephalate) biocomposites. _ Siengchin, King Mongkut's
' ' S. Siengchin, P. Boonyasopon and R. Srisuk University of Technology North
Bangkok, Thailand
Stress Analysis of Long fractures on human leg bone combined | Mr  Serkan Erdem, Firat
13:00-13:15 | with internal fxation University, Turkey
S. Erdem, M.Gur and M.O. Kaman
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Posters Session, March 23" and 24, 2016

N. Title Author/Affiliation/Country

Investigation of ionic liquid based-carboxymethyl cellulose biopolymer | Mr  Mohd Saiful Asmal Rani,
1 electrolytes for potential application in electrochemical devices University of Malaya, Malaysia

M.S.A. Rani, A. Ahmad and N.S. Mohamed
2 Highly Efficient Carbon-nanotube/Platinum Based Microrockets Mr. Renfeng Dong, South China

R. Dong and B.Ren University of Technology, China

Rapid Heat Treatment Synthesis of Reduced Graphene Oxide | Mr. An amt Mohamed Noor,
3 Uniformly Decorated with Nickel Oxide Nanoparticles for Antioxidant | University of Malaya, Malaysia

Activities

A.M. Noor and H.N. Ming

Solution-processable Low-bandgap 3-Fluorothieno[3,4-b]thiophene- | Dr. Zugui Shi, Institute of Materials
4 2-carboxylate-based Conjugated Polymers for Electrochromic | Research and Engineering,

Applications Singapore

Zugui Shi, Wei Teng Neo, Ting Ting Lin, Hui Zhoua and Jianwei Xua

Co304/nitrogen-doped graphene/carbon nanotubes: An innovative | Professor. Zhao Yu Ren, Northwest
5 ternary composite with enhanced electrochemical performance University, China

Z.Ren and B. Yu

Synthesis of 57Co diffused Rh composite for application of Méssbauer | Dr. Young Rang Uhm, Korea Atomic
6 source Energy Research Institute (KAERI),

Y.Rang Uhm, S.M. Choi and M.G. Hur Rep. of Korea

Structural Characteristics of Rolled-up Si Micro/nanotubes Prepared | Mr. Tomoki Shimizu, Tokyo Denki
7 by Anodization University, Japan

T.Shimizu, T.Suzuki, M. Niwa and M.Motohashi

Synthesis of Nanoparticulate Ti-doped ZnO by Solution Combustion | Ms  Pathitta Deedit, Kasetsart
8 Technique University, Thailand

O.Jongprateep, P.Deedit and R.Puranasamriddhi

Single Crystalline Hematite (a-Fe203) Nanocubes Prepared by One- | Ms. Nur Maisarah Abdul Rashid,
9 Pot Hydrothermal Approach: The Structural and Optical Properties University of Malaya, Malaysia

N.M.A.Rashid, W.S. Chiu, C.Y. Haw, N.H.Khanis, A.Rohaizad,

P.S.Khiew and S.A. Rahman

Preparation of self-cleaning TiO2/SiO2 double layer thin films by sol- | Dr. Hemraj Yadav, University of
10 | gel method Seoul, Rep. of Korea

H.M. Yadav, B-M. Kim and J-S. Kim

Ni-Ti Shape Memory Alloy Sheet Part Stretch Formed at Room | Prof. Kuang-Jau Fann, National
11 | Temperature Chung Hsing University, Taiwan

K.-J. Fann and J.-Y. Su

Titanate Nanobelts Modified by Metal Intercalation for Photovoltaic | Prof Chien-Tsung Wang National
12 | Applications Yunlin University of Science and

C-T.Wang, Y-C.Han and J-K. Jhang Technology, Taiwan

Graphene-Based Nano Materials Development for Thermal Insulation | Mr Sohrab Alex Mofid, Norwegian
13 | Applications University of Science and Technology

S.A.Mofid, B.P. Jelle and T.Gao (NTNU), Norway
14 Improvement in Ni (II) adsorption capacity by using Fe-nano zeolite Ms Pham-Thi Huong, University of

P-T. Huong, B-K. Lee, J. Kim and C-H. Lee Ulsan, Rep. of Korea

Enhancement of CO:z capture by using synthesized Cu-nano-zeolite | Prof. Byeong- kyu Lee, University of
15 | P-T. Huong, B-K. Lee, C-H. Lee and J. Kim Ulsan, Republic of Korea

Facile Preparation of Hexagonal Tungsten Oxide Nanoflowers: Their | Mr. Chan Yeong Park, Chung-Ang
16 Characterization and Probability of Optical and Electrochemical | University, Rep. of Korea

Detection of H202

C.Y.Park, J.M.Seo, H.lll Jo, J.H. Park, K.M. Ok and T.J. Park
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Novel Donor-Acceptor Conjugated Polymers with Tunable Hues for

Ms. Wei Teng Neo, Institute of

17 | Electrochromic Displays Materials Research and Engineering,

W.T.Neo and J. Xu Singapore

Frequency Study of the Polymer Coated SAW Micro-sensor to the | Dr Seo Byung-il, Agency for Defense
18 | Chemical Agent Simulant Dveloment-Inha Univesity, Rep. of

B.Seo, J.H. Kim and Y-J. Lee Korea
19 Sn02-ZnO-CuO multilayerd sensor structure for H2S detecting Mr. Mohammad Hossein Sarfi, Mofid

M. Sarfi, M.ghadimi ,A. Babaee High School, Tehran, Iran

Proton Beam Writing (PBW) of Polymeric Micro-cantilever based RF- | Dr. Saad Alshehri, University of
20 | MEMS switch Surrey, United Kingdom

S. Al-Shehri, V. Palitsin, R.P. Webb and G.W. Grime

Novel Pyrrolophthalazine dione-Based Conjugated Polymers for | Dr. Qun Ye, Institute of Materials
21 Electrochromic Applications Research and Engineering, Agency

W.T. Neoa, Q.Ye and J.Xu for Science, Technology and Re-

search (A*STAR), Singapore

Synthesis of Ultrahighly Electron-Deficient Pyrrolo[3,4-d]pyridazine- | Dr. Huining Zeng, Institute of

5,7-dione by Inverse Electron Demand Diels—Alder Reaction and Its | Materials Research and Engineering,
22 N . . ;

Application as Electrochromic Materials Agency for Science, Research and

H.Zeng, Q. Ye and J. Xu Engineering (A*STAR), Singapore

TiO2 Nanorod thin films embedded with Gold nanoparticles for | Mr. Dhyey Raval, Pandit Deendayal
23 | enhanced photocatalytic activity Petroleum University, India

D.Raval, I. Mukhopadhyay and A. Ray

Fabrication, Characterization and Gas Sensing of Cobalt Antimony | Mr Ajendra Singh, University of
24 | Oxide Nanospheres Prepared via Sol-Gel Method Lucknow, India

A. Singh and P.Tandon

Fabrication of Heterostructure of 3-D Photonic Crystals of Polystyrene | Dr. Louh Rong-Fuh, Feng Chia
25 | Microspheres by Self-Assembly Routes University, Taiwan

D. Liao, M.Tsai, K. Tsai and R-F.Louh

Influence of eplating formulations on microstructure and corrosion | Ms.  Kanokwan  Saengkiettiyut,
26 resistance of electrodeposited zinc coatings Chulalongkorn University, Bangkok,

K.Saengkiettiyut, P.Rattanawaleedirojn, A.Thueploy, | Thailand

J.Wanichsampan and Y.Boonyongmaneerat

Silver Nanopatrticles Inkjet Printing on Polyurethane Nano-fiber for | Mr. Sang Jin Lee, Kyung Hee
27 | Water Purification Application University, Rep. of Korea

S.J. Lee, M. Heo, N. Su A Park and Il Keun Kwon

Development of CT/NIRF Dual Imaging Probe to Detect Thrombosis | Mr. Seon Ho Lee, Seoul National
28 | S.H. Lee, S-H. Lee, I-C. Sun, J-Y. Kim, D-E. Kim, , K. Kim and C-H. | University, Rep. of Korea

Ahn

Acrylate copolymers containing urushiol as the active com-pound for | Ms. Nasreena Lone, Kyungpook
29 | antibacterial and antifouling application. National University, Rep. of Korea

N. Lone and J.Joo

Core-shell structured upconversion luminescent nanocomposites | Mr. Baek Seung Hoon, Chung-Ang
30 conjugated with graphene oxide quantum dots for photodynamic | University, Rep. of Korea

therapy

S.H.Baek, S.Y. Choi and T.J. Park

Nanographene-Coated Double Nanoemulsion for Image-Monitored | Dr. Yoonjee Park, University of
31 | Controlled Drug Delivery Cincinnati, USA

X.He, V.Shanov and Y.Park

Direct synthesis of vertically standing graphene film on various | Mr Jin-ha Shin, Sungkyunkwan
32 substrates by electron cyclotron resonance plasma University, Korea

Jin-ha Shin, HyunJae Park, Yong-ho Jung, Yong-sup Choi, Young I
Song, Su Jeong Suh
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Session I
Smart Materials and surfaces
design, formulation and processing



Development of High-Strength Carbon Nanotube Fibers

A.Jungh, H. J. Kim?, J. Lee®, Y.-O. Im*, S.-H. Lee*, K.-H. Lee**,
! Samsung Advanced Institute of Technology (SAIT),Samsung Electronics Co. Ltd. Suwon, Korea
“Research Institute of Advanced Energy Technology, Kyungpook National University, Daegu, Korea
¥ Korea Institute of Science and Technology, Carbon Convergence Materials Research Center, Wanju, Korea
*Pohang University of Science and Technology, Department of Chemical Engineering, Pohang, Korea

Abstract:

CNT fibers are composed of axially aligned and highly packed CNTs. The tensile strengths of CNT fibers,
however, have been reported much lower than those of individual CNTs. In our laboratory, two measures were
introduced to increase the tensile strengths of CNT fibers. First, highly compacted CNT fibers were produced.
Secondly, CNTs in a CNT fiber were cross-linked to increase the bonding between CNTs. Mechanical measure-
ments showed that the tensile strengths of CNT fibers were dramatically increased after these measures. In addi-
tion to these, a technique to synthesize high quality CNTs was investigated. It was revealed that sulfur and
hydrogen played key roles on the quality of synthesized CNTs. A model for the interplay between sulfur atoms
and the iron catalyst particles was proposed based on these results, and this model was experimentally con-
firmed by modulating the sulfur injection time into the reactor at different temperatures.

Keywords: carbon nanotube, CNT fiber, elastocapillary effect, covalent bonding, sulfur effect



Synthesis, Characterization and Application of a New Form
of Three-Dimensional Graphene

Vesselin Shanov,*?” L. Zhang,? N. Alvarez,® M. Zhang,? M. Haase,* R. Malik,? D. Mast,’
'Department of Biomedical, Chemical and Environmental Engineering, University of Cincinnati, Cincinnati, OH
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Abstract:

Chemical Vapor Deposition (CVD) of 2-dimensional
(2D) graphene has been extensively studied. Less
attention has been paid on fabrication and characteri-
zation of 3D graphene structures. Here, we report
synthesis of a novel 3D graphene body called gra-
phene pellet (GP) and making use of it by fabricating
graphene paper (Zhang et al.; 2015). Graphene pellet
was synthesized by CVD, using pre-shaped cylinders
of nickel particles with defined grain size. This po-
rous metal body served as a catalyst and produced 3D
graphene when exposed to a gas mixture of methane,
hydrogen and argon at 1000°C. The obtained gra-
phene pellet was processed by acid for removing the
remaining nickel catalyst. This procedure yielded
almost 100% pure 3D graphene structure which was
characterized by Scanning Electron Microscopy
(Figure 1), Inductively Coupled Plasma (ICP) Analy-
sis, Raman spectroscopy and 4 probe electrical meas-
urements. Further, the obtained 3D graphene was
converted into a thin graphene paper by pressing. The
paper exhibits a breaking stress at 22 + 1.4 MPa and
a high electrical conductivity of up to 1136 + 32 S
cm™. The manufactured graphene paper preserves the
3D structure of its building blocks. Paper with thick-
ness of 50 um revealed 60 dB electromagnetic inter-
ference (EMI) shielding effectiveness, which makes it
a promising shielding material. Another application
of the 3D graphene that will be illustrated is fabrica-
tion of electrodes for supercapacitors. Data related to
the performance of such an energy storage devise will
be also presented. Two of the fabricated coin cell
supercapacitors can easily power a light emitting diod
(Figure 2).

Keywords: CVD, 3D graphene, graphene paper,
electrical and mechanical properties of 3D graphene,
EMI shielding application, energy storage applica-
tion, supercapacitor, electrochemical characteristics
of 3D graphene based supercapacitor.

Cincinnati

Figure 2. A two stacked GP/MnQ,/Polypyrrole elec-
trochemical capacitors fabricated based on this work
powering an LED. All the electrochemical tests were
conducted in a coin cell device with GP/MnO, as
positive electrode and GP/Polypyrrole as negative
electrode separated by an electrolyte (1M aqueous
solution of Na,SO,) soaked separator.
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Fabrication of carbon fiber-oriented Al-C composite and investiga-
tion of its thermal conductivity

T. Tokunaga,'” K. Takahashi,? K. Matsuura?, M. Ohno?, K. Sasaki?, T. Imanishi?
! Faculty of Engineering, Hokkaido University, Sapporo, Hokkaido 060-8628, Japan
2 Graduate School of Engineering, Hokkaido University, Sapporo, Hokkaido 060-8628, Japan
% Sumitomo Precision Products Co., Ltd., 1-10, Fuso-cho, Amagasaki, Hyogo 660-0891, Japan

Abstract:

In recent years, heatsink materials having
higher thermal conductivities have been re-
quired, due to the recent rapid improvements
in CPU performance with increasing heat
generation from computer devices. Here,
composite material containing carbon fibers
has been getting much attentions as an alter-
native material to conventional heatsink ma-
terials such as Al, because of its extremely
high thermal conductivity. However, the ex-
tremely high thermal conductivity of carbon
fiber is exhibited only in its longitudinal di-
rection. Thus, it is significant to control the
orientation of the carbon fibers in the compo-
site material. In our preliminary study, it has
been demonstrated that fibers can be oriented
along the metal flow during hot extrusion
processing of a fiber-powder mixture. In the
present study, therefore, the hot extrusion is
applied to fabrication of a carbon fiber ori-
ented Al-C composite, and the effects of the
volume fraction of the carbon fiber on the
thermal conductivity of the composite have
been investigated. The carbon fibers were
mixed with pure Al powder with composi-
tions ranging from 0 to 30 vol%. For the ex-
trusion with 30 vol% of carbon fiber, 10
vol% of Al-12.2 mass%Si alloy powder was
added to give better wettability to the Al/C
interface. The thermal conductivities of the
composite samples were measured with the
laser flash method. It has been found that the
carbon fibers are oriented successfully along
the longitudinal direction of the extruded bar,
and consequently, the thermal conductivity in
the longitudinal direction of the bar increased
with the increase in the volume fraction of the
carbon fiber.

Keywords: Carbon fiber, Thermal conductiv-
ity, Composites, Extrusion, Orientation con-
trol.



Synthesis of low-temperature radio frequency plasma
enhanced chemical vapour deposition transfer-free
graphene

M. Othman”, R. Ritikos, N. H. Khanis, N. M. A. Rashid, S. A. Rahman
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Abstract:

Graphene is an attractive material for use in elec-
tronics, sensing, optoelectronic and many other ap-
plications due to its incredible properties. Syntheses
of low-temperature graphene have been noteworthy
studies among researchers in recent times (Kwak et
al., 2012; Othman et al., 2015; Qi et al., 2012).
Chemical vapour deposition (CVD) from hydrocar-
bon pre-cursors deposited on nickel (Ni) is so far the
most promising technique for low-temperature gra-
phene growth. Another important factor for low
temperature synthesis is the deposition technique. Rf
PECVD is probably the most effective method as rf
PECVD could enhanced graphene growth rate at
relatively lower temperature (Qi et al., 2012). How-
ever, those works required the graphene to be trans-
ferred to other potential substrate for application and
the quality of the graphene is still low. Therefore, it
remains a challenge to develop a technique for high
quality transfer-free graphene at relatively low tem-
perature. In this work, transfer-free graphene were
grown using radio frequency plasma enhanced
chemical vapour deposition technique at temperature
as low as 380°C. The sequence of the growth process
is illustrated in Figure 1. Variation of nickel thick-
ness were sputtered and act as buffer layer to assist
in control the formation of graphene. The role of Ni
thickness were studied in terms of morphology and
crystalline size. These finding represent an impor-
tant step towards the fabrication of good quality
transfer-free graphene films.

Keywords: PECVD graphene, deposition, Nickel
nanoparticles, Raman, XRD.
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Figure 1: Schematic illustration of the formation
process of graphene.
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Wafer-scale single-crystalline-like polycrystalline graphene with ZnO

stitching

Boram Cho, Myung M. Sung
Hanyang University, Department of Chemistry, Seoul, Korea

Abstract: Large-area graphene films produced by
means of chemical vapor deposition (CVD) are
polycrystalline and thus contain numerous grain
boundaries that can greatly degrade their perfor-
mance and produce inhomogeneous properties. A
better grain boundary engineering in CVD gra-
phene is essential to realize the full potential of
graphene in large-scale applications. Here, we re-
port a defect-selective atomic layer deposition
(ALD) for stitching grain boundaries of CVD gra-
phene with ZnO so as to increase the connectivity
between grains (Figure la-e). In the present ALD
process, ZnO with hexagonal wurtzite structure
was selectively grown mainly on the defect-rich
grain boundaries to produce ZnO-stitched CVD
graphene with well-connected grains (Figure 1f).
For the CVD graphene film after ZnO stitching, the
room-temperature mobility is improved to 5 times
at a relatively low carrier density and the sheet re-
sistance is decreased by 4 times, on a par with
those of exfoliated, single-crystal graphene. We
also demonstrate how ZnO-stitched CVD graphene
can be successfully integrated into wafer-scale ar-
rays of top-gated field effect transistors on 4-inch
Si and polymer substrates.

Keywords: atomic layer deposition, zinc oxide,
graphene, 2D nanosheet materials, field-effect tran-
sistors, grain boundaries, defects.
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Figure 1: Images of the CVD graphene films with
ZnO ALD. (a)-(d) SEM images of grain bounda-
ries in CVD graphene be-fore and after ZnO ALD
with 10, 20 and 30 cycles, respectively (scale bars,
200 nm). (e) (Top) AFM image of grain bounda-
ries in CVD graphene after 30 ALD cycles of ZnO
(scale bar, 500 nm). (Bottom) Height profile along
the red line in the AFM image. (f) TEM image of a
grain boundary in CVD graphene after 30 ALD
cycles of ZnO (scale bars, 10 nm) and its corre-
sponding FFT images from selected areas denoted
by i) - iii), respectively..
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A New Series of Porous Lanthanide-2,6-
Pyridinedicarboxylate Frameworks: Synthesis,
Structures and Photoluminescence Properties
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Abstract:

A new series of isostructural lanthanide-based metal organic frameworks, [Lns(pdc);(H,0)1,]-2CI (Ln = Pr (1),
Nd (2), Sm (3), Eu (4), Gd (5); Hopdc = pyridine-2,6-dicarboxylic acid) have been synthesized using microwave
technique. The structures and properties were characterized by single-crystal X-ray diffraction, elemental
analysis, vibrational spectroscopy and thermogravimetric analysis. The compounds (1-5) display 3D frameworks
with 1D channels extending in four different directions along the -3 axes; [1 1 1], [-11 1], [1 -1 1] and [1 1 -1].
Inside these channels, there located the chloride anions which are transfixed by hydrogen bonding interactions
with ligated water molecules. The frameworks can be simplified to two interpenetrating 3D nets; the uninodal 4-
connected 6°Ics net and the uninodal 6-connected {4'2-6°}-pcu alpha-Po primitive cubic net. The
photoluminescence properties of these compounds were investigated, among which intense red-emission is
observed for compound 4.

Keywords: lanthanide, pyridine-2,6-dicarboxylic acid, metal organic frameworks, porous, interprenetrating net,
photoluminescence



Synthesis of Zinc Oxide Crystal Scaffolds with Strong Near Band
Edge Emissions

Sudhir Kumar Sharma and Ramesh Jagannathan *
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Abstract

We report the synthesis of hierarchically porous
ZnO scaffolds that exhibit primarily, strong, Near
Band Edge (NBE) emission (Aexcitation= 337 nm) at
room temperature, without any (broad band)
green luminescence.  These scaffolds were
deposited by a scalable supercritical CO, (sc-
CO,) based nebulization process, under mild
processing conditions (P= 145 bar; T = 110° C).
This process consists of an impinging jet of
aerosol of CO. enriched zinc acetate solution
micro-droplets (~ 3um diameter) onto a heated
silicon substrate at 135 + 5°C, resulting in the
formation of porous scaffolds consisting of 1-5
pm sized pores. Micro-porous Hydrozincite
scaffolds are also produced along with ZnO
(hexagonal wurtzite type zincite). Band edge
absorption (362 nm) and band gap values (3.27
eV)  further confirmed ZnO  optical
characteristics. Post deposition hot water
treatment of these scaffolds resulted in re-
crystallization of nano sized, flake-like and rod-
like morphologies. This treatment doubled the
NBE intensity but also resulted in the appearance
of a weak, green photoluminescence (PL). Our
experimental data indicated that NBE and green
emissions might be due to the roles of shallow
acceptors, crystal defects and sublevel
transitions, respectively, in the ZnO crystals.
With the strong blue emission properties, these
films have potential applications in the
development of optoelectronic devices such as
light-emitting diodes (LEDSs), low threshold UV/
sharp blue lasers and nano-lasing devices.

Keywords:  Semiconductors, 2ZnO, X-ray
diffraction, Blue emission, Optical properties,
Photoluminescence.
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Signal Amplification in Polymeric Materials Using Self-Propagating
Responses and Continuous Head-To-Tail Depolymerization

Hyungwoo Kim, Scott T. Phillips*
Department of Chemistry, Pennsylvania State University, University Park, Pennsylvania 16802, United States

Abstract:

Signal amplification is an efficient method for de-
tecting trace levels of an analyte. Herein, we present
our progress on including signal amplification in pol-
ymeric materials using self-propagating reactions or
controlled depolymerization (Figure 1). Signal ampli-
fication enables materials to detect specific signals
sensitively while also providing rapid, macroscopic
changes in the properties of the material. For the self-
propagating response (Figure 1a), we designed stimu-
li-responsive polymers that contain chemical report-
ers appended on each repeating unit. Once a local,
fleeting signal is applied, the reporters are released,
ultimately inducing a global change over the entire
material via a self-propagating reaction. With this
domino-like reaction, a polymeric film changed from
hydrophobic to hydrophilic (Kim et al., 2015, Chem.
Sci.), while another film transformed from non-
fluorescent to fluorescent (Mohapatra et al., 2015).
Our second strategy uses self-immolative polymers
(Phillips et al., 2014), specifically poly(benzyl ether)s
that show continuous head-to-tail depolymerization
through sequential quinone methide eliminations,
once triggered by external stimuli (Figure 1b). Func-
tionalization of this polymer provides recyclable ma-
terials and rapid solid-state depolymerization (Baker
et al., 2015; Yeung et al., 2015). Alternatively, con-
jugating a polymerizable group on each repeating
unit created a macro-cross-linker that provides a
cross-linked adhesive that switches off its adhesive
property de-cross-linking in response to a specific
signal (Kim et al., 2015, Angew. Chem., Int. Ed.).

Keywords: stimuli-responsive materials, polymers,
signal amplification, self-propagation, depolymeriza-
tion, adhesive, recycling.
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Figure 1: Signal amplification in polymeric materials
using self-propagating reactions (a) or depolymerization
(b). (a) A specific signal reacts with one repeating unit
and liberates the appended signal that then induces self-
propagation by generating more copies of signal. (b)
Depolymerizable polymer that unravels all repeating
units in the polymer backbone in response to a specific
signal.
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Dielectric properties of novel lead-free
Polyvinylidenefluoride-trifluoroethylene-Bio.sNaosTiO3
nanocomposite thin films
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Abstract:

Novel ferroelectric (0-3) nanocomposite films
with bismuth sodium titanate, Bi0.5Na0.5TiO3
(BNT) particles as fillers and
polyvinylidenefluoride-trifluoroethylene
P(VDF-TrFE) copolymer as the matrix were
prepared. Sol-gel method was used to
synthesize the BNT nanopowder and spin
coating was used to fabricate the
nanocomposite films. The volume fraction of
the BNT (@) was in the range 0.1 - 0.3. The
structural, dielectric, properties of the samples
have been extensively investigated.
Theoretical models, including Maxwell,
Furukawa, Clausius-Mossotti, and effective
medium theory (EMT) were employed to
describe the effective dielectric permittivity of
the composites. The permittivity for pure
P(VDF-TrFE)  and  P(VDF-TrFE)-BNT
composite thin films with various BNT
volume fractions, which have been annealed at
100 °C. The applied frequency ranged from 40
Hz to 1 MHz. The effective dielectric
permittivity of the P(VDF-TrFE)-BNT
composite increases as expected with the
increase in the BNT volume fraction. The
increase of > and [1” for the P(VDF-TrFE)-
BNT composite thin film with the increase in
the BNT volume fraction in the low-frequency
range is due to the increment of conductivity
of the BNT ceramic. The contribution of the
ceramic filler, BNT in the composite thin film
will result in the rapid increase of [1” at low
frequency due to high conductivity of BNT.
The interfacial polarization as a result of the
heterogeneous structure (ceramic filler and
polymer matrix) is produced by traveling
charge carriers. The charges trapped at the
interfaces cause large scale field distortions in
contrast to other types of polarization (atomic
and dipolar), which are produced by the
displacement, or orientation of bound charge
carriers. The 0-3 composite samples in this
work can be modeled by a two phase

dispersion system consisting of a polymer
matrix (phase 1: P(VDF-TrFE)) and ceramic
fillers (phase 2: BNT). The effective dielectric
permittivity of a composite film is strongly
influenced by the size, shape and volume
fraction of the fillers. Thus, a few models have
been used to understand the effective dielectric
response of the composite films. It is found
that EMT and Clausius-Mossotti have very
good agreement with experimental result.

Keywords: Bismuth  sodium titanate,
BiosNaosTiOs (BNT), Polyvinylidenefluoride-
trifluoroethylene P(VDF-TrFE) copolymer,
dielectric relaxation, The effective dielectric
permittivity, Composite thin film.



Effect of Sc and Heat treatment on the microstructure and
mechanical properties of A356 Aluminium alloy

A. Masita', Y. P. Lim*", W. H. Yeo®
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Universiti Tunku Abdul Rahman, 53300 Kuala Lumpur, Malaysia
*limyingpio@gmail.com

The effects of heat treated A356 aluminium alloy with Scandium addition (0.0wt%, 0.2wt%, 0.4wt% and
0.6wt%) have been investigated in present work.The specimens were prepared by gravity die casting process
and machined according to ASTM B557-06 standard. The effect of heat treated A356 on
microstructure,microhardness and tensile strength were examined by Scanning Electron Microscopy (SEM),
Vicker’s Hardness Tester and Instron Static Machine respectively. It was found that the silicon eutectic structure
of A356 aluminium alloy had changed from coarse and elongated shape to finer and equiaxed structure and the
average grain size was reduced by the addition of scandium. The addition of scandium from 0.00wt% to 0.4wt%
does show the decreasing in average grain size. While increasing the scandium from 0.4wt% to 0.6wt% does not
continue to show significant reduction in grain size and the grain size difference is only about 0.1pum. It has
been stated that the Al;Sc phase forms as a product of a eutectic reaction during the solidification of Sc-
containing Al melts and determine the eutectic phase morphology. T6 heat treatment plays an important role in
the fragmentation and spheroidization of eutectic silicon, especially in the well modified alloy. The tensile
properties were improved by the addition of scandium followed by the T6 heat treatment. A great combination
of ultimate tensile strength (161.57MPa) and microhardness (118.10 HV) was obtained when the Sc addition
was at 0.6wt% and heat treated.

Keywords: Aluminium alloy, A356, scandium, mechanical properties, microstructure, SEM, grain size.
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Dry ice blasting as a substitution for conventional electroplating
pre-treatment processes

E. Uhlmann,' E. M. Baira,' R. Jaczkowski
!nstitute for Machine Tools and Factory Management, Technische Universitat Berlin, Berlin, Germany

Abstract:

For high quality electroplated products, surfaces must be thoroughly pre-treated. For this purpose electroplating
currently needs a variety of chemical baths. The used chemicals are injurious to health and harmful to the envi-
ronment. In addition, the conventional pre-treatment has a long process time which results in high costs. Dry ice
blasting alone or in combination with other processes has the potential to completely substitute these convention-
al pre-treatment processes.

Three process sequences as pre-treatment methods prior to electroplating were investigated on the aluminium
alloys AlSi12 and AIMg3. The used processes are dry ice blasting, tempering during dry ice blasting and glass-
bead blasting followed by dry ice blasting. The influenc of the parameters on the surface roughness, surface to-
pography and surface tension of the workpieces was examined. A model to describe the correlation between the
dry ice blasting parameters and surface parameters was developed. Finally, an adhesion test of electroplated test
specimen was conducted in order to determine the suitability of these alternative pre-treatment processes.

Keywords: Coating; Electroplating; Surface analysis; Dry ice blasting
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Effect of processing parameters on the morphology and
wetting of electrospun mats

] R. Kurusu!, N. Demarquette!”
Ecole de Technologie Supérieure, Department of Mechanical Engineering, Montreal, Québec, Canada

Abstract:

Nano and microfibers produced by electrospin-
ning form a nonwoven mat that can be used as a
membrane for filtration, scaffold for tissue engi-
neering, etc. Due to the large surface area and
pore interconnectivity, controlling the surface
properties of these mats is crucial to determine
the performance. In many of the possible appli-
cations, for example, the membrane must re-
spond to the interactions with an aqueous fluid.
Hydrophobic mats can be used as a self-cleaning
surface, while hydrophilic mats are usually pre-
ferred for biomedical and environmental appli-
cations. The latter is the focus of this work, in
which polymer blending with amphiphilic PEO-
PPO-PEO molecules was used as a one-step
process for the hydrophilization of hydrophobic
mats. The idea was to understand the influence
of the processing parameters on the PEO-PPO-
PEO segregation to the fibers surface. The PPO
block, with smaller surface energy will tend to
segregate to the surface and drag the PEO block.
Once in contact with an agueous medium, the
PEO chain-ends will extend and hydrophilize
the surface. Voltage, distance to collector and
flow rate was varied to alter the mat porosity,
while the relative humidity will affect fiber po-
rosity. The influence of surface morphology and
chemical composition on the wetting behavior
of the mats was analysed (Figure 1). Different
imaging techniques were used to characterize
the morphology of the mats and individual fi-
bers surface, while X-ray photoelectron spec-
troscopy was used to access the chemical com-
position at the very top.

Keywords: electrospinning, polymer pro-
cessing, wetting, membranes, polymer blend.
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Low-temperature plasma modification of fillers for advanced poly-
mer composites
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Abstract:

In polymer industry there still is a room for new
fillers, which can improve composites performance
or introduce a new function to the material. Mod-
ern fillers like carbon nanotubes or graphene nano-
platelets, are more and more often applied in ad-
vanced polymer composites technology. Very often
it is hard to obtain a well dispersed system for such
fillers — it’s particles are not wet properly by the
polymer during mixing. As a consequence, the total
effect of mechanical properties improvement of a
composite is lower than expected.

In this work multi-walled carbon nanotubes
(MWCNT), graphene nanoplatelets (GnP) and car-
bon fibers surface was modified with low-
temperature plasma. Attempts were made to graft
some functional groups on plasma-activated mate-
rial to make filler’s surface chemically active dur-
ing processing. The analysis of surface free energy
of virgin and modified fillers was carried out. Ul-
timately rubber composites were produced, and
their mechanical properties were studied.

Keywords: plasma, fillers, surface modification,
carbon nanotubes, graphene nanoplatellets, po-
lymer composites, elastomer composites
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Figure 1: Schematic representation of a rotating
plasma reactor and a reactor at work. References:
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Abstract:

In this study, the effect of various duty cycles
(33%, 50% and 66%) under square-wave gal-
vanostatic pulsed is used to electrodeposit the
nickel-zinc (Ni-Zn) alloy from sulfate bath. The
XRD results showed that the dominant phases of
Ni-Zn electrodeposit are the mixtures of NisZna1,
NisZnz; and NiZn phases. In addition, the Ni
content of the Ni-Zn electrodeposits using EDX
varied from 9.40 to 12.58 wt%. According to the
SEM images, the best of surface morphology of
electrodeposit was the sample obtained by duty
cycle 33%. The EIS and Tafel extrapolation were
also used to study the performance of the Ni-Zn

electrodeposits with respect to corrosion
resistance.
Keywords: Electrodeposition, Zn-Ni Alloy,

Pulse Current, Duty Cycle, Corrosion resistance
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Smart Materials Analysis as a Medium of Protection in Aircraft
Fuselage
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Abstract:
When travel makes one modest, people prefer air
travel instead of land travel. Under this

circumstance, during flight, aircrews and flight
passengers are prone to electromagnetic (EM)
radiation exposure overtime. Indeed, both
aircrews and passengers are having higher risk,
and it is unavoidable to induce very close
relationship between layers of atmosphere with
the EM radiation. In line with this, passing
through layers of atmosphere leads to more risk
of EM radiation exposure compared to human
beings who live on Earth’s surface. Various
researches conducted; show that EM radiation
has a major effect to human body. Human body
tolerance to electromagnetic field is about 30-300
MHz in frequencies. When the frequency exceeds
the limit, it may generate increasing of internal
heat of human body and hence it triggers the
mechanisms of heat regulation in the human
body, especially in blood system. Since blood is
moving holistically inside the body, it may cause
a fatal hazardous on human’s vital organ. NASA
has claimed that hydrogen is a very effective
material to absorb photon and energetic particles
occur due to the photon energy interaction with
matter. However, the impossibility to produce a
structure form fully water, the material which has
hydrogen rich became an alternative to be
developed on. Besides, low Z materials or low
atomic number of materials also may be used as
alternative due to its capability to absorb
radiation and tend to avoid a decay reaction that
will give rise of scattered energetic particles. This
paper offers reviews of EM radiation effect to
human body in altitude of commercial jet and sort
of materials that may provide a convince
protection for fuselage structure of aircraft.
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Figure 1: The UV Radiation Exposure to Human
Tissue
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Highly Stable Water-Soluble Platinum Nanoparticles
Stabilized by Hydrophilic N-Heterocyclic Carbenes
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Abstract:

The synthesis of metal nanoparticles under controlled
conditions in water remains a challenge in nanochem-
istry. Three different approaches are disclosed here
for platinum, which involve the thermal decomposi-
tion under controlled conditions and the treatment
with CO of aqueous solutions of preformed sulfonat-
ed (NHC)Pt(n) complexes (NHC = N-heterocyclic
carbene), as well as the treatment (NHC)Pt(0) com-
plexes with Hy. (Figure 1).
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Figure 1: Synthesis of water-soluble platinum nano-
particles here presented.

The resulting nanoparticles were found to be water-
soluble, and highly stable in this solvent under air for
indefinite time period. The particles were character-
ized by TEM and spectroscopic techniques. The co-
ordination of NHC ligands through the carbenic car-
bon was corroborated by solid-state NMR studies,
where an unambiguous evidence of such a bonding
was obtained by the determination of the 3C-1%Pt
coupling constant (940 Hz) for particles containing a
13C labeled-NHC ligand. The coordination of CO to
(NHC)Pt(u) precursors, prior to the formation of the
nanoparticles, studied by NMR spectroscopy will be
presented. A second coordination sphere containing
bis(NHC)Pt(11) complexes found for a particular type
of NHC ligand, will be also discussed.

Although the comparison of the procedure using CO
with that one through thermal decomposition of di-
methyl precursors, showed only significant differ-
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ences in the reaction time (faster for the latter), the
synthesis of PtNPs by using the hydrogenation meth-
od was found to progress even much slower than the
decomposition under CO and produced bigger NPs.
In addition, the study highlighted the importance of
ligand design for the NPs stabilization. (Baquero et
al.; 2014, 2015).

Keywords: N-heterocyclic carbenes, nanoparticles,
platinum, solis-state NMR spectroscopy, surface
charcterization.
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New Colored Zinc Borophosphate Glasses
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Abstract:

Generally, phosphate glasses are hygroscopic
and water dissolution affecting to a restriction
on utilization of phosphate glasses in a wide
range of applications. In this research, the new
colored zinc borophosphate glasses with the
improvement of chemical properties, physical
properties and optical properties of phosphate
glasses were synthesized by conventional melt
guenching method. The glasses were colored by
metal oxides dopants e.g. CuO, TiO2, Mn203
and Cr203. These colored zinc borophosphate
glasses were characterized by X-ray diffraction
(XRD) for crystal structure study, Scanning
electron microscopy (SEM) for surface mor-
phology observation, UV-Visible spectroscopy
for light absorption and Raman spectroscopy for
determination of glass structure. The results
demonstrated that these glasses have a higher
tolerance of water dissolution when increases of
ZnO concentration. Enhancement of thermal
expansion coefficient was obtained with in-
crease of B203 concentration. Metal oxide do-
pants create a wide variety of colored zinc
borophosphate glasses e.g. yellow, dark green,
purple and blue. Moreover, the colored zinc
borophosphate glasses enhanced the water dis-
solution simontaneously, which can be con-
firmed by the stretching vibration of Raman
spectroscopy. This study will contribute to a
development of colored zinc borophosphate
glasses in several optical applications.

Keywords: borophosphate glasses, colored
glasses, amorphous materials, zinc oxide.

Figure: The synthesized colored zinc boro-
phosphate glasses e.g. colorless, yellow, dark
green, purple and blue
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Abstract:

There are many common situations where contact
interfaces involving elastomers are used for adhesion
and/or friction functions: for example, tire/road con-
tact in the automotive or plunger/syringe contact in
the medical industries. For decades, a growing inter-
est has been developed in controlling friction through
surface modification [1], with the main effort being
on topographical features [2]. In our work we are
developing a general methodology (Figure 1A) to
design well-defined surfaces combining micro-
contact printing (UCP), self-assembled monolayers
(SAMs) and polymer grafting techniques not only to
control the geometrical and mechanical properties of
surface, but also to precisely tune the surface energy
using a broad range of functionalities (Figures 1A-B).
The frictional behavior on patterned surfaces was
investigated:

a- at micro and nano scales by following the
dewetting of an ultrathin polymer film (sliding of a
polystyrene thin film onto the modified substrate).
Figure 1(C) shows an example of the dewetting of a
polystyrene thin film on homogenous and hetero-
chemically patterned surfaces.

b- at macro scales by following the evolution of the
frictional coefficient at the contact between a rubber
sphere and textured substrates.

Consequently, we show that the printed hetero-
chemical patterns play a key role in the rupture prop-
erties of contact interfaces.

Keywords: Ultrathin polymer film, wetting and
dewetting, microcontact printing, atomic force mi-
croscopie, frictional behavior, micropatterning, con-
tact interfaces, tribology.
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Figure 1: (A) Schematic representation for designing
tailored chemical patterned surfaces combining pCP
and SAMs processes. @ and A are functionalized
triethoxy- or trichloro-silane. (B) The evolution of
water contact angle with the percentage of grafted
methyl groups. (C) The dewetting velocity on homog-
enous and hetero-chemically patterned surfaces.
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Carbon nanowalls prepared by home-built plasma assisted
hot wire chemical vapor deposition
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Abstract:

Synthesis of carbon nanomaterials including carbon
nanotubes, carbon nanotips, carbon nanowalls and
graphene have attracted numerous attention due to its
outstanding mechanical, electronic and optical prop-
erties (Liu et. al.). Among them, carbon nanowalls
which are composed of layer of stacking graphene
sheets standing vertically on substrate have character-
istics such as high aspect ratio, large surface area and
mechanical strength for application in photocatalysis,
solar cell, sensor and field emission electron sources
(Wang et. al., Mori et. al.) Various deposition proce-
dures have been explored to fabricate carbon nan-
owalls such as hot wire chemical vapor deposition,
radical injection plasma enhanced chemical vapor
deposition and microwave plasma enhanced chemical
vapor deposition (Cho et. al., Wang et. al.). In this
study, carbon nanowalls were fabricated by a home-
built plasma assisted hot wire chemical vapor deposi-
tion. Methane and hydrogen were used as precursor
in samples preparation. The samples were deposited
on SiO, substrate. The effect of deposition time of
carbon nanowalls was studied. Morphology of the
sample was characterized by field emission scanning
electron microscopy. The results showed high density
vertically aligned carbon nanowalls uniformly grown
as illustrated in Figure 1. Structural properties stud-
ied from Raman spectroscopy indicated that the car-
bon nanowalls contained highly ordered structures
with graphene domains.

Keywords: carbon nanowalls, plasma, hot wire
chemical vapor depositon

19

Figure 1: FESEM image of carbon nanowalls pre-
pared by a home-bulit plasma assisted hot wire chem-
ical vapour deposition.
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Abstract:

The principle of coating with MAO method is
mainly based on the coating of the substrate ma-
terial with an abrasion and corrosion resistant,
hard layer by immersing into the electrolytic lig-
uid by means of the plasma discharges obtained
by the influence of electrochemical reactions [1].
In the MAO method, the composition of the ox-
ide layer can be modified by adding different
chemicals into the electrolyte solution [2]. In this
study, AlI7075-T651 substrate material was coat-
ed by the micro arc oxidation (MAQO) method in
two different solutions and the effects of chang-
ing experimental parameters and Ti addition on
the abrasion resistance were investigated. The
first solution includes potassium hydroxide, so-
dium aluminate and sodium phosphate. The sec-
ond solution differs from the first one only with
the addition of the nano titanium particles. With
these solutions, two different coatings were per-
formed. After the coating process with the cer-
tain frequencies, the voltages and the coating
times, the wear tests of coated samples were ef-
fectuated on the block-on-disc abrasion test unit.
The weights of the samples were recorded after
every 500, 1000 and 1500 m wear distances with
10° g sensitive scales. Additionally SEM, EDX
and XRD analysis of the coated materials with
and without the titanium added solution were
carried out seperately. As a result, it was ob-
served that, the amount of wear decreased with
the increasing voltage, frequency and processing
time, and the wear was found to be less in the Ti-
added coatings. However, the coating thickness
increased with the increasing voltage, frequency
and processing time. According to the analysis
of XRD, it was confirmed that Al,Oz phase oc-
curred on the samples coated without Ti solu-
tion. And it was observed that TiO phase were
found in the microstructure of the samples coat-
ed with Ti-added solution.

Keywords: mao, micro-arc oxidation, coating,
aluminium, titanium, wear, AA7075.
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Figure 1: Figure illustrating the wearing of the
samples coated with micro-arc oxidation method
by using different parameters. The wear tests of
coated samples were effectuated on the block-on-
disc abrasion test unit.
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Fabrication of self-healing porous concrete to eliminate failure
caused by alkaline-silica reaction (ASR)
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Abstract:

Alkaline-silica reaction (ASR) is one of the cru-
cial factors contributing to internal failure of
concrete. ASR generally involves formation of
swelling calcium solicate hydrate gel that exerts
an expansive pressure, leading to serious crack-
ing in concrete. This research, hence, aims at
inventing smart concrete that is susceptible to
cracks originated from ASR. In this study, self-
healing porous concrete was successfully fabri-
cated. Aluminum powder, acting as an air en-
trainment agent, with the concentrations ranging
from 0.05, 0.1, 0.15, 0.2 wt% was added to mix-
ture of borosilicate glass, sand, aggregates, and
cement prior to casting. Physical and micro-
structural investigation of the cast concrete re-
vealed that a larger quantity of aluminum addi-
tion resulted in a higher porosity. Formation of
the pores accommodated calcium solicate
hydrate gel and reduced the expansive pressure,
which consequently led to elimination of cracks.
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tems in the complex family of bismuth-based pyroch-
Iores, €.0. BizOs-ZﬂO-szOs (BZN) and BizOg-Zno-
Ta,0s (BZT) have captured much research impetus Figure. 1 illustrating the layout of the compatibility
due to their excellent composition-dependent die- triangles covering various two-phase, three-phase
lectric properties.’? and a single phase solid solution area in the BCT
phase diagram. Different phase assemblages in the
isothermal regions (I-1V) are determined as to con-
trol the weight loss problem of the Cu- and Bi-rich
compositions
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In this study, subsolidus phase relations have been
determined for the Bi,O3-CuO-Ta;0s (BCT) system
over the temperature range 700-950°C in air (Fig. 1).
Two structurally distinct ternary phases of different

symmetries, cubic pyrochlore and monoclinic zir- References:
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107-10° S cm™, dielectric constants, €’, ~ 60-80 and
dielectric losses, tan 8, ~0.01-0.20 at 1 MHz and am-
bient temperature, ~ 28°C. Low activation energies,
0.32-0.40 eV suggesting that BCT pyrochlores are of
semiconductor-type and their electrical conduction
mechanisms are governed by both grain and grain
boundary.

Keywords: Pyrochlore, Phase diagram, electrical
conductivity and dielectric constant
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Smart functional materials for energy harvesting: from laboratory
to commercialisation
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Abstract:

The piezoelectric effect in Poly(vinylidene fluoride),
PVDF, was discovered over 40 years ago and since
then, significant work has been carried out aiming at
the production of high -phase fibres and their inte-
gration into fabric structures for energy harvesting.
However, little work has been done in the area of
production of “true piezoelectric fabric structures”
based on flexible polymeric materials such as
PVDF. In this work, we demonstrate “3D spacer”
technology based all-fibre piezoelectric fabrics as
power generators and energy harvesters (Figure
1(a)). The knitted single-structure piezoelectric gen-
erator consists of high B-phase (~80%) piezoelectric
PVDF monofilaments as the spacer yarn intercon-
nected between silver (Ag) coated polyamide 66
multifilament yarn layers acting as the top and bot-
tom electrodes. The novel and unique textile struc-
ture provides an output power density in the range
of 1.10 - 5.10 uWcm™ at applied impact pressures in
the range of 0.02 - 0.10 MPa, providing significantly
higher power outputs and efficiencies over the exist-
ing 2D woven and nonwoven piezoelectric struc-
tures (Figure 1(b)). This all fibre piezoelectric fabric
possesses the advantage of efficient charge collec-
tion due to intimate contact of electrodes and uni-
form distribution of pressure on the fabric surface,
leading to enhanced performance. Moreover, the
“feel” of the all-fibre piezoelectric generator is not
very different from any other conventional textile
material and is soft and flexible providing potential
maximum level of comfort to the wearer. Bearing all
these merits in mind, we believe our method of pro-
ducing large quantities of high quality piezoelectric
yarn and piezoelectric fabric provides an effective
option for the development of high performance
energy-harvesting textile structures for electronic
devices that could be charged from ambient envi-
ronment or by human movement. Furthermore, via
the creation of hybrid photovoltaic films and fibres,
energy can be captured from solar radiation and
used where the mechanical impetus is absent. The
high energy efficiency, mechanical durability and
comfort of the soft, flexible and all-fibre based pow-
er generator is highly attractive for a variety of po-
tential applications such as wearable electronic sys-
tems and energy harvesters charged from ambient
environment or by human movement.
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Figure 1: Figure illustrating (a) the structure of 3D
spacer piezoelectric fabric, (b) measured power
output of the 2D and 3D piezoelectric fabrics as a
function of the impact pressure.
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Tunability and piezoelectric properties of
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Abstract :

Tunable ferroelectric capacitors, which exhibit a decrease of the dielectric permittivity (¢) under
electric field, are widely used in electronics for RF tunable applications (e.g. antenna impedance
matching). Current devices use barium strontium titanate (BST) as the tunable dielectric and the need
for performance improvement of the tunable element is the key for device improvement. For this
purpose, we chose to investigate the BaTiO3-CaTiOs-BaZrO; ternary phase diagram. Indeed, it has
been recently shown, for (1-x)BaTigsZr9203-xBag7Cap3TiO; (BCTZ) ceramics[1], an increase in
dielectric, piezoelectric and ferroelectric properties due to the presence of a morphotopic phase
boundary (MPB) for x=0.5 that could lead to an increased tunability. More recently, thin films of
BCTZ on Pt/Ti0,/Si0,/Si substrates, with composition at the MPB, were deposited via pulsed laser
deposition (PLD), and shown a tuning ratio (defined as the ratio of the maximum of permittivity by
the permittivity under an electric field) of about 5/1 under a field of around 300kV/cm[2].

We report here on libraries of BCTZ thin films deposited on IrO,/SiO,/Si substrates using
combinatorial pulsed laser deposition (CPLD) allowing for gradients of composition on one
sample[3]. The dielectric properties were investigated for about 600 capacitors (about 40 different
compositions and 12 per composition) for one sample for statistics. Effective piezoelectric coefficient
ds3 were also measured across the ternary phase diagram. We show that high tunability (>60%) can
be obtained under an electric field of 250kV/cm, that the role of zirconium and calcium for dielectric
loss reduction and tunability are intricated and not monotonic but also that the lowest dielectric losses
and maximum tunabilities are not necessarily correlated. Finally, we show that CPLD is a powerful
tool to perform fine and continuous scans of the BaTiO3;-CaTiO3;-BaZrOs ternary phase diagram in
order to identify the best compromise depending on the needs (low V, high tunability, low dielectric
losses, figure of merit, high dss...).
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Fig. 1: Tan § (a) and tunability (b) as a function a composition for a BCTZ library. (¢) Contour
maps showing the tunability as a function of compositions.
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Ultra-high mobility graphene through support-layer engineering
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Abstract:

Graphene’s successful role in high-speed electronics,
novel sensors, and exotic device concepts relies on
breakthroughs in achieving consistently high carrier
mobilities at large scales.(Novoselov et al., 2012)
Two main factors have been identified that deterio-
rate the performance of graphene. Polymers, that are
required during the transfer step of CVD graphene
from the catalyst to a target substrate, leave behind
residue that acts as charged impurities and hinders
carrier transport. Furthermore, the commonly used
SiO; substrate induces spatially varying charge pud-
dles that contribute to lower carrier mobilities.(Zhang
etal., 2009)

Our work is exploring polyolefinic polymers to ad-
dress both sources of carrier scattering. We found
that graphene exhibits a fivefold enhanced carrier
mobility when supported on polyolefins compared to
graphene on PMMA or SiO,. Centimeter-scale films
exhibited carrier mobilities in  excess of
10,000cm?/Vs which is a surprisingly high value in
the presence of boundary scattering. Hall-effect
measurements reveal that this unprecedentedly high
mobility originates from a suppression of charged
impurities compared to traditional support materials.
These results furthermore allow us to elucidate the
factor controlling carrier mobility in traditional gra-
phene devices. Transfer using polyolefins and
PMMA reveal a significantly lower amount of C-O
bonds in polyolefin-transferred graphene. Correlation
with transport measurements and Raman spectrosco-
py shows that oxygen-containing polymer residue is
the source of charged scatterers that deteriorate gra-
phene’s mobility.

Based on these findings, the absence of oxygen-
containing groups was established to be an important
property of graphene-supporting polymers. A wide
variety of polyolefins with different purity and struc-
ture was tested to confirm this hypothesis and con-
sistently high graphene performance after transfer
was demonstrated.

In addition to enhancing the quality of graphene de-
vices, polyolefins exhibit good mechanical stability,
flexibility, and deformability. These properties make
this class of polymers suitable for flexible and mold-
able substrates for graphene devices. We demonstrate
the potential of this approach by fabricating simple
biosensors that can be molded directly onto the skin.

Keywords: graphene, electronic devices, ultrahigh
carrier mobility, charged impurities
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Figure 1: Comparison of Hall mobility of graphene on
traditional polymeric support layers (PMMA) and poly-
olefins (Parafilm)
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Strategy towards alignment of conjugated polymer chain for

high-mobility transistors
Aung Ko Ko Kyaw!*
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(A*STAR), Singapore, Reupblic of Singapore

Abstract:

One of the reasons for low charge carrier mobil-
ity in solution-processed conjugated polymers is
the random packing of polymer chains and the
amorphous nature of the polymer film due to the
entanglement of polymer fibres, stochastic nu-
cleation, fluid dynamics in wet film deposition
and drying mechanisms. In order to improve the
chain alignment, techniques such as mechanical
rubbing, dip coating, zone-casting and Lang-
muir-Blodgett deposition were employed in the
past. In this talk, | will present our some recent-
ly developed techniques— capillary action-
mediated film deposition and nanogrooves-
assisted slot-die coating, for a long-range (close
to microscopic scale) alignment of conjugated
polymer. It was observed that, in both tech-
niques, the uniaxial, fine nanogrooves fabricat-
ed on the dielectric surface facilitate the unidi-
rectional solution flow which is the main driv-
ing force towards the macroscopic alignment in
the polymer film. The chain alignment renders
the anisotropic charge transport along the back-
bone, yielding a high charge carrier mobility in
the field-effect transistors. The Atomic Force
Microscopy images, polarized UV-Vis absorp-
tion spectrum, and X-ray diffraction spectrum
also verify the long-range alignment in the pol-
ymer film. In addition to strategy for high-
mobility transistors, the applications of polymer
transistor in reusable medical devices and elec-
tronic skins will also be briefly discussed.

Keywords: semiconducting polymer, align-
ment, organic field-effect transistor, slot-die
coating, reusable medical devices, electronic
skins
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Figure 1: Figure illustrating the nanogrooves-
guided slot-die coating on a silicon substrate with
thermally grown silicon dioxide (top). The transfer
characteristic of field-effect transistor showing the

mobility of ~ 5 cm?/V-1st (bottom).
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Terahertz magneto-absorption and faraday rotation in elec-
trostatically control graphene and graphene anti-dot
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Abstract:

Thanks to efficient control of its optical proper-
ties by electrostatic gating and plasmonic struc-
ture patterning, graphene has a great potential
for photonic applications. In particular, the opti-
cal absorption of graphene is highly sensitive to
the magnetic field, owing to the extremely small
cyclotron mass of charge carriers. Moreover,
the magnetically broken time reversal symmetry
results in a giant Faraday rotation [1] opening
avenues towards realization of graphene-based
non-reciprocal devices, such as Faraday rotators
and isolators, which would be fundamentally
impossible in zero field.

We measured terahertz magneto-absorption and
Faraday rotation in large-area CVD graphene
field effect transistors, where we combined the
magnetic biasing (up to 7 T) with electrostatic
gating. This allowed us to achieve a rather deep
magneto- and electro-modulation of graphene
properties in a broad range of frequencies. Most
significantly, we demonstrate the sign inversion
of the Faraday rotation in ambipolar graphene
transistors by using the electric field rather than
the magnetic field as it is done conventionally
(see figure (a)). In a second time we’ve studied
similar graphene samples, patterned in a square
lattice of periodic anti-dot. The patterning gives
rise to strong magnetoplasmonic modes, which
can be used to enhance magneto-optical effects
at desired frequencies while keeping the possi-
bility of electrostatic control (see figure (b)) [2].
Overall, our results show a feasibility of fast-
tunable graphene-based terahertz magneto-
optical modulators and non-reciprocal devices.

Keywords: graphene, plasmonic structure, tun-
able giant Faraday rotation, magnetoplasmonic,
non-reciprocal devices, square lattice of period-
ic anti-dot.
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Figure 1: Faraday rotation in radian for (a) un-
paterned graphene (b) Square lattice anti-dot
array at different gate voltages.
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Enhanced carrier transport in ad-layer-covered graphene
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Abstract:

Graphene has been heralded as an enabling material
for transparent conducting electrodes that could find
application in flexible electronics, next generation
displays, and solar cells. The performance of current-
ly produced graphene, however, cannot achieve in-
dustry requirements in terms of conductivity at a cer-
tain transparency (Novoselov et al., 2012).

This issue arises from the lack of guidelines for gra-
phene optimization. Chemical vapor deposition, for
example, can produce graphene with widely varying
morphologies by controlling domain size and layer
number(Li et al., 2013) but limited understanding
exists on which morphology is most suitable for elec-
trode applications.

We here demonstrate that graphene ad-layers, i.e.
discontinuous islands of graphene on top of a main
layer, are representing a morphology that is enhanc-
ing graphene’s performance. Previously, these ad-
layers have been considered ineffectual on graphene
transport based on simplifying assumptions of negli-
gible interaction between layers and significant effort
had been invested in suppressing their growth.

We devised two methods to produce graphene ad-
layers with controllable concentration. First, the den-
sity of ad-layer nucleation sites could be finely con-
trolled by the conditions of electropolishing treatment
of the growth substrate as identified by theoretical
modeling and by atomic force investigation of the
grown graphene. Secondly, controlled pressure CVD
was employed to influence the growth conditions of
the ad-layer which resulted in tunable ad-layer cover-
age.

Both methods were found to continuously reduce the
sheet resistance of graphene for increasing ad-layer
coverage. As a result, the performance of graphene
TCFs could be tripled upon optimization of the ad-
layer coverage. This surprising behavior was quanti-
tatively explained by the introduction of a low re-
sistance parallel conduction pathway of electrons
through the ad-layer.

Raman spectroscopy was employed to elucidate the
origin of the high conductivity of ad-layers and an
increased electrostatic doping of these regions was
found.

Keywords: graphene, chemical vapor deposition, ad-
layers, high conductivity
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Figure 1: (a) False-color microscope image of ad-
layer-covered graphene, (b) ad-layer coverage-
dependent resistance for two production methods
(inset) equivalent circuit, (c) comparison of pre-
treatment effect on ad-layer coverage and Figure of
merit
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Surface Engineering of Pt submonolayer on Au Nanostruc-
ture by ion adsorption-in situ electrochemical reduction for
Fuel Cell Application
Ka-Fu Yung

The Hong Kong Polytechnic University, Department of Applied Technology and Chemical Technolo-
gy, Hong Kong

Abstract: ; c
A facile design of Pt nanostructures from sub- -2 - A a
monolayer to monolayer has been realized by nisd )

ion adsorption—in situ electrochemical reduction
on Au nanoparticles supported on multiwall
carbon nanotubes (CNTs). The as prepared
AU@Pt/CNTs catalysts display coverage-
specific electrocatalysis. The halide mediated
adsorption for different Pt halides were studied n
and a coverage and species dependent surface
enginnering for the submonolayer were investi-
gated. Their corresponding electrocatalysis to- I R T PR VI
wards cathodic oxidation of various compounds B SEE
has also been explored. It was found that this )

highly reproducible process can precisely con- -

trolled AuPt mixed metal surface with specific
ratio and hence electrochemical properties
which allows large scale preparation without
tedious protocols. The influence of the choice
of different Pt halides on the final catalytic
properties will also be discussed.

Cuyamyw 3
: e oxoro¢

it mﬁ.l;r-:rrku
z
i

0oua-

LA )

Keywords: 1) Direct Liquid Fuel Cell 2) Elec-
trocatalysis 3) Platinum 4) Gold 5) submono- :
layer e e

(XL R I :I!E I g I 1!0 I 12 I I I 16
E ¥ s (SCE}

Figure 2: CVs of Au@Pt/CNTs in 0.1M H,SO4
prepared in 0.1M H,SO. containing K,PtCl, of
different concentrations (a) and consecutive
ions adsorption — in situ electrochemical reduc-
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Fabrication and Structural Optimization of Porous Single-crystal -
Fe,O3 Microrices for High-Performance Lithium-ion Battery Anode

Baozhi Yu, Zhaoyu Ren*
! National Photoelectric Technology, Functional Materials and Application of Science and Technology
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ty, Xi‘an, 710069, China

Abstract:

Three-dimensional (3D) porous frameworks have
great promise on the field of lithium-ion batteries
(L1B). However, the size effects which 3D porous
frameworks have on the structural and functional
optimization are rarely reported. Herein, porous
single-crystal a-Fe;Os microrices synthesized
through a facile one-pot hydrothermal method
have been developed as a model system to investi-
gate the correlations between pore structure and
LIB performance. A top-down chemical etching
method was used to control the pore size and po-
rosity of the a-Fe;Os microrices simultaneously
over a wide range. The a-Fe;Os; porous microrices
were further coated with carbon to stabilize the
structure. The electrochemical characterizations
show that the increase of the pore size and the to-
tal porosity leads to a higher specific capacity but
poorer cycling performance. Carbon coating on
the surface of a-Fe,Os microrices significantly
enhance the structural stability of particles and
improve the cyclability of batteries. The obtained
a-Fe,0s@C porous microrices exhibit a high ca-
pacity of ~1107 mAh g* at a current density of
200 mA g, 83% capacity retention after 100 cy-
cles and an excellent rate capability, which are
among the best ones so far reported for a-Fe,Os
electrodes. Our results provide a general structural
optimization strategy of porous oxides for high
performance LIB anodes.

Keywords: single-crystal, a-Fe,Os microrices,
lithium-ion battery.
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Figure 1: The porous framework is constructed
via a top-down chemical etching approach. Tuning
pore size and porosity by the reaction parameters
enables systematically investigation of structural
optimization of a-Fe,O; porous microrices for
LIBs application. Particularly, the pore size and
porosity of microrices are found to increase simul-
taneously during the etching process. The electro-
chemical properties of as-synthesized porous a-
Fe,Os with different pore size have been conduct-
ed to reveal the correlations between the pore
sizeftotal pore volume and the capacity/cycling
life.
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Nanoelectrode Array Formation by Electrolytic Nanoparticle
Impacts

T.R. Bartlett,' S.V. Sokolov,' J. Holter,” N. Young,” R. G. Compton," "
'Oxford University, Department of Chemistry, Oxford, UK
*Oxford University, Department of Materials, Oxford, UK

Abstract:

A new rapidly developing method of
nanoparticle (NP) sizing is the electrochemical
detection of single NPs in solution by impact
voltammetry. This novel technique allows for
the quantitative in situ characterization of sus-
pended NPs. As a NP collides with an electrode
under Brownian motion, it is electrolyzed at a
suitable potential. The number of electrons
transferred during the electrolysis allows for
quantitative sizing information, while the poten-
tial required for electrolysis provides infor-
mation on the composition.

We report the quantitative sizing of
metal halide NPs through the impact voltamme-
try of suspended AgBr NPs. In addition, we
shows that by reducing AgBr to Ag on impact at
an electrode surface, it is possible to form Ag
nano deposits of similar size to the incident NP
at the site of collision. By altering the timescale
of the nano-impact experiment we show it is
possible to alter the coverage of the nano-
deposits to create a random ensembles of Ag
nanoelectrodes. By SEM imaging no aggrega-
tion of the deposits is observed. This is a signif-
icant improvement over common methods such
as drop-casting which often results in aggregata-
tion of the NPs on the electrode surface.

The Ag nanoelectode array is success-
fully characterized electrochemically by the
electrocatalytic reduction of hydrogen peroxide,
H,0,, and behaves as a random ensemble of Ag
nanoelectrodes with overlapping diffusion lay-
ers. This is a simple method for the fabrication
of nanoelectrode arrays and can be applied to a
wide range of materials.

Keywords: nanoparticle, nanoelectrode, array,
sizing, electrochemistry.
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Figure 2: Figure illustrating the formation of a Ag
nanoelectrode array by the electrolysis of individ-
ual AgBr NPs impacting on the electrode surface.
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ZnFe>04 nanoparticles synthesis by laser pyrolysis: interest
as new anode material for lithium-ion batteries
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Abstract:

The development of portable devices, electric
vehicles and renewable energies has motivated
research works about energy storage for years.
Existing lithium-ion batteries cannot reach suf-
ficient energy density to address the needs for
such applications. One of the issues limiting the
energy density is the low specific capacity of
the graphite anode (372 mAh.g2).

Mixed-transition metal oxides with a spinel
structure (AB2Os — A, B transition metals) ap-
pear as a promising solution to replace graphite
with a higher theoretical capacity (between 750
and 1000 mAh.g?). Nanostructuration of these
compounds was studied to maintain mechanical
stability and to enhance lithiation Kkinetics.
ZnFe;04 is an interesting substitute to graphite
as the storage mechanism gives rise to a theoret-
ical capacity of 1001 mAh.g* and among vari-
ous oxides, ZnFe,O4 is cheap, abundant and
non-toxic.

Compared with oxides like Fe,Os, the combina-
tion of two transition metals contributes to low-
er the working voltage vs. Li/Li* (1.5V for
ZnFe;04 vs. 2.1V for Fe,03).

ZnFe,04 nanoparticles were synthesized by la-
ser pyrolysis. In this process, an aerosol con-
taining precursors droplets produced by a nebu-
lizer, is flown into the reactor with a carrier gas.
In the reactor, a 10.6 pm-CO; laser beam de-
composes the precursors to obtain nanopowders
which are then collected on a filter. The key
advantage of laser pyrolysis is the ability to ob-
tain nanomaterials in large scale with a high
purity while controlling the grain size with the
appropriate parameters.

Solutions  containing  Zn(NO3)2.6H.O and
Fe(NO3)3.9H,O dissolved in deionized water
were used for the synthesis of ZnFe,O4 nanopar-
ticles. Ethylene was used as sensitizer gas to
absorb the CO- laser and allow the decomposi-
tion of the precursors whereas air and argon
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were tested as carrier gases. Powders of differ-
ent morphologies and crystallinities were ob-
tained and characterized by XRD, SEM, EDX,
HRTEM and XPS. ZnO and Fe;Os were also
synthesized to compare their electrochemical
performances with those of ZnFe;O4. All the
results were compared with literature.

Keywords: ZnFe;0., nanoparticles, laser pyrol-
ysis, energy storage, lithium-ion battery, anode



Synthesis of Binder Free Graphene@MnO2/PANI nanocompsite for
electrode material in high performance supercapacitors
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Abstract:

Due to rapid consumption of fossil resources and
rapidly increasing environmental concerns, role
of renewable energy conversion and storage
devices has become very vital. For energy storage
applications, lithium ion batteries and
supercapacitors are the ultimate solution. There
have been much research focus on electrode
materials for supercapacitors, such as, carbon,
metal oxides and conducting polymers. In our
current study, we have synthesized binder free,
graphene@MnQO2/PANI  nanocomposite by
simple hydrothermal method, to use as electrode
material for high performance supercapacitors.
The graphene was grown on nickel foam by CVD
method act as conducting substrate for synthesize
binder free nanocomposite electrode material. As
synthesized nanocomposite exhibits, three
different type of nanostructures on the surface of
3D grown graphene, as shown in Figure, i.e.
PANI nanosheets (red arrows), agglomeration of
MnO- nanostructures (green arrows) and PANI
nanofibires coated with MnO, nanostructures
(yellow  arrows).  The  electrochemical
performance was significantly improved up to
1500 charging discharging cycle, and it might be
due to activation of porous nanocomposite
electrode material. Maximum galvanometric
charging discharging specific capacitance (SCs)
of activated nanocomposite was recorded to be
1370 Fg* at current density of around 3 Ag™ and
cyclic voltammetry specific about 2734 Fg! at
scan rate of 0.5 mVs1.The cycle reversibility was
over 90% relative to maximum SCs value up to
3000 charging discharging cycles. The composite
materials exhibited excellent rate capability
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higher than 70% with current density from 3 Ag’
1to 15 Ag. Charge transfer mechanism has been
studied in great detail in current study.

Figure 1: SEM image of
graphene@MnO2/PANI nanocomposite
electrode material for supercapacitors.
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Scalable production of graphene with adjustable electronic
properties by electrochemical intercalation and exfoliation
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Abstract:

Graphene, a monolayer of graphite, is uniquely suited
for flexible electronics due to its high transmittance
and special electrical properties. To improve the
commercial potential of the material, solution-
processed thin films of graphene flakes are of par-
ticular interest.

We here demonstrate the electrochemical exfoliation
of natural graphite into graphen as a cost efficient
and promising route for high quality graphene films.
A significant advantage over existing techniques the
ability to tailor the properties of graphene produced
by electrochemical exfoliation through control of the
process parameters. In-situ measurements and spec-
troscopic characterization are used to provide insight
into the exfoliation mechanism and its relation to the
properties of thus produced graphene. It was found
that the thickness, defectiveness and flake size can be
adjusted over wide ranges by choice of suitable exfo-
liation parameters and electrolytes

Despite the advantages of electrochemical exfoliation,
the achievable TOC performance is below industry
requirements, which is due to graphene’s low intrin-
sic carrier concentration. Consequently additional
doping strategies are required to overcome this issue.

The second part of this contribution demonstrates the
performance enhancement of exfoliated graphene
films by a preceding intercalation step. Strong and
stable doping could be achieved through intercalation
of the graphite precursor with iron (111) chloride in
aqueous solution. The effect of doping was found to
be strongly dependent on the intercalation potential
and the work function of the resulting graphene mate-
rial could be adjusted between 4.8 and 5.2eV. Spec-
troscopic characterization reveals a gradual change of
intercalant bonding character with intercalation po-
tential as the origin of this behavior. The resulting
graphene flake films are found to exhibit a threefold
improvement in performance over pristine graphene
flake films. Doping stability over one year was ob-
served which makes the electrochemical intercalation
a promising route towards high performance gra-
phene materials for practical applications.

Keywords: graphene, electrochemical exfoliation,
graphite intercalation, transparent conducting films
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Figure 1: (a) Schematic of the electrochemical interca-
laiton and exfoliation experiment, (b) dependence of
graphene defectiveness on exfoliation parameters, (c)
relation between graphene work function and intercala-
tion voltage, (d) performance of graphene-based trans-
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Pyroelectric, ferroelectric, piezoelectric and dielectric
properties of Nap sBip5TiO3 ceramic processed by sol-gel
method

N.A. Halim, T.S. Velayutham, W.H. Abd. Majid

Low Dimensional Materials Research Centre, Department of Physics, Faculty of Science,
University of Malaya, 50603 Kuala Lumpur, Malaysia

Abstract:

Sodium bismuth titanate (NBT) nanopowder
of molar composition 50/50 (NagsBigsTiO3)
was prepared by a modified sol-gel processing
method. The evolution of the structure and
microstructure of the precursor gel as well as,
the ferroelectric, pyroelectric, dielectric and
piezoelectric properties of the NBT were
studied. NBT with average particle size of 50
nm and crystalized on the rhombohedra
perovskites structure NagsBigsTiO;
obtained from the precursor gel by heating at
700°C, 2 hours in air. The NBT ceramic
present good dielectric properties (&’= 953,
tan & = 0.037, T.=370°C), piezoelectric
properties  (d3;;=74pC/N, k,=0.35), high
remnant polarization (P, = 47uC/cm2) and
coercive field (E.= 55kV/cm) and high
pyroelectric coefficient 707uC/m’K. Hence,

WEre

the sol-gel prepared NBT could be used for
silicon based memory device application,
where a low synthesis temperature is a key
requirement.

Keywords: pyroelectric, ferroelectric, sol-
gel processes, NagsBigsTiO; ceramic, smart
material
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Figure 1: Room temperature P-E hysteresis loops of
NBT ceramic measured at 200 Hz with varied
electric field
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ZnO-based UV detector performance improvement
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Abstract:

Sensors of UV radiation are important elements of
many systems in the defense and aerospace industries.
Thus, it is a remarkable goal to improve the basic
parameters of these devices. ZnO is one of the
possible alternatives for currently used materials in
UV detection applications. This transparent material
has the optical band gap of 3.37 eV, which enables to
detect radiation with a wavelength of about 375 nm
(Zamburg et al.; 2012). We report the investigation of
an influence of deposition process’ parameters, upon
the UV detection performance of nanocrystalline ZnO
films. Films were produced by aerosol assisted
chemical vapor deposition. (Yoon et al.; 1998) By
varying the temperature and the type of substrate we
controlled crystallographic structure of ZnO film, and,
as a result, photosensitivity. Eight samples were
produced. Four samples were grown on amorphous
ITO under temperatures 300°C, 350°C, 400°C and
450°C. Investigation of the parameters of these
samples showed, that it is necessary to use two
temperatures: 300°C and 420°C. We produced four
more samples: on sapphire under 300°C, on sapphire
under 420°C, on sapphire under 300°C with
introduction of Pt and on Si under 300°C with
introduction of Pt. These are sample 5, 6, 7 and 8,
respectively. Structural and electrical properties of the
films were studied. Figure 1 shows XRD patterns of
samples 5-8. We report production of the detector
with a high photoresponse and discuss how substrate,
Pt nanoparticles and deposition temperature influence
photosensitivity of ZnO films obtained by AACVD
process. Also, results are compared with some other
published studies (Transley, Neeley; 1984).

Key words: ZnO, thin film, UV detector, AACVD
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Figure 1 Current-on-time characteristics of samples 5-

8. It shows slow growth and decline of photocurrent in
samples 5, 7 and 8 and almost no response in sample 6
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Quaternized Polyphenylene oxide/TiO2 anionic composite
membranes for application in alkaline polymer electrolyte
fuel cells
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Abstract

Anion  exchange composite  membrane
fabricated from poly (phenylene oxide) (PPO)
containing ammonium groups then doped with

TiO2  nanoparticles  (QPPO/TIO2)  for
application in alkaline polymer electrolyte fuel
cells (APEFCs) is  described. The

characteristics properties of the QPPO/TIiO;
composite membrane were investigated with
X-ray diffraction and TGA analysis. The
chloromethylation of PPO confirmed by H
NMR. The successful introduction of both
chloromethyl and the quaternized ammonium
in the aryl position was confirmed by FT-IR
spectroscopy. The membrane morphology
was observed by SEM studies. Figure 1 shows
the surface difference of chlorinated PPO
(CPPO), QPPO and QPPO/1.5%TiO,. Figure 1
shows successfully modification of PPO
membrane. Figure 1 (A) shows a smooth
surface with pores on the surface, Figure 1 (B)
shows the surface grafted with quaternary
ammonium  groups indicating succefully
fabrication of QPPO (Gopi et al, 2014) as
confirmed by the FT-IR. When the TiO,
nanoparticles were introduced, a smoother
surface was obtained with clear visibility of
the nanoparticles (Nemati et al, 2015, Nonjola
et al, 2013). The above Figure 1 shows a
succefully  fabrication of  QPPO/TIiO,
membranes. To study the effect of TiO;
loading on the anion exchange membrane, the
TiO; loading was varied from 0-1.5% wt.
When evaluating the intrinsic properties, water
uptake increased with an increase in TiO;
loading and contact angle also increased. The
ion exchange capacity and ionic conductivity
increased as the TiO loading was increased.
Observation of the results suggest that QPPO
doped with nanocomposite have a good
prospect for possible use in APEFCs (Vinodh
et al, 2011).

Key words: Alkaline polymer electrolyte fuel
cell, Composite membrane, TiO,
nanoparticles, Polyphenylene oxide (PPO)
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Figure 1: Surface morphology images of (A)
CPPO, (B) QPPO and (C) QPPO/1.5%TiO,
membranes.
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Oil Removal from Produced Oil Using Graphene
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Abstract

Oil and gas industries has to deal with a large
amount of produced water (PW) as a wastewater.
Treatment and Disposal of PW is a major
environmental concern. Thus, technologies are
being improved to help in meeting the required
environmental regulations at lower cost.
Adsorption was found to be most effective
technique to remove oil from water. Graphene as
nanoparticles, has been extensively and
successfully used in the treatment of wastewater.
In this study, we report on the use of nano
graphene as an adsorbent for the removal of
emulsified oil from produced water. Several
batch tests were performed on produced water to
find the optimum removal efficiency in terms of
adsorbent dosage, equilibrium time, pH,
temperature and salinity. The optimum
conditions are; contact time = 60 minutes, initial
pH = 10, graphene dosage =3.0 (%), salinity =
1500 ppm and temperature 25°C with a maximum
removal efficiency of 80%. Adsorption
isotherms are obtained and the experimental data
are found to fit  Freundlich isotherm with
adsorption capacity of 100.08 (%). The

adsorption kinetic of emulsified oil is described
by the pseudo-second—order kinetic model with a

rate constant of 0.0198(mggm in). Regeneration of

graphene was achieved by n-hexane as a solvent,
and was reused for another cycle of adsorption.
Results showed that the removal efficiency of
emulsified oil by regenerated graphene decreased
from 80 % to 75 %. These results are discussed in
light of the chemical composition of oil and their
interaction with graphene.
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Humidity Sensing Investigation of Copper-Palladium Nano-
structures
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Abstract:

Nanostructures plays a critical role for the sensing
applications, because they have properties unique
from their bulk equivalents (Singh et al.; 2014, Jais-
wal et al.; 2015). Present work is concerned about the
humidity sensing behaviour of bimetallic Cu/Pd
nanostructures. Herein, bimetallic Cu/Pd nanostuc-
tures have been prepared in aqueous solution by
chemical reduction method. The prepared Cu/Pd
nanostructures have been characterized by X-ray dif-
fraction (XRD), scanning electron microscope (SEM)
and transmission electron microscope (TEM) for
their structural and surface morphological properties.
Further, a thin film of bimetallic Cu/Pd nanostruc-
tures has been fabricated via spin-coating method.
Fabricated film is, then, investigated for sensing
properties towards humidity. For the humidity sens-
ing investigations, the fabricated film was exposed
with humidity in the humidity sensing chamber and
corresponding variations in electrical resistance with
relative humidity (%RH) were observed (Figure 1).
After the exposure of humidity the variations in elec-
trical resistance of sensing film were measured using
Keithley Electrometer (Model: 6514A). Moreover,
stability of the fabricated sensor was also investi-
gated. Stability curve of the fabricated humidity sen-
sor indicates that the results found were reproducible
after 1 month of the sensor fabrication.

Keywords: Nanostructures; thin films; adsorption.
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Figure 1: Humidity sensing curves of sensor based on
Cu/Pd nanostructures.
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Smart Heat Absorbers based on Phase Change Materials for
Energy Storage in Bioclimatic Buildings
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Abstract:

The implementation of efficient energy storage systems play a crucial role in conserving the energy and smoothing
out temperature fluctuation in buildings. Interestingly, for phase change materials (PCMs), thermal energy transfer
occurs when the material changes from liquid to solid, or solid to liquid. Recently, PCMs have proven to excel in
assuring highly effective release and storage of thermal energy. In countries where temperatures are considerably
high, energy is absorbed into the PCM material and stored, changing the state of the PCM from solid to liquid.
Whereas, when the PCM releases this amount of absorbed energy, its state goes back from liquid to solid. Thus,
energy storage in bioclimatic buildings can be employed by means of latent heat; in presence of PCMs. Hence, in
our research, the prepared polymeric composite materials are based on linear low-density polyethylene (LLDPE)
as the matrix, paraffin wax as the phase change material, in addition to expanded graphite as a highly conductive
filler that significantly suppressed the leakage of paraffin wax. Further, knowing the fact that plastics are being
extensively used in outdoor applications, both artificial and natural weathering tests have been carefully conducted
and well-studied in order to further confirm the improved thermal performance of our specimens. Surface, thermal,
chemical and mechanical characterization techniques have been employed in the analysis of our energy storage
PCM materials. The main objective of this work involves advanced knowledge in the areas of materials processing
and sustainable energy utilization. Results have generally indicated that the leakage of phase change material was

highly suppressed when adding larger portions of expanded graphite filler.

Keywords: Phase change materials, energy storage, latent heat capacity, heat absorption, paraffin wax, expanded

graphite, polymeric composites.
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Gas Sorption Kinetics in the Confined Space of Nano-Pores of
Metal-Organic Frameworks

Liangjun Li,"” Xuebo Zhao*
'China University of Petroleum (East China), Research Center of New Energy Science and Technolo-
gy, Unconventional Oil & Gas and Renewable Energy Research Institute, Qingdao, China

Abstract:

Adsorption kinetics of gas molecules in the
confined space of Nano-pores is an im-
portant scientific issue besides the thermo-
dynamic properties for gas sorption. The
understanding of gas sorption kinetics can
provide fundamental perspectives for gas
sorption behaviors in the nano-pores of ad-
sorbents, and it will be of great importance
for a wide range of applications including
gas storage and separation. Metal-organic
Frameworks (MOFs) is an emerging type of
crystalline inorganic-organic hybrid materi-
als which have attracted extensive attentions
around the world. The flexibility in tuning
the pore structure combined with the uni-
form pores of MOFs provides us ideal plat-
forms to study the sorption kinetic behaviors
of gases. In this paper, the adsorption kinet-
ics for CO,, CH,4 and N, in the Nano-pores
of MOFs are investigated. The results
demonstrate that the diffusional behavior of
CO; and CHy in the pores of MOFs follows
the stretched exponential (SE) model. The
properties of gas molecules and the dimen-
sions of pores are the key parameters of ad-
sorption kinetics for gases. The diffusional
rate of CH4 which has a larger molecular
dimension, exhibits a much higher diffusion
rate than CO,. In the pores with windows
larger than 0.5 nm, the diffusion rates of all
these gases are fast. The combined studies
of thermodynamic isotherms, kinetics, ad-
sorption enthalpies and activation energy of
gas sorption reveal that the diffusional barri-
er of gas molecules along the surface of
pores rather than the constrictions in the
pore windows is the rate controlling step for
the whole gas sorption process.
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of gas molecules in the nano-pores of MOFs
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Abstract: Keywords: MnFe,04, adsorption, dyes, remov-
We show that the manganese ferrite (MnFe;0,) al, precipitation method.
magnetic nanoparticles have the best adsorption
properties for efficient removal of dye pollu-
tants from contaminated water. MnFe>O4 nano-
particles were synthesized by facile coprecipita-
tion method with varing pH values of 9, 9.5, 10
and 10.5. The obtained products have been
characterized by X-ray diffraction (XRD),
transmission electron microscopy (TEM), fouri-
er transform infrared spectroscopy (FTIR),
Brunauer Emmett Teller (BET)-specific surface
area, zeta potential, X-ray photoelectron spec-
troscopy (XPS), and vibrating sample magne-
tometer (VSM) techniques. Batch experiments
were carried out to quantify the adsorption ki-
netics and adsorption capacities of the MnFe,O,4
nanoparticles with varying pH values for re-
moval of Methylene Blue (MB) and Rhodamine
B (RhB). The adsorption data from our experi-
ments fit the Langmuir isotherm, yielding the
maximum adsorption capacity of MnFe,O,4 at
pH of 10.5 was higher than that of other sam-
ples for MB and RhB removal. The pH changes
the surface charge of MnFe;Os nanoparticles
leading to change in surface defects, hence af-
fect the adsorption capability. Moreover, the
specific surface area, particle size, and mor-
phology are also very important to change in
adsorption capability. The MnFe,O4 nanoparti-
cles have been shown that they can be recycled
for the removal of a number of different con-
taminants with little or no loss of an adsorption
capability. We believe that the developed
MnFe,O4 nanopaticles would open up new op-
portunities as well as enhance their beneficial
adsorption capability toward diverse applica-
tions.
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Photocatalyst for Degradation of Dye Pollutants

S. Issarapanacheewin,! K. Wetchakun,? S. Phanichphant,® W. Kangwansupamonkon,* N. Wetchakul*”
! Department of Physics and Materials Science, Faculty of Science, Chiang Mai University, Chiang
Mai 50200, Thailand
2Program of Physics, Faculty of Science, Ubon Ratchathani Rajabhat University, Ubon Ratchathani
34000, Thailand
$Materials Science Research Centre, Faculty of Science, Chiang Mai University, Chiang Mai 50200,
Thailand
“National Nanotechnology Center, Thailand Science Park, Phahonyothin Road, Klong 1, Klong Lu-
ang, Phathumthani 12120, Thailand
*Author for correspondence; E-Mail: natda_we@yahoo.com, Tel. +66 84 0459424, Fax. +66 5394

Abstract:

The dramatic visible light photocatalytic activi-
ty was obtained for the degradation of Meth-
ylene Blue (MB), Rhodamine B (RhB) and the
mixed dyes of Methylene Blue and Rhodamine
B under visible light irradiation (2 > 400 nm)
over ZnWO./Bi,WOQOs composites films fabri-
cated by a doctor blading method. Detailed
characterization through X-ray diffraction,
scanning electron microscopy, X-ray photoelec-
tron spectroscopy, UV-vis spectroscopy, atomic
force microscopy, and photoluminescence tech-
niques confirms the physicochemical properties
of ZnWO4/Bi;WOs composite films. The as-
synthesized ZnWO./Bi;WQOs composite films
present excellent photocatalytic degradation of
MB, RhB, and the mixed dyes of MB and RhB.
The high photocatalytic activity came from the
synergetic effect between ZnWOQO, and Bi;WOs,
which promoted the migration efficiency of
photogenerated carriers on the interface of
ZnWO,; and Bi;WOs. Moreover, the
ZnWO./Bi,WOs composites also have excellent
cycling stability and superior photocatalytic
performance toward dye pollutants. The detec-
tion of reactive species of the as-prepared sam-
ples were determined during the photocatalytic
process. To further understand the effect of
physical and chemical properties of ZnWQO, and
Bi,WQOs on the photocatalytic activity and the
photocatalytic mechanism of ZnWO./Bi,WOs
composite photocatalyst were discussed.
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Ultrathin Mussel-inspired Solvent Resistant

Nanofiltration Membranes
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Abstract:

Many efforts have been devoted to improve nanofilt-
ration membrane performance and extend their ap-
plication via surface engineering. Inspired by the
composition of adhesive proteins in mussels, dopa-
mine has been utilized as a versatile and intriguing
starting material for surface modification under mild
conditions. [1,2]

In this work, we report for the first time the use of
dopamine/terephtaoyl chloride for the fabrication of
a smooth ultra-thin film composite membrane (~5.4
nm thickness) for solvent resistant nanofiltration ap-
plications by optimizing the interfacial polymeriza-
tion and crosslinking techniques. We achieved excel-
lent permeation and rejection performance using di-
methylformamide solutions. The ease of chemical
modification and preparation makes this bio-inspired
membranes potentially easy to scale up at low cost.

The chemical crosslinking of PAN on polypropylene
non-woven support with hydrazine hydrate [3]
followed by interfacial polymerization using dopa-
mine and terephtaoyl chloride, resulted in a new type
of PAN solvent resistant nanofiltration membrane
with an extremely thin and smooth selective layer. A
solvent resistant composite nanofiltration membrane
with a coating thickness below 8nm was never been
reported before [4]. Moreover, no change in the mor-
phology of the thin film composite membrane was
observed in DMF even after several days of being
immersed in such a harsh environment. The resulting
thin-film composite membrane showed permeances
up to 5 L/m* h bar combined with a molecular weight
cut-off below 800Da.

Keywords: dopamine, terephtaoyl chloride, solvent
resistant nanofiltration, thin film composite mem-
brane.
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Figure 1: SEM images of surface and cross-section of cross-
linked PAN (A, C), after surface modification by interfacial
polymerization of dopamine/terephtaoyl chloride (B, D). TEM
image of dopamine/ terephtaoyl chloride thin film composite
membrane (top) and contrast histogram of the selected area
(bottom) showing a thickness of ~ 5.4nm for the selective
layer. Boundaries were defined as the positions where a dras-
tic contrast change takes place.
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sitive Biomolecular Detection
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Abstract:

Nanocomposites of graphene (G) and conduct-
ing polymer (e.g. polyaniline) are developed
and used as novel substrates for biomolecular
detection along with electrochemistry and laser
desorption ionization mass spectrometry (LDI-
MS). Due to the high electric conductivity, large
surface area, and excellent thermal stability, G
is selected to modify the electrode for increas-
ing the electrochemical sensitivity. Moreover,
strong UV absorption of G promoting the ioni-
zation efficiency of analytes in LDI-MS makes
it suitable for LDI probe modification. In this
research, conducting polymer type, ratio of
G/polymer and fabrication parameter are opti-
mized to achieve the desired nanocomposites.
Electrospinning/spraying is employed for the
fabrication of electrode and LDI probe to en-
hance specific surface area and conductivity of
the composites. According to the preliminary
results, the presence of G-polymer nano-
fibers/nanodroplets on electrode and LDI probe
significantly increase the electric conductivity
and sensitivity in LDI-MS detection (e.g. cho-
lesterol, peptide biomarker). Interestingly, once
nanocomposites are prepared, two powerful
techniques can be used to complement as a du-
al-detection system. This novel approach opens
a field for developing ultra-sensitive biosensor
that might be very useful for medical diagnos-
tics.

Keywords: graphene, conducting polymers,
laser desorption ionization mass spectrometry,
electrochemical sensor, biomarker.
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GIPANI composite
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Figure 1: Figure illustrating the electrospray
fabrication of G/PANI nanocomposite on sub-
strates for electrochemistry and LDI-MS.
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Increasing the volume fraction of La (Fe, Si)13 phase in
La-Fe-Si magnetocaloric alloys by directional solidification

Liang Yang," Yujin Huang,>” Jianguo Li*"
'School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240,China

Abstract:

The La-Fe-Si magnetocaloric alloys are considered as a promising room temperature magnetic
refrigerant. It is shown that their giant magnetocaloric effect originates from the NaZnys-type La (Fe,
Si);3 phase. However, it is a challenge to obtain the La (Fe, Si);3 phase through a conventional
solidification. To obtain the La (Fe, Si)i3 single phase, one usually spends seven days on homogenizing
the as-solidified La-Fe-Si alloys that is constituted of the a-Fe and LaFeSi phases. In this case, the
annealing time is too long to meet the requirements of practical applications. Many efforts have been
put to explore some advanced solidification processes for increasing the volume fraction of La (Fe,
Si)13 phase, such as melt-spun, drop-tube processing and melt-extract wires, but there is no
investigation for bulk castings. In this work, we greatly increase the volume fraction of the La (Fe, Si)i3
phase in the La-Fe-Si bulk casting by a zone melting liquid metal cooling (ZMLMC) directional
solidification, which is supposed to shorten the annealing time. The microstructure observation reveals
that the volume fraction of the La (Fe, Si) 13 phase is about 30.5% and the remnant is the a-Fe phase.
This is higher than the volume fraction (20%) of the La (Fe, Si);; phase in the La-Fe-Si magnetocaloric
alloys prepared by the drop-tube processing. Interestingly, a composition segregation is distinctly
observed in the La (Fe, Si)i3 phase, of which the Si content is about 20.3% much higher than the
predicted value.

Keywords: La-Fe-Si alloys, directional solidification, La (Fe, Si);3 phase, magnetocaloric effect.
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Targeted Drug Delivery to Brain Tumours Using Porous Silicon
Nanoparticles

N.H. Voelcker
ARC Centre of Excellence in Convergent Bio-Nano Science and Technology, Future Industries Institute,
University of South Australia, South Australia, Australia

Abstract:

Targeted approaches to deliver anti-cancer drugs
have the potential to achieve improved efficacy
and at the same time reduced side effects. In fact,
this is one of the cornerstones of nanomedicine.

We are exploring the use of high porosity biode-
gradable porous silicon and genetically engi-
neered biosilica nanoparticles that are loaded
with chemotherapy drugs or siRNA and also dis-
play on the particle’s periphery targeting moieties
such as cell-surface antibodies recognising cog-
nate ligands highly expressed on the surface of
tumour cells.

One approach centers around porous silicon
nanodiscs. The process relies on a combination of
colloidal lithography and metal-assisted chemical
etching. Height and diameter of the pSi nanodiscs
can be easily adjusted. The nanodiscs are de-
gradable in physiological milieu and are non-
toxic to mammalian cells. In order to highlight
the potential of the pSi nanodiscs in drug deliv-
ery, we carried out an in vitro investigation which
involved loading of nanodiscs with the anti-
cancer agent camptothecin and functionalization
of the nanodisc periphery with an antibody that
targets receptors on the surface of neuroblastoma
cells. The thus prepared nanocarriers were found
to selectively attach to and kill cancer cells [1]. In
a second approach, we used natural nanoporous
biosilica from the diatom Thalassiosira pseu-
donana. The biosilica was genetically engineered
to display GB1, an 1gG binding domain of protein
G, on the biosilica surface, which allowed for the
attachment of cancer cell targeting antibodies and
the adsorption of nanoparticles loaded with anti-
cancer drugs. Adherent neuroblastoma cells and
B lymphoma cells in suspension were selectively
targeted and killed by drug-loaded biosilica dis-
playing specific antibodies (Figure 1). In a subcu-
taneous mouse xenograft model of neuroblasto-
mamice, regression of SH-SY5Y tumour growth
was evident in immunodeficient Balb/c nude
mice that were when treated with drug-loaded
anti-p75NTR-labelled  biosilica.  Histological
analysis confirmed accumulation of antip75NTR-
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labelled biosilica in the tumours. This result es-
tablished the efficacy of targeted drug-loaded-
biosilica in a relevant clinical model [2]. In a fi-
nal approach, we engineered porous silicon nano-
particles to deliver siRNA to successfully down-
regulate drug transporter proteins in brain tumour
cells [3,4]. Coating of nanoparticles with cationic
polymers improved sustained DNA and siRNA
release and suppressed burst release effects. In
addition, polymer coating significantly enhanced
the uptake of nanoparticles across the cell mem-
brane. Histopathological analysis of liver, kidney,
spleen and skin tissue collected from mice receiv-
ing nanoparticles further demonstrates their bio-
compatible and non-inflammatory properties.

Keywords: drug delivery, nanoporous silicon,
diatom biosilica.
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Organic/Graphene Based Nanomaterials and Nanodevices

Kwang S. Kim?!
! Department of Chemistry, Ulsan National Institute of Science and Technology (UNIST), Ulsan
44919, Republic of Korea

Abstract:

The success of novel molecular and material
design depends on a comprehensive understand-
ing of molecular properties and interactions.
Here, we elaborate on how we have designed
functional organic/graphene-based nanomateri-
als and nanodevices. Starting from the first
CVD grown graphene [1], we exploit graphene
functionalization [2] towards energy storage,
and fuel cell catalysts [3], and water remedia-
tion [4]. The transport phenomena in molecular
electronic/spintronic devices and graphene na-
noribbon spin valves are studied using non-
equilibrium Green function theory [5]. Fano-
resonance driven 2D molecular electronics
spectroscopy using quantum conductance spec-
tra of a graphene nanoribbon can lead to fast
DNA sequencing including cancerous methylat-
ed nucleobases detection [6,7]. Novel nano-
optics phenomena are presented based on self-
assembled nano-scale lenses showing near-field
focusing and magnification beyond the diffrac-
tion limit [8]. Selective fullerene sensing [9]
and fluorescence sensing of RNA over DNA are
achieved with imidazolium compounds [10,11].
The temperature-driven transient molecular gat-
ing in covalent oirganic molecular frames can
store gaseous molecules in ordered arrays to-
ward unique collective properties [12].

Keywords: sensing, gas storage, nanolensing,
graphene, fuel cell, spintronics, DNA sequenc-
ing, 2D molecular electronics spectroscopy.
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Figure 1: Fano resonance driven Two Dimen-
sional Molecular Electronics Spectroscopy (2D
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MES) for molecular fingerprinting, DNA se-
guencing, and cancerous DNA recognition us-
ing a graphene-based nanochannel device.
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Figure 2: (left) Pt clusters (diameter ~1 nm)
deposited on  DNA/reduced-graphen-oxide
composites as a high—performance electrocata-
lyst for the oxygen reduction recation (catalytic
activity higher than the US DOE target value).
(right) Well ordered pseudo-impermeable cova-
lent organic framework cages with transient
molecular gating for gas sorprtion and storage.
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Green Tea-Sourced Micellar Nanocomplex for Protein
Delivery that Achieves Synergistic Effects

Joo Eun Chung, Susi Tan, Shu Jun Gao, Nunnarpas Yongvosoontorn, Motoichi Kurisawa and Jackie Y. Ying
Institute of Bioengineering and Nanotechnology, 31 Biopolis Way, The Nanos, Singapore 138669

Abstract:

The carriers of all drug delivery systems so far are
just excipients for drug delivery with no relevance of
therapeutic effect and can lead to problems associat-
ed with their toxicity, metabolism, and elimination
(when used at high quantities). Therefore, the drug-
to-carrier ratio is a limiting factor when designing
drug carriers. However, if both the drug and carrier
possess therapeutic effects, this issue would not be a
restricting factor, and might offer the advantage of
combined therapeutic effects. (-)-Epigallocatechin-3-
O-gallate (EGCG) is a major ingredient of green tea
and has been shown to possess anticancer effects,
anti-HIV effects, neuroprotective effects, DNA-
protective effects, etc. Here we show that sequential
self-assembly of the EGCG derivative with anti-
cancer proteins form stable micellar nanocomplexes
(MNCs) that have greater anticancer effects in vitro
and in vivo than free protein. The MNC is obtained
by complexation of oligomerized EGCG with the
anticancer protein, Herceptin, to form the core, fol-
lowed by complexation of poly(ethylene glycol)-
EGCG (PEG-EGCQG) to form the shell (Fig. 1). The
binding properties of EGCG derivatives with pro-
teins, are the driving force for the assembly of the
micellar nanocomplex. The MNC showed restraint
and restoration of the protein activity upon complex-
ation and dissociation, respectively. When injected
into mice, the Herceptin-loaded MNC showed im-
proved tumor selectivity, longer blood-half-life and
reduced tumor growth more efficiently than free
Herceptin. The MNC not only delivered protein
drugs more effectively to the cancer cells, the com-
bination of carrier and drug also dramatically re-
duced tumor growth as compared with the drug
alone.

Keywords: protein delivery, drug delivery, self-
assembly, nanocarrier, micelle, EGCG, Herceptin,
combinational effect, tumor targeting, cancer thera-

py.
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Figure 1: Schematic diagram and morphology of
self-assembled MNCs loaded with proteins. a,
Schematic of the self-assembly process used to form
the MNCs, which are formed via two sequential self-
assemblies in an aqueous solution: complexation of
OEGCG with proteins to form the core, followed by
complexation of PEG-EGCG surrounding the pre-
formed core to form the shell. b,c, TEM images (b)
and hydrodynamic size distributions (c) of complex-
es observed at each step of self-assembly. In the inset
in the right panel in b, a high-magnification image
shows a single MNC.
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Effects of Synthesis Techniques and Initials Reagent on Chemi-
cal Compositions and Microstructure of Hydroxyapatite

J. Palomas,! O. Jongprateep,*?”
!Department of Material Engineering, Faculty of Engineering, Kasetsart University, Bangkok, Thai-

land

2Innovation center, Department of Material Engineering, Faculty of Engineering, Kasetsart Universi-
ty, Bangkok, Thailand

Abstract:

Hydroxyapatite (HAp) has been widely recog-
nized as a biomaterial for repairing or substitut-
ing human hard tissues such as scaffolds and
artificial bones. To utilize HAp in practical
applications, desired chemical compositions
and fine HAp particles are required. Hydroxy-
apatite is generally obtained from natural bones
and chemical synthesis. The aim of this study
was to synthesize hydroxyapatite powder by
solution combustion and solid-state reaction
techniques, using chemicals and bio-wastes,
specifically cockleshells, as initial reagents.
Results from X-ray diffraction (XRD) indicat-
ed that the hydroxyapatite phase was observed
in all powders. Microstructural analysis also
revealed that average particles sizes of the
powders were in the range of sub-micrometer.
Nevertheless, average particle sizes of the
powders synthesized by the solution combus-
tion technique were finer than those synthe-
sized by the solid-state reaction technique.
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Effect of calcium from eggshell addition on bioactivity proper-
ties of metakaolin/calcium hydroxide blended geopolymer

C. Tippayasam,! K. Amornratthamrong,® T. Padthamkul,! P. Thavorniti,? P. Chindaprasirt,®
D. Chaysuwan,*”

!Department of Materials Engineering, Faculty of Engineering, Kasetsart University,
Bangkok, Thailand
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Engineering, Faculty of Engineering, Khon Kaen University, Khon Kaen, Thailand

Abstract:

Geopolymer is an amorphous material in term
of alumino-silicate material. Nowadays, the re-
searchers have been developing the geopolymer
as biomaterials by introducing the carbonate
apatite on the surface of samples. The aim of
this research was to study the effect of Ca/P
ratio on bioactivity properties of me-
takaolin/calcium hydroxide blended geopoly-
mers. The Owt%, 50wt% and 60wt% fine egg-
shell powders were added into the geopolymers
in order to increase the Ca/P ratio. Potassium
hydroxide and potassium silicate were used as
alkali activators. For in vitro test, it was per-
formed with simulated body fluid (SBF) soak-
ing for bioactivity analyze. The formation of
carbonate apatite bio-layer on the 28 day soaked
sample surfaces was investigated using SEM,
XRD and FTIR characterization. The SEM mi-
crographs revealed that the Ca/P ratio increased,
the carbonate apatite on sample surfaces in-
creased. FTIR results confirmed that COs?%,
PO, and O-H were found and indicated that
there should be  carbonate  apatite
(Ca10(PO4)3(C0O3)3(OH)2) occurring in the geo-
polymers.
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Dendrimer mediated bioadhesion of PLGA to soft tissues
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Abstract:

Bioadhesives are necessary in solving unmet
needs in minimally invasive surgeries. Tissue
fixation remains a significant challenge, owing
to the difficulty of bonding hydrated tissues.
Carbene precursor-based bioadhesives are in
current development to form short-lived free-
radicals that bond to tissue via non-specific C-
H bond insertion with only N2 byproducts. In
the present work dendrimer grafted with
diazirine carbene precursors are evaluated
towards soft tissue fixation with activation via
low intensity UV light.

PAMAM dendrimers from 1st to 6th generation
were grafted with 5% to 30% carbene
precursor. The presence of amino, hydroxyl,
and acetyl end-groups were also evaluated
towards  cross-linking  Kinetics, material
properties, and adhesive strength.

Adhesive strength and hydrogel modulus could
be controlled over four order of magnitude
through choice of light dose, percent grafting,
and PAMAM generation. More importantly,
modulus could be tuned to match soft tissue
substrates with low in vitro cytotoxicities and
without the use of photoinitiators.
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PEDOT:Vitamin K composites: proton bonding conducting
polymer + quinoid thin film electrodes

D. Mayevsky,*" B. Winther-Jensen,2
11Department of Materials Science and Engineering, Monash University, Clayton, 3800 Victoria, Australia.
2 Department of Applied Chemistry, Waseda University, Tokyo, Japan

Abstract: Quinoids have important biological signif-
icance, and their behaviour and reactivity is a matter
of contemporary debate.! In particular the reaction of
most quinoids upon reduction by 2 electrons is to
bond 2 protons. Usually the investigation of this be-
havior takes in place using a dissolved quinoid, and
electrochemical testing is dependant upon quinoid
mobility in solution.

A thin film chemically modified electrode (CME)
using pEDOT as a conductor and Vitamin K as a
proton bonding site is manufactured. This approach
of blending the quinoid with a conducting polymer is
first reported here, and is an elegant method of elec-
tron delivery to the quinoid. This technique is fa-
vourable compared to the technique of using phos-
pholipid layers, because the host material is conduc-
tive, or using a self assembled monolayer, because
the host material is a 3D water absorbent electrode.
The schematic of the reductive and oxidative behav-
iour of this electrode can be seen in Figure 1.

Oxidation Reduction
€
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Figure 1: A schematic of the manufactured electrode’s
reaction with solution. Protons are bonded when the
composite is reduced; and released when the composite

is oxidized.

The composite manufactured exhibits very high cycle
stability, with the electrodes being unchanged be-
tween cycles. The reduction peak of the quinoid was
very pronounced and vyields very accurate infor-
mation about the redox behaviour of the quinoid un-
der pseudo-steady state conditions, as seen in Figure
2.

When the Vitamin K is in direct contact with the
electrode, the reaction is limited by the capacity of
the solution to delivery of protons to the reaction site.
This allows for the very sensitive measurement of the
quantity of reacting protons in solution.?
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The interaction between quinoids and buffering ions
is a matter of contemporary debate.® We demonstrate
that this quinoid sensor is uniquely capable of meas-
uring the quantity of buffering ions in solution.
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Figure 2: Cyclic voltammograms performed at 1mV/s
of the manufactured electrodes with varying quantities
of Vitamin K. The size of the reduction peak associated
with the bonding of the quinoid is proportional to the
volume fraction of quinoid in the composite.

Keywords: Conducing polymer, pEDOT, Electro-
chemistry, quinoid, chemically modified electrodes,
proton coupled electron transfer
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NON- AND WOVEN FLAX FIBER FOR USE IN
REINFORCED POLY(BUTYLENE ADIPATE-CO
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S. Siengchin®?" P. Boonyasopon?®, R. Srisuk!

!Department of Materials and Production Engineering, The Sirindhorn International Thai — German
Graduate School of Engineering (TGGS), King Mongkut’s University of Technology North Bangkok,
1518 Pibulsongkram Road, Bangsue, Bangkok 10800, Thailand
2Natural Composite Research Group, King Mongkut’s University of Technology North Bangkok,
1518 Wongsawang Road, Bangsue, Bangkok 10800, Thailand
3Faculty of Architecture and Design, King Mongkut’s University of Technology North Bangkok, 1518
Wongsawang Road, Bangsue, Bangkok 10800, Thailand

* to whom correspondence should be addressed (E-mail: suchart.s.pe@tggs-bangkok.org)

Abstract: Eco-friendly biocomposite materials
have been developed from biodegradable poly-
mers as matrices and natural fibers as rein-
forcement, which have been a good alternative
interest in the composite science because of
their degradation in soil or regard to environ-
mental condition and do not emit and leave any
noxious components on the earth. Great re-
search efforts are undertaken to produce light-
weight, easy reprocessable, especially biocom-
posites, which may compete with traditional
composites in various application fields based
on their favored recycling and beneficial per-
formance/cost balance microbiology (Lee et al.,
2006). The textile biocomposites made from
woven and non-woven flax fibre reinforced
poly(butylene adipate-co-terephthalate) (PBAT)
were prepared by compression molding using
film stacking method (cf-figure 1). The mechan-
ical properties (such as tensile strength and
stiffness, flexural strength and modulus, and
impact strength) of textile biocomposites were
determined in tensile, flexural and impact tests,
respectively. The PBAT-based composites were
subjected to water absorption. The comparison
of the mechanical properties was made between
pure PBAT and textile composites. The influ-
ence of flax weave styles on the mechanical
properties was also evaluated. The results
showed that the strength of the textile biocom-
posites was increased according to weave types
of fibers, especially in the stiffness was signifi-
cantly increased with the higher densification of
the fibers. The 4x4-plain woven fibers (4-yard-
wrap and 4-yard-weft weave direction) rein-
forced biocomposite indicated the highest
strength and stiffness compared to the other tex-
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tile biocomposites and pure PBAT. This was
considered to be as the result of the character of
weave style of 4x4-plain woven fibers. The
aminopropyltriethoxysilane affected the me-
chanical properties and water absorption of the
resulting composites laminates due to the sur-
face compatibility between flax fiber and
PBAT.

Keywords: biocomposites, PBAT, silane, wo-
ven flax fibers, mechanical properties, water
uptake.
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Figure 1: Schematic representation of fabrica-
tion procedure of the laminated biocomposite.
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STRESS ANALYSIS OF LONG FRACTURES on HUMAN
LEG BONE COMBINED WITH INTERNAL FIXATION

Serkan ERDEM?, Mustafa GUR! Mete Onur KAMAN?
IFirat University, Engineering Faculty, Department of Mechanical Engineering, Elazig, Turkey

Abstract:

In this study, the result
of treatment of broken
tibia bone with plate
behavior under the
pressure tensile load
has been investigated
numerically. The outer
part of bone called cor-
tical is selected as or-
thotropic and the inner
part called spongioz is

the contact area of talus and tibia

g

the contact area of femur and tibia
5 mm of cortical thickness 7
callus plate L

sCrew

A=)

Nl

an isotropic material.

Bottom of the broken tibia is fixed from surface
of connection to talus, and pressure was applied
from the upper end called femur. The gap be-
tween two parts of the fractured bone is mod-
elled as a seperate geometry. Different modulus
of elasticity, depending on the recovery time
was used on gap geometry for obtaining stress
effects of brekage healing both on plate and the
bone. Inner surface of the connection plate was
designed to take shape of the bone surface. The
three-dimensional finite element method was
used in numeric analysis and then tibia, plate
and screws were modeled as three-dimensional
models. Effects of brekage angle and brekage
healing on maximum Von-Misses stresses has
been investigated in static analysis.

Keywords: Internal fixation, Biomechanical,
Implants
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Figure 1: Figure illustrating the combining of the
broken tibia bones with implants which are screws
and plate. Various methods are available on the
combination of bone, internal fixation is the meth-
od used in our study.
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Investigation of ionic liquid based-carboxymethyl cellulose
biopolymer electrolytes for potential application in
electrochemical devices

M.S.A. Rani,"" A. Ahmad,? N.S. Mohamed®
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Abstract:

Carboxymethyl cellulose based green biopolymer electrolyte has been investigated for potential application in
electrochemical devices. The carboxymethyl cellulose was obtained by reacting cellulose derived from Kenaf
fiber with monochloroacetic acid. Films of green biopolymer electrolyte were prepared by solution-casting tech-
nique by adding ammonium acetate salt and butyl-trimethyl ammonium bis(trifluoromethylsulfonyl)imide ionic
liquid as charge carrier contributor and plasticizer. The shift of peak of carboxyl stretching in the Fourier trans-
form infrared spectra confirmed the interactions of host green biopolymer with the ionic liquid. Scanning electron
microscopy indicated that the incorporation of ionic liquid changed the morphology of the complexes. The room
temperature conductivity determined using impedance spectroscopic technique for the film without ionic liquid
was 6.31x 10 * S cm™" while the highest conductivity of 2.18 x 10~ S cm ' was achieved for the film integrated
with 20 wt% butyl-trimethylammonium bis(trifluoromethanesulfonyl) imide. This proved that the insertion of
ionic liquid into the salted system improved the conductivity. The improvement in conductivity was due to in-
crease in ion mobility. The results of linear sweep voltammetry showed that the electrolyte was electrochemically
stable up to 3.07 V.

Keywords: carboxymethyl cellulose, green biopolymer electrolytes, ionic conductivity, linear sweep voltamme-
try.

56



Highly Efficient Carbon-nanotube/Platinum Based Microrockets

Renfeng Dong, Biye Ren*
Research Institute of Materials Science, South China University of Technology, Guangzhou 510640, China

Abstract:

In recent years, considerable research efforts has
been focused on the motion of synthetic mi-croscale
objects.( Paxton et al; 2004, Ozin et al; 2005, Wang
et al; 2009) Especially chemically powered micro-
motors which exhibit efficient self-propulsion in the
presence of hydrogen peroxide(H202) fuel has cap-
tured great attention. ( Paxton et al; 2004, Ozin et
al;2005)Among chemically powered micromotors,
bubble-propelled microrockets could be operation in
diverse (salt-rich) matrices which offers an attractive
promise for various real-life applications. Besides,
as speed is essential for micro-rockets’ performance,
increasing the speed at low concentration chemical
fuel is significant for micro-rockets applied in di-
verse applications. CNT has cap-tured much atten-
tion of the scientific community due to its attractive
electronic and mechanical prop-erties, and it has
been applied in many energy or sensing applications.
As a result, CNT-induced acceleration of catalytic
nanowires has been reported, while, the average
speed is only 50~60 1 m/s, and the nanowire can
only propelled in non-ion evrionment due to the self-
electrophoresis machenism.

Here, we demonstrate a highly efficient
PEDOT/CNT-Pt microrockets prepared by tem-
plate-assisted electrodeposition. On one hand, the
bubble-propelled microrockets can be powered effi-
ciently in more complex environment (salt-rich); on
the other hand, they can perform dramatic enhanced
propul-sion at the same level chemical fuel compare
to the microrockets without CNT. The speed of such
CNT modified microrockets can reach 1600 pum/s at
3% H202. Even with 0.1% H202, the average speed
is still around 50 pm/s. The loading of the CNT and
the H202 concentration are greatly influent the per-
for-mance of such new microrockets. In order to ap-
ply-ing microrockets in diverse practical applica-
tions, directional control has been easily realized.
The fa-vorable propulsion behavior of such power-
ful PEDOT/CNT-Pt microrockets hold great prom-
ise toward various practical applications.

Keywords: microrocket, carbon nanotube, bubble-
driven, hy-drogen peroxide, high efficient.
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Figure 1. (A)Preparation of PEDOT/CNT-Pt mi-
crotube using polycarbonate membranes: (a) depos-
iton of PEDOT microtube, (b) depositon of CNT-Pt
microtube, and (c) dissolution of the membrane and
release of PEDOT/CNT-Pt microrockets. (B)Time-
lapse imag-es(0.3s intervals) of the motion of
PEDOT/CNT-Pt microrocket in the presence of
0.1% H202 solution, sodium dodecyl sulfate(sds)
1% scale bar, 10pm.
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Rapid Heat Treatment Synthesis of Reduced Graphene Oxide
Uniformly Decorated with Nickel Oxide Nanoparticles for An-
tioxidant Activities

An’amt Mohamed Noor,"*" Huang Nay Ming,'
'Low Dimensional Materials Research Centre, Department of Physics, Faculty of Science, University of Malaya,
Kuala Lumpur 50603, Malaysia
’F aculty of Earth Science, Universiti Malaysia Kelantan, Jeli Campus, 17600 Jeli, Kelantan, Malaysia

Abstract:

A simple method was developed for the preparation
of reduced graphene oxide nickel oxide (NiO@rGO)
nanocomposite using the rapid thermal reduction for
the antioxidant activity towards 1-1-Diphenylpicryl-
hydrazyle (DPPH). The analyses of UV-visible spec-
tra, XRD, Raman, XPS and TEM confirmed the sim-
ultaneous reduction of graphene oxide (GO) and
formation of nickel oxide nanoparticles (NiONPs) on
the rGO sheets. A uniform distribution of spherical
NiONPs with 8.30 nm in size was homogenously
embedded on the rGO layer. The spectral and color-
imetric methods were performed for the antioxidant
activity. The temporal change of absorption intensitiy
and the color change of DPPH solution were ob-
served during antioxidant activity. Because of the
high specific surface area, rGO served as a host ma-
terial for the growth of large number of NiONPs. The
rGO layer prevents the aggregation of NiONPs and
hence, the surface area of a NiONPs could be fully
available for the interaction of DPPH. The
NiO@rGO nanocomposites exhibit excellent antiox-
idant activity compared to the stand alone NiO NPs
(Saikia et al., 2010) (Madhu et al., 2013). Further-
more, this work provides a simple platform for the
development of NiO@rGO nanocomposite.

Keywords: Nanocomposites, carbon materials, anti-
oxidant, heat treatment, radical scavenging, spectro-
photometric.
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Figure 1: Figure illustrating (a) a uniformly distributed
of ultrafine NiONPs on rGO sheets, (b) HRTEM image
of single NiONPs and (c) a significant changes in the
concentration of DPPH monitored by studying the max-
imal absorption peak at the 514 nm before and after the
addition of NiO@rGO nanocomposites.
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Solution-processable Low-bandgap 3-Fluorothieno[3,4-
b]thiophene-2-carboxylate-based Conjugated Polymers for
Electrochromic Applications
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Abstract:

In this paper, a series of low-bandgap donor-
acceptor (D-A) conjugated polymers with 3-
fluorothieno[3,4-b]thiophene-2-carboxylate (FTT)
as an acceptor and ethylenedioxythiophene
(EDOT) (P1), acyclic dioxythiophene (AcDOT)
(P2) or propylenedioxythiophene (ProDOT) (P3)
as donors were synthesized via  Stille
polymerization. The resultant polymers have good
solubility in organic solvents. The polymers were
characterized by gel permeation chromatography
(GPC), nuclear magnetic resonance spectroscopy
(NMR) and thermogravimetric analysis (TGA).
Their  electrochemical, morphological and
electrochromic (EC) properties were investigated,
and their absorption-transmission type
electrochromic devices (ECDs) were fabricated
and characterized. In their neutral states, the
polymers displayed deep magenta (P1) to blue
(P2, P3) hues, and upon electrochemical
oxidation, they revealed grey tones with good
optical contrasts (19-37 and 57-58% in visible and
near-infrared (NIR) regions, respectively), good
coloration efficiencies (158-380 and 279-378
cm?/C for visible and NIR regions, resepctively)
and reasonable redox stability (retaining 64-80%
original optical contrast after 1000 cycles) under
ambient conditions and without any encapsulation
of the ECDs.

Keywords: Low-bandgap, solution-processable,
3-fluorothieno[3,4-b]thiophene-2-carboxylate,
ethylenedioxythiophene (EDOT), acyclic dioxy-
thiophene (AcDOT), propylenedioxythiophene
(ProDOT) (P3).
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Figure 1: Spectroelectrochemical graph of P3
device at various applied potentials.
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Co304/nitrogen-doped graphene/carbon nanotubes: An innovative
ternary composite with enhanced electrochemical performance

Zhaoyu Ren*, Baozhi Yu
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gy International Cooperation Center, and Institute of Photonics and Photon-Technology, Northwest
University, Xi an, 710069, China

Abstract:

A ternary composite, Cos0, nanoparticles/N-
doped graphene (NG)/carbon nanotubes
(CNTSs), has been synthesized by a simple hy-
drothermal  method.  N-doped  graphene
nanosheets were used as the substrate with ex-
cellent conductivity and a well conductive net-
work is established through introducing CNTSs.
Due to the synergetic effects of Co304 nanopar-
ticles, N-doped graphene and embedded carbon
nanotubes, the Co3z04/NG/CNTs electrode ex-
hibits enhanced electrochemical performance
than those of Co0304/NG, Co304/graphene,
which have a high specific capacitance of 456
F/g at a current density of 1 A/g. Additionally, a
capacitance increase of 23.2% of the initial ca-
pacitance is observed after 1000 cycles at a cur-
rent density of 1 A/g. The results provide a gen-
eral strategy to design and prepare innovative
ternary composites with 0-dimensional, 1-
dimensional and 2-dimensional complex struc-
tures for diverse structure-sensitive applica-
tions.

Keywords: Co0304, N-doped graphene, carbon
nanotubes, supercapacitor

Figure 1. Schematic representation of structure
and energy storage characteristics of the

C0304/NG/CNTSs composite.
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Synthesis of *’Co diffused Rh composite for application of Mdssbau-
er source
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Abstract:

To establish the coating conditions for ’Co, non-
radioactive Co ions are dissolved in an acid solu-
tion and electroplated on to a rhodium (Rh) plate.
Then, the thermal diffusion of electroplated Co
into a Rh matrix was studied to apply a *Co
Mdossbauer source. Nanocrystalline Co particles
were coated on a Rh substrate using DC electro-
deposition at a pH of 10 and 25 mA/cm?. The par-
ticles on the Co sheet had a spherical shape. The
electroplating of Co was not possible at and above
current density of 30 mA/cm? because large
amounts of salts in the solution were also coated
on the Rh substrate. The current density was de-
termined at 20 mA/cm?2. The proposed prototype
for the synthesis could be applied to the electro-
plating radioactive 5’Co. The ’Co is produced by
8Ni(p, 20)%'Co, and %Ni (p, pn)*'Co using cyclo-
tron irradiation. The bath was primarily composed
of 0.01 M Co ions in a Hydrazine bath. The ef-
fects of the pH on the average particle size of the
deposits were investigated using XRD and SEM
techniques. The diffusion degree was evaluated by
mapping using scanning electron microscopy
(SEM). The influence of different annealing con-
ditions was investigated. The diffusion depth of
Co depends on the annealing temperature and
time. The results obtained confirm that the depos-
ited Co diffused almost completely into a Rh ma-
trix without a substantial loss at an annealing tem-

perature of 1200~ 1400 °C for 4 hours. The pre-

pared °’Co/Rh sources were capsulated for apply-
ing Mdssbauer source.

Keywords: Mdssbauer Source, Difussion, Elec-
troplating, ®’Co/Rh
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Flgure 1: Mapping images of EDS for the cross
section of (a) Rh and (b) Co atoms annealed at

1100 °C for 3h in vacuum , and (c) Co and (d) Rh
atoms before annealing for the Co/Rh foil.
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Structural Characteristics of Rolled-up Si Micro/nanotubes
Prepared by Anodization
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Abstract:

Micro/nanotubes have potential future applications as
transport channels and storage cells for biomedical de-
vices [1]. In addition, tubes formed on Si surfaces
have the advantage of being connected to a Si inte-
grated circuit. Furthermore, the hydrophilicity of Si
can be controlled by surface treatment such as with
H2-N. plasma. However, fabricating three-dimen-
sional structures such as tubes on Si surface is a chal-
lenging process, requiring sophisticated and complex
fabrication techniques. To this end, we have discov-
ered a novel technique that fabricates rolled-up Si mi-
cro/nanotubes on a Si wafer through simple anodiza-
tion. We have previously studied the shape control and
the formation mechanism of these tubes [2]. This
study examines the structural characteristics of the Si
tube in greater detail, with the end goal of device ap-
plication. Si tubes were fabricated by anodization us-
ing a mixed aqueous solution of extremely dilute HF
and surfactant as an electrolyte solution. The tube was
formed from a p-type crystalline Si wafer with a (100)
crystal face. The tube is formed through curling of the
Si surface during anodization. Figure 1 shows FE-
SEM images of the Si tubes formed on the Si wafer. It
was confirmed that the length and the cavity diameter
of the tube were on the micro/nanometer size scale.
Close-up SEM images of the edge of the tube are
shown in Figure 2. It was observed that the tube has a
rolled-up structure when the acceleration voltage of
electron gun is 7 kV (high accelerating voltage). We
confirmed the cross-sectional structure of the tube by
TEM, which showed that the tube was formed by re-
peatedly folding over the Si wafer. The thickness of
the film is approximately 10 nm, and the number of
folds is 10. In addition, the TEM image shows that the
tube might have an amorphous structure. Figure 3
shows a SEM image and element mapping image by
EDS of the Si surface featuring the tubes. A large
number of oxygen atoms exist on the tube, which are
not seen on the flat Si surface. This result indicates
that the tube is composed of Si oxide, which is hydro-
philic and biocompatible. From these results, the tube
is likely to be amorphous SiO. It is well known that
the mechanical strength of amorphous materials is
generally higher than that of crystalline materials de-
rived from the same elements. Hence, our tube may
have the same mechanical characteristics as a spring
because of its rolled-up structure. Current research by
this group is focused on the hardness and Young’s
modulus of the tubes as determined by nanoindenta-
tion. In the near future, our tubes could be applied to
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micro/nanoscale biomedical, bioelectronic and bio-
mechanical devices.

Keywords: Si micro/nanotube, Micro/nanostrucuture,
Structual characteristics, Anodization.
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Figure 1: FE-SEM image of Si tubes: The length of
the tube and the diameter of the cavity are 10—25 um
and 500 nm, respectively. The tube has 10 layers, and
the layer thickness is approximately 10 nm.
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Figure 2: The relationship between FE-SEM images
of the Si tube and electron accelerating voltage (AV)

of the electron beam gun. The internal structure of the
tube was observed at high accelerating voltages.
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Figure 3: SEM-EDS images of the Si tubes, which in-
dicate a large presence of oxygen atoms in the tubes.
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Synthesis of Nanoparticulate Ti-doped ZnO by Solution
Combustion Technique
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Abstract:

ZnO and TiO, have been widely accepted as
prominent photocatalysts. Enhancement of their
photocatalytic activities can be achieved through
particle refinement and doping. Solution combustion
technique is a simple and cost-effective method
capable of producing nano-sized ceramic powders
with homogeneous chemical compositions. It is,
therefore, employed in this research project as a
technique to synthesize Ti-doped ZnO. Results from
x-ray diffraction indicated that Ti-doped ZnO
powders with 1.0, 3.0, 5.0, and 7.5 at% Ti had single
phase with all peaks corresponded to ZnO. Equiaxial
particles, with the average particle sizes ranging
from 47 to 55 nanometers, were observed from the
SEM micrographs.

Keywords: ZnO, TiO,, Nanoparticles, Combustion
synthesis
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Figure 1: A scanning electron micrograph showing Ti-
doped ZnO with 1.0 at% Ti powder prepared by
solution combustion technique
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Single Crystalline Hematite (a-Fe203) Nanocubes Prepared
by One-Pot Hydrothermal Approach: The Structural and
Optical Properties
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Abstract:

High quality single crystal hematite (o-Fe20s)
nanocubes with average dimensions of 40 nm were
successfully synthesized by a facile one-pot hydro-
thermal method. Systematic analysis were performed
to investigate the morphological-, structural- and op-
tical-properties of the as-synthesized o-Fe;O3
nanocubes. The nanocrystals of a-Fe;Os possess
rhombohedral corundum structure with lattice param-
eter of 0.56352 and 1.37568 nm and Fe®* ions occupy
2/3 of its octahedral sites that are confined by the
nearly ideal hexagonal closed-pack O lattice (Wu et
al., 2013; Zeng et al., 2007). The SAED pattern indi-
cates the a-Fe,O3z nanocubes are single-crystalline in
nature with lattice-fringes that are well-correlate with
the standard a-Fe;Os. Electron micrographs show the
a-Fe;O3 are indeed produced in high-yield and has
well-defined cubical shape with average edge-length
of 40 nm. Raman and XRD reveals the signature of
pure a-Fe20s. The SAED, electron micrographs, Ra-
man and XRD spectra have been illustrated in Figure
1. The optical characterization reveals that a-Fe,Os
nanocubes show strong visible-light absorption with
band gap energy of 2.1 eV while the photolumines-
cence emission spectra depicts a mono-peak centered
at ~590 nm. The as-synthesized a-Fe.Os is indeed
high quality that potentially to be used as a visible-
light active nanomaterial in the renewable-energy de-
vices application.

Keywords: hematite; single crystal; nanocubes; hy-
drothermal; characterization
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One Pot Hydrothermal éynthesis

of a-Fe,0; nanocubes Raman

Figure 1: Brift illustration on SAED, electron micro-
graphs, Raman and XRD spectra of single crystal o-
Fe-03; nanocubes synthesized by a facile one-pot hydro-
thermal method.
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Preparation of self-cleaning TiO,/SiO; double layer thin films by sol-
gel method
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Abstract:
The  self-cleaning properties  of  the
TiO,(top)/SiOz(under)  double  layer  films

prepared by sol-gel method was investigated. Thin
films were prepared by spin-coating onto glass
and then thermally treated at different
temperatures, and characterised using X-ray
diffraction (XRD), atomic force microscopy
(AFM), scanning electron microscopy (SEM) and
UV-Visible spectroscopy. The cross-sectional
structure of the films was observed by an SEM
analysis (Figure 1(a)). The upper TiO; layer has a
thickness of ca. 75 nm with a base SiO. layer of
ca. 215 nm. The surface roughness of the films
was characterized by AFM (Figure 1(b)). The root
mean square surface roughness of the thin films
was below 2 nm; which should enhance their
optical transparency [1]. The photo-induced
super-hydrophilicity of the films were evaluated
by water contact angle measurement in air. The
prepared thin films showed very good
hydrophilicity. The stable Si-OH groups and the
photocatalytic ~ TiO, layer maintains the
hydrophilicity of the double layer films by
decomposing organic contaminants on the film
surface [2]. Optical measurements reveal a high
transparency of the prepared thin films (Figure
1(c)). The photocatalytic activity of the films was
studied by the photocatalytic degradation of
methylene blue under UV light irradiations. The
TiO2/SiO, double layer thin films are plausibly
applicable for developing self-cleaning materials
in various applications such as windows, solar
panels, cement, and paints.

Keywords: Sol-gel method, SiO2, TiO,, thin
films, photocatalysis, methylene blue
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Glass substrate

Figure 1. (a) Cross-sectional SEM image and (b)
AFM image of the thin film, (c) a photograph of a
glass slide showing transparency.
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Ni-T1 Shape Memory Alloy Sheet Part
Stretch Formed at Room Temperature
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Abstract:

Because of its superior properties in shape
memory effect and superelasticity by changing
temperature to have a transformation between
its martensitic and austenitic phases, the shape
memory alloys can serve as smart materials in
transducer and sensor applications. Most of Ni-
Ti alloys, which are the most used shape
memory alloys, are in austenite phase at room
temperature, showing high strength and being
hard to deform. To easily form Ni-Ti shape
memory alloy sheets, they conventionally are
formed and constrained in die sets at an elevated
temperature, which is tool-consuming and there-
fore becomes a cost intensive process. To re-
duce the investment in capital, this study tried to
use the die set only to form the Ni-Ti shape
memory alloy sheets at room temperature. No
further die set is used in the subsequent heat
treatments. In this study, a round Ni-rich Ni-Ti
shape memory alloy sheet having the thickness
of 0.9 mm was heat treated at 800°C for solid
solution, stretched in different strokes by a hem-
ispherical punch having a diameter of 30 mm,
and followed with an aging process at 300°C for
shape memory treatment (Figure 1 top). As a
result, for smaller punch strokes, such as 1 mm
and 2 mm, the sheets could not be formed be-
cause the maximum strain shown in the alloy
was still in the elastic region (Figure 1 bottom).
After the aging process, the heights of the
formed sheets were slightly shortened because
of springback. However, if the sheet part was
immersed in liquid nitrogen basin to have its
martensitic phase and compressed into a flat
shape, the original shape of the part can be fully
recovered by returning to room temperature.
This study also let the sheet parts undergo a
constrained recovery by clamping them in a lig-
uid nitrogen basin with a bolt-nut system sticked
with strain guages to show the load reacted from
the internal stress of the sheet parts during the
return to room temperature.

Keywords: shape memory alloy, shape memory
effect, Ni-Ti shape memory alloy, stretch form-
ing, cold forming, free recovery, constrained
recovery.
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Figure 1: (top) the die, the blank holder, the
punch, and the blanks used in this study. (bot-
tom) the sheet parts stretch formed in different
punch strokes.
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Titanate Nanobelts Modified by Metal Intercalation for Photovol-
taic Applications
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Abstract:

One-dimensional (1-D) nanostructures (i.e.,
nanobelts, nanowires and nanotubes) composed
of metal oxides have attracted considerable in-
terest in applications from photocatalysis to
photovoltaic conversion, because they offer ad-
vantages of accelerating electron diffusion in
the long-axial direction and favoring charge
carrier transfer. Doping transition metal cations
into a semiconducting oxide is a viable ap-
proach to altering the chemical state and elec-
tronic structure of the host oxide so as to meet
specific application requirements. In the present
study, attempts have been done to introduce
transition metal caions (niobium, and iron) into
layered titanate nanobelts prepared by an alka-
line hydrothermal process, via intercalation into
the interlayer space followed by ion-exchange
reaction with sodium ions. Thermal calcination
was carried out for phase transformation of ti-
tanate into titanium oxide. These doped titania
nanostructures were characterized for crystal-
line structure and element composition by X-ray
diffraction and X-ray photoelectron spectrosco-
py and for energy band potential and photoac-
tive trap states by electrochemical and photolu-
minescence analyses. The 1-D nanomaterials
were evaluated as anode elements to probe their
photoelectrochemical properties and photovolta-
ic conversion efficiencies when used in dye-
sensitized solar cells. The study aimed to ex-
plore the effect of the metal doping on charge
density, chemical state, optical absorption and
flat-band potential. The intercalation-exchange
method is promising for use to tailor functional
units in two dimensional space of layered titan-
ates as new nanomaterials.

Keywords: one-dimensional nanostructures,
oxide semiconductors, metal intercalation
method, photovoltaic materials, dye-sensitized
solar cells.
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Figure 1: Field emission scanning electron mi-
croscopy of titanate nanobelts for metal interca-
lation, prepared by a modified hydrothermal
method.
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Abstract:

Today there is an ever-increasing demand and aware-
ness to save energy and lower the environmental im-
pact in the world. The building sector is one of the
areas where much effort has been devoted in this
respect. There is an increasing demand for research
and development of new and smart materials that
may be utilized to achieve energy-efficient buildings.
Thermal insulation plays a major role in controlling
the energy efficiency of the buildings and thus there
is considerable need to reduce the thermal conductiv-
ity below that of those currently used as conventional
insulation materials such as mineral wool and poly-
styrene products with conductivity values around 30-
40 mW/(mK). Applicable tailor-made materials like
aerogels and vacuum insulation panels (VIP) also
have various weaknesses like fragility, perforation
vulnerability, long-time performance and relatively
high costs. Hence, research groups work hard to-
wards achieving more innovative, inexpensive and
environmentally friendly solutions. Nanoscale engi-
neering is a promising strategy for developing high
performance nano insulation materials (NIM). Our
aim is to attempt to develop NIM by following dif-
ferent paths, e.g. experimental synthesis of high puri-
ty single- or multi-layer graphene compounds mixed
with renewable materials such as nano cellulose to
generate more efficient thermal insulator (Wicklein et
al. 2015). Initial experiments will be carried out to
investigate the correlation between electrical and
thermal conductivity for single and multi-layer gra-
phene compounds and ultimately compare these re-
sults to that of graphene oxide. Another option will
be mix the graphene compound with hollow silica
nanospheres (HSNS) for exploration of the insulation
properties.
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In our earlier work, the HSNS were introduced as a
promising candidate for achieving high performance
superinsulation materials (SIM) for application in
building constructions. However, the health, safety
and environmental impact of HSNS have not yet been
assessed to its full extent (Gao et al. 2013, 2014).
Overall, we want to be able to foresee the properties
of a new nano material that can exhibit much lower
thermal conductivity for energy-efficient applications
in buildings than the ones commercially available
today.

Keywords: graphene, nano insulation material, NIM,
hollow silica nanosphere, HSNS, thermal insulation,
building.
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Improvement in Ni (1) adsorption capacity by using Fe-nano zeolite
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Abstract

Fe-nano zeolite adsorbent was used for removal
of Ni (1) ions from aqueous solution. The
adsorbent was characterized by Fourier transform
infrared spectroscopy (FT-IR), scanning electron
microscopy (SEM) and the surface area
Brunauer-Emmett-Teller (BET) using for
analysis of functional groups, morphology and
surface area. Bath adsorption experiments were
analyzed on the effect of pH, time, adsorbent
doses and initial Ni (Il) concentration. The
optimum pH for Ni (Il) removal using Fe-nano
zeolite was found at 5.0 and 90 min of reaction
time. The maximum adsorption capacity of Ni (I1)
was 231.68 mg/g based on the Langmuir isotherm.
The kinetics data for the adsorption process was
fitted with the pseudo-second-order model. The
desorption of Ni (I) from Ni-loaded Fe-nano
zeolite was analyzed and even after 10 cycles 72 %
desorption was achieved. These finding
supported that Fe-nano zeolite with high
adsorption capacity, high reuse ability would be
utilized for Ni (I1) removal from water.
Keywords: Fe-nano zeolite, adsorption, Ni (lI)
removal, regeneration.
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Abstract:

In this study synthesized Cu-nano-zeolite was
evaluated for its potential use in CO2 capture.
The specific surface area of Cu-nano zeolite was
measured as 869.32 m2/g with the pore size of
3.86 nm. The adsorption capacity of CO2 by Cu-
nano zeolite was decreased with increasing tem-
perature. The identified adsorption capacity of
CO2 by Cu-nano zeolite was 7.16 mmol/g at a
temperature of 20 oC and at pressure of 1 atm.
The adoption selectivity of CO2 over N2 strongly
depend on the temperature and the highest selec-
tivity by Cu-nano zeolite was 50.71 at 20 oC.
From analysis of regeneration characteristics of
CO2 loaded adsorbent, the percentage removal of
CO2 was maintained at more than 78.2 % even
after 10 cycles of adsorption-desorption. Based
on these result, the Cu-nano zeolite can be used
as an effective and economical adsorbent for
CO2 capture.

Keywords: CO2 capture, selectivity, Cu-nano
zeolite, regeneration.
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chemical Detection of H;0-
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Abstract:

Tungsten oxide has been widely studied due to
its electro-chromic and catalytic properties. Be-
cause the catalytic activities occur on the inter-
facial, the surface area and morphology of cata-
lyst are closely related to their activity. Among
the several structures, especially, flower-like
shapes have been well known that the random
branches of the nanoflowers benefit both a larg-
er surface area and an increased substrate inter-
action, meanwhile, not sacrificing the good elec-
tron transportation. Tungsten oxide nanoflowers
(WONFs) have been prepared through a simple
hydrothermal reaction using sodium tungstate
and hydrogen chloride solution at low tempera-
ture without any surfactant, capping or reducing
agent. The main object of this study is to syn-
thesize the WONFs and monitor their optical
and electrochemical activities for hydrogen per-
oxide (H20;). The WONFs were deeply charac-
terized for various structural determinations and
electrochemical analysis such as cyclic voltam-
metry and chronoamperometry. Peroxidase-like
activities, which decomposes H,O, to water
molecules and electrons, of the WONFs were
investigated to two ways, first is colorimetric
methods, using 3,3°5,5’-tetra-methylbenzidine
(TMB), with a good detection limit of H,O,
and second is electrochemical analysis with an
excellent detection limit of 56 nM H>O, using
modified glassy carbon electrode (GCE). As
WONFs have a large surface area, it showed the
good catalytic activaties.

Keywords: Tungsten trioxide, Nanoflower, Pe-
roxidase—like activity, Colorimetry, Electro-
chemical properties.
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Figure 1 : (a) The preparation of WONFs and
GCE modification. Mechanism for (b) optical
detection of H,0O, using TMB and (c) electro-
catalytic oxidation of H,O, using WONFs-
modified GCE.
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Abstract:

Donor-acceptor (D-A) type conjugated poly-
mers have been widely explored as electro-
chromic materials which are able to display re-
versible color and transmittance changes under
the influence of an external electrical bias. D-A
polymers are built up of alternating electron-rich
(donors) and electron-deficient (acceptors) units,
which interact with each other to result in char-
acteristic low-bandgaps and dual-band absorp-
tion profiles. Facile tuning and control of fron-
tier molecular orbitals of the polymers can be
achieved by utilizing different donor® or accep-
tor? moieties, as well as varying the composition
ratio,® which consequently influences the optical
bandgap, absorption behavior and perceived hue
of the materials. In our work, a number of novel
D-A electrochromic polymers have been syn-
thesized, employing acceptors such as fluorinat-
ed 3-fluorothieno[3,4-b]thiophene-2-
carboxylate, fluorinated 2,1,3-benzothiadiazole
and diketopyrrolopyrrole. In particular, the rela-
tionship between the chemical structures and
colorimetric properties is studied. All the poly-
mers exhibit neutral hues within the visible spec-
trum, spanning broadly across purple, magenta,
blue, blue-black, turquoise and green of the col-
or palette. Upon electrical oxidation, the poly-
mers reveal transmissive states. The high solu-
tion-processability of the materials enabled
large-area film deposition using simple tech-
niques like spray-casting. Such polymers also
function as inks and painting techniques such as
color blending and gradient effect could thus be
easily carried out. Several electrochromic dis-
play prototypes have been successfully devel-
oped and demonstrated, paving the way towards
an advanced, new-generation, energy-saving
color-changing technology.

Keywords: electrochromic, donor-acceptor,
conjugated polymers, color palette, electronic
displays.
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Figure 1: Electrochromic display prototype exhib-
iting reversible switching between dark, colored
(reduced) and light, transmissive states (oxidized).
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Abstract:

For the last decade, MEMS and nano technolo-
gy accelerated extreme miniaturization technol-
ogy in the use of various sensor devices, In par-
ticular many of chemical and biological detec-
tors are becoming in a micro size using MEMS
and nano technology. Currently most of the ex-
treme miniaturized sensor device being devel-
oped can be classified into three types, com-
monly referred to a "Micro sensor" using
MEMS technology, a "smart dust" using micro-
electronics and a "wearable sensors" designed
to be able to combine human clothing or acces-
sories. These 3 types of sensors has its respec-
tive advantages. First of all, power consumption
is extremely low, therefore it is possible to
lengthen the operating time of the sensors, so
very useful in the use of future soldier system,
UAYV and insect-type detectors. Most of the cur-
rent chemical/biological detector being used in
armed forces are too bulky and heavy. There-
fore there are a number of limitations for mili-
tary soldiers to operate under future NBC war-
fare environment. However these 3 types of ex-
treme miniaturized sensors have excellent po-
tential in the future micro-sensors. In this paper,
we described for the SAW micro-sensor which
is expected to be useful chemical detection mi-
cro-sensors. SAW sensor and its actuation cir-
cuit was designed in our lab. After that, spin
coated on its each surface with synthesized pol-
yvinylidene fluoride(PVDF) and norbornene.
Evaluated its sensitivity each SAW device to
the chemical simulant DMMP as a fuction of
different concentration. Frequency variation
appeared a fairly good results, The linearty was
showed good proportional to the vapor concen-
tration of DMMP, The results was effective in
the range of sub ppm level, and the lowest de-
tected concentration, up to several tens of ppb.
Therefore, it showed the SAW sensor have po-
tential as a chemical sensor in the future.
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SnO,-ZnO-CuO multilayerd sensor structure for H,S detecting
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Abstract: H.S gas resulting from mines and refineries
has detrimental impact on human health and industries.
According to this fact, the present study was conducted
with the aim of detecting H.S gas using thin layers of
CuO and ZnO on ITO which contains SnO, nanopar-
ticles (multilayer SnO2-ZnO-CuO). Due to ease of use,
proper distribution of particles, etc., the hydrothermal
method was proposed in the present research in order
to synthesize CuO and ZnO nanoparticles. CuO was
coated on ITO substrate using spin-coater. Moreover,
Scanning Electron Microscope (SEM) and Energy Dis-
persive X-ray Microanalysis (EDX) were employed in
order to investigate morphology and structure. In order
to understand the sensory properties, the gas test,
which is based on changes resistance, was designed at
room temperature. Afterwards, sensory properties
were proved by drawing resistance curve. The best
value for response was equal to 1070, the best response
time was 30 seconds and the minimum recovery time
was 183 seconds. The values related to response time
and recovery time were improved in the sample con-
taining ZnO.

Keywords: Nanostructure sensor, Thin layer, HSGas
sensor, H2S, Sn02-ZnO-CuO, Hydrothermal
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Proton Beam Writing (PBW) of Polymeric Micro-cantilever
based RF-MEMS switch
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Abstract

The proton beam writing (PBW) technique was used to fabricate overhanging structures
for microelectromechanical actuator applications. The structures were fabricated in a
conductive polymeric composite contains SU-8 resist and silver nanoparticles (SU-
8/AgNps). Overhanging structure or multilevel structure was fabricated as part of a
project to develop functional polymeric MEMS actuator device for RE-MEMS switch.
Protons with energies between 2.5 MeV and 0.75 MeV were used to fabricate the RF
MEMS switch with a minimum feature size of around 1 um and depths of 30 to 60 um.
Silver nanoparticles ranged from about 20 to 100 nm. Mechanical and electrical
properties of the fabricated structure were investigated at range of proton beam doses (5
to 50 nC/mm?). Exposure regime and examples of functional MEMS actuator fabricated
using PBW are described. COMSOL Multiphysics software was used to model the
actuation process and investigating some RF-MEMS switch parameters such as switching
time, capacitance ratio of the MEMS actuator based on the measured electrical and

mechanical properties.

Keyword: Proton beam writing , conductive polymer, Microfabrication

MEMS
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Novel Pyrrolophthalazine dione-Based Conjugated Poly-
mers for Electrochromic Applications

Wei Teng Neo?P,

Abstract:

Electrochromic materials have been demon-
strated as a new generation smart materials
which can be applied in smart windows, dis-
plays and many other attractive chromic appli-
cations. Donor-acceptor type conjugated poly-
mers have been witnessed as a promising mate-
rials for electrochromic applications due to their
facile physical properties tuning, good pro-
cessability and good electrochromic properties.
In this study, we synthesized a new electron
acceptor building block, i.e., pyrrolophthalazine
dione, and applied it in a series of donor-
acceptor type conjugated polymers with low
band gaps for electrochromic applications. The
obtained polymers exhibited good solvent pro-
cessability and reversible color switching during
operation from dark blue at neutral state and
light cyan at oxidized state. The obtained poly-
mer materials have been demonstrated as high
performance electrochromic materials and have
the potential to be applied for smart windows
and electrochromic display applications.

Keywords: electrochromic, donor-acceptor,
conjugated polymer, smart window

neutral

Figure 1. Top: The chemical structures of im-
ide-fused phthalazine based conjugated poly-
mers. Bottom: The color switching of the pol-
ymers between neutral state and oxidized state
at2.0V.
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Synthesis of Ultrahighly Electron-Deficient Pyrrolo[3,4-
d]pyridazine-5,7-dione by Inverse Electron Demand Diels—
Alder Reaction and Its Application as Electrochromic Mate-

rials
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Abstract:

Electrochromic materials are a new type of
smart materials that have various useful applica-
tions in the materials industry. Through the
search of new molecules that have electro-
chromic properties, an interesting synthesis has
been discovered that give raise to a new elec-
tron acceptor 6-alkylpyrrolo[3,4-d]pyridazine-
5,7-dione (PPD). It has a low LUMO level and
is synthesized using an inverse electron demand
Diels-Alder reaction between thiophene- or fu-
ran- decorated tetrazine substrates with an elec-
tron-deficient 1-alkyl-1H-pyrrole-2,5-dione unit.
The resulting electrochromic materials from the
incorporation of the PPD monomer into a series
of donor-acceptor-type conjugated polymers
have shown good optical contrast, switching
speed and coloration efficiency.

Keywords: Electrochromic, smart material,
conjugated polymer, donor acceptor
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Figure 1: Figure that shows the PPD monomer
with different n-conjugated substituents.
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TiO,Nanorod thin films embedded with Gold nanoparticles
for enhanced photocatalytic activity
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Abstract:

TiO, as a photocatalyst have attracted a mgjor a interest due to its high activity, low toxicity, chemica stability,
low pollution load, robustness against photocorrosion and avail ability at low cost. Metals with free electrons
possess Plasmon resonance in the visible spectrum that gives rise to intense and attractive colourations. Gold
nanoparticles are often selected as a cluster to reach the surface Plasmon resonance effect on TiO, dielectric
matrices. Gold/ TiO, nanocomposites have also attracted a great deal of attention for their applications in solar
energy [Wu X et a. 2015]. Metal Au nanoparticles can absorb light efficiently compared to semiconductors and
dyes. By modifying TiO, films with small Au NPs, the photocatalytic activity of TiO, isincreased [Jung JM et
al.2008]. In recent years, Au doped TiO, have been investigated to enhance the photocatal ytic efficiency of TiO,
in decomposing organic compounds and photokilling bacteria [Chen Z-Y et al 2009.]. TiO, thin film with
vertically aligned nanorod were prepared by hydrothermal method and gold nanoparticles were embedded into
the interstitial holes of the nanorod TiO, films. The surface treatments of consumer goods have a high interest
because of their wide possibility for application in different industrial Sectors [Torrell M et a. 2010]. The
samples with gold nanoparticles have much higher photocatalytic efficiency than that without gold nanoparticles
under visible light irradiation [Fu P et al. 2011]. The modification of gold on the surface of TiO, nanoparticles
greatly enhanced the photocatal ytic activation effect of TiO, nanorod films.

Keywords: TiO,, Au, Photocatalyst, Solar cells.
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Abstract:

The development of gas sensor is imperative due to
the alarm for safety requirements in homes and in-
dustry, especially liquefied petroleum gas (LPG),
which is one of the extensively used but potentially
hazardous gases (Singh et al.; 2014, 2015). Thus the
requirement for reliable and sensitive gas detecting
instruments has increased for safety. In this work,
we have synthesized antimony based trirutile oxide
for the investigation of the sensing performance.
Antimony based nanostructured materials are prom-
ising due to the fact that antimony acts as a catalysis
and increases the rate of reaction (adsorp-
tion/desorption) between the target gas molecules
and the sensing surface. This may play a significant
role to improve the sensitivity, selectivity, repeata-
bility, stability, and response and recovery times of
the sensor.

Cobalt antimony oxide nanospheres (NS) have been
fabricated by sol-gel spin coating process. The
process used here is convenient, environmental
friendly, inexpensive and efficient for the prepara-
tion. The prepared nanospheres have been characte-
rized by utilizing X-ray diffraction (XRD), scanning
electron microscopy (SEM) and fourier transforms
infrared spectroscopic (FT-IR) techniques which
reveals that the synthesized cobalt antimony oxide
(CoSh,06) is well crystalline having crystallite size
27 nm. UV-visible absorption was used to investi-
gate the optical properties of CoSh,0Og nanospheres.
The increment in the band gap of CoSh,O¢ estab-

surface which may enhance the sensitivity of the
sensor. The increased reactivity of the nanostruc-
tured oxide materials at room temperature may re-
sult in an increase in the sensitivity, with a decrease
of required power consumption and a beneficial ef-
fect on sensor stability and lifetime.

Keywords: CoSh,0s, nanospheres, gas sensor, re-
sponse and recovery times, sensitivity, sensor .
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Figure 1: Figure illustrating the schematic of the sens-
ing reactions at the surface of the film.
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lishes the quantum confinement effect. The gas sens-
ing behavior of the fabricated film was analyzed at
room temperature by measuring the changes in elec-
trical resistance of the sensor material in the pres-
ence of reducing (liquefied petroleum gas- LPG) as
well as oxidizing (carbon dioxide- CO,) gases as a
function of gas concentration and response time.
Larger variations in electrical resistance were ob-
served for LPG in comparison to CO, gas. The LPG
sensor possesses high sensitivity and repeatability, as
well as, fast response and recovery times. As a result
nanostructured CoSh,0s may be considered as a
potential sensing material for the fabrication of
highly sensitive LPG sensor operable at room tem-
perature. Antimony acts as a catalyst for the dissoci-
ation of oxygen over the film surface, and thus, en-
hances the spillover of oxygen species over the film
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Fabrication of Heterostructure of 3-D Photonic Crystals of Poly-
styrene Microspheres by Self-Assembly Routes
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Abstract:

The monodispersed, narrowly size-distributed
polystyrene (PS) microspheres of various diame-
ters were produced by both dispersion polymeri-
zation process and emulsifier-free polymeriza-
tion processes. Subsequently the photonic crys-
tals (PhCs) of PS microspheres upon the ITO
glasses and ITO/PET flexible substrates were
perfectly formed via electrophoretic self-assem-
bly (EPSA) route and isothermal heating evapo-
ration-induced self-assembly(IHEISA) method.
Moreover a swift combination of EPSA and
IHEISA technique were employed to fabricate
the heterostructure (HS) of PhCs, of which the
optical properties were characterized accord-
ingly. The results indicated that the HS of 3-D
PhCs templates with two different sizes of PS mi-
crospheres, which has multi-photonic band gaps,
were fabricated via EPSA and IHEISA tech-
nique. The goal of this study is to offer a handy
way for developing advanced optical functional-
ities with enhancement of PBG efficiency.
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heterostructure, polystyrene (PS) microspheres.



Influence of eplating formulations on microstructure and
corrosion resistance of electrodeposited zinc coatings
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Abstract:

While zinc coatings of various plating baths’
formulations are being employed widely in
various applications including automotive and
electronic parts, a systematic study that aims to
comparatively analyze their microsturucture and
corresponding corrosion resistance is very
limited. In the present work, the microstructure
and corrosion resistance of electrodeposited zinc
coatings prepared from acidic, alkaline and
cyanide baths with various plating durations were
critically investigated. The microstructure and
surface morphology of the specimens were
examined using x-ray diffractometry and
scanning electron microscopy. The corrosion
resistance of the specimens was determined by
electrochemical impedance spectroscopy (EIS),
potentiodynamic polarization, and ASTM B117
salt spray testing. The results indicated that the
plating  formulations  largely  controlled
crystallographic structure, microstructure, and
hence corrosion behaviors of the deposits.
Particularly, zinc coatings from the alkaline bath
were characterized by distict crystallographic
texture, relatively large crystallite size, high and
moderate corrosion resistance according to EIS
and salt spray test, respectively. The relationships
between microstructure and corrosion properties
of the zinc coatings are addressed and discussed
in the study. The results of the work would
enhance the understanding of how the deposits’
microstructure influences the properties, and help
the industry choose suitable plating formulations
for zinc electrodeposits in their applications.

Keywords: electrodeposition; microstructure;
corrosion; zinc.
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Figure 1: EIS Nyquist diagrams of electroplated
zinc coatings prepared from acidic (with an SEM
image 5,000x), cyanide and alkaline baths.
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Silver Nanoparticles Inkjet Printing on Polyurethane Nanofiber
for Water Purification Application
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Abstract:

Microbiological contamination of drinking wa-
ter is a global concern. To solve this issue, we
describe a new approach of antibacterial water-
filter generation which utilized inkjet printing to
deposit silver nanoparticles onto an electrospun
polyurethane fibrous membrane. It was found
that the polyurethane fiber was uniformly fabri-
cated and silver nanoparticles were evenly de-
posited onto the fibrous strands. Additionally,
silver nanoparticles were printed on the mem-
brane using inkjet printing. Our developed sil-
ver-nanoparticle modified polyurethane fibrous
membrane showed significant inhibition against
four kinds of pathogens that lead to fatal water
borne diseases. These results indicate that our
approach, which allows for simple, low-cost,
mass production of filters, may be useful in the
field of water environmental science as a means
to generate water purification membranes and
filters.

Keywords: silver nanoparticle, inkjet printing,
water purification, antimicrobial membrane
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Figure 1: Schematic illustration of the preparation
of antibacterial membrane for water purification
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Development of CT/NIRF Dual Imaging Probe to Detect
Thrombosis
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Abstract: Gold nanoparticle (AuNP) is one
of the inorganic materials being studied in
various biomedical researches due to its
several advantageous properties such as low
cytotoxicity and controllable surface
functionality or morphology with well-
established methods. In the point of
biomedical = imaging, = AuNPs  have
outstanding x-ray attenuation property due
to its high electron density and shows
effective fluorescent-quenching effect by
fluorescence resonance energy transfer
(FRET). These characteristics of AuNPs
make it possible to be applied in multi-
modal contrast agent. In this study, we
developed thrombin activating CT/NIRF
dual-imaging probe which can detect
thrombosis in the blood stream. AuNPs were
coated with silica, providing
biocompatibility and surface functionality.
Then a specific peptide which is selectively
cleaved by thrombin was conjugated
fluorescent dye for NIRF imaging (Thr-dye),
and this peptide was immobilized onto
surface of the nanoparticle. Synthesized
nanoparticle-based multifuntional probe is
expected to be applied in CT/NIRF dual
imaging. At normal state, nanoparticle
conjugated NIRF dye is quenched because
of the nanoparticle surface energy transfer
(NSET) between AuNPs and dye. When
near thrombosis protease reaction by
thrombin is introduced to NIRF dye, the
detection of thrombosis could be possible.
Finally, CT/NIRF dual imaging probe based
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on AuNPs and dye was prepared to show
promising results for detecting thrombosis.



Acrylate copolymers containing urushiol as the active com-
pound for antibacterial and antifouling application.
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Abstract:

Urushiol ia an excellent varnishing material. we
utilized it for the preparation of acrylate tri-
copolymers  using the  monomers  2-
Hydroxyethylacrylate (HEA) and 2- methoxy-
ethylacrylate (MEA), methyl methacrylate
(MMA), and acrylic acid (AA). A minimum
weight percentage of urushiol has been used (5
and 10 wt. % of combined weight of the other
two monmers in the tripolymer). Two different
forms of urushiol are used; pure urushiol (U)
and esterfied adduct of urushiol with Hydroxy-
ethylacrylate (U-HEA). Aim is the application
as antifouling and antimicrobial protective coat-
ings and assessment of the microbial activity of
the catechol ring and the alkyl side chain of uru-
shiol. Conventional free radical polymerization
is used for the preparation of tripolymers, with
AIBN as radical initiator. The spin casted pol-
ymers on slide glass were studied for the anti-
microbial activity against Staphylococcus aure-
us (MRSA). The polymers demonstrate an ex-
cellent antibacterial assessment, visualized by
Confocal Lazer Scaaning Microscopy (CLSM).
The spectroscopic techniques employed for ana-
lyzing the polymers are FT-IR, 'H NMR, TGA,
and GPC.

Keywords: urushiol, acrylates, tripolymers,
antimicrobal, antifouling, free radical polymeri-
zation, spin cast.
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Figure 1: Confocal lazer scanning microscopic
images of various polymer compositions: a, b,
¢, d represent the antibacterial effect of homo-
polymers PHEA, PMEA, PMMA, and PAA,
respectively. Images e, f, g, and h show the an-
tibacterial effect of p(HEA-U-MEA), p(HEA-
U-MMA), p(HEA-U-AA), and p(MEA-U-AA),
respectively, containing 5 wt. % of U. And i, j,
k, and | represent the effect of p(HEA-UHEA-
MEA), p(HEA-UHEA-MMA), p(HEA-UHEA-
AA), and p(MEA-UHEA-AA), respectively,
containing 5 wt. % of UHEA.



Core-shell structured upconversion luminescent nanocomposites
conjugated with graphene oxide quantum dots for photodynamic
therapy
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Abstract:

The common cancer among women the breast
cancer, and the anxiety about this disease has
triggered a research for advancement in tumor
prognosis and therapy. Thus, multifunctional
nanocomposite can act as imaging probe, drug
delivery, and therapeutic effect itself were
proposed to improve the treatment efficiency and
reduce the side effects. In this study, the core-
shell structured upconversion nanoparticles
(UCNPs) and graphene oxide quantum dots
(GOQD) were conjugated using bifunctional
amine polyethylene glycol (NH2-PEG). In
addition, hypocrellin A (HA) as a photo-
sensitizer (PS) was loaded on the surface of
GOQD. The UCNP has attracted a great attention
and applied widely from the biotechnology to
high chemical stability due to its low toxicity and
biocompatibility. Moreover, cell images for
verificating apoptosis/necrosis of cancer cells
using the UC luminescent techniques have been
performed. Graphene oxide has been widely
studied as promising drug delivery vehicles to
improve tumor therapic effect. GOQD was
conjugated with HA by =n-m interaction and
subsequently utilized to load the anti-tumor
effect. In order to show the enhancement of
photo-dynamic therapy (PDT), it was verified
with free HA and UCNP-GQD induced HA. As
a result, it was revealed that the result has
noticeably enhanced anti-tumor ability because
of photodynamic tumor cell death based on the
nanocomposites.  Therefore, the UCNP-
GOQD/HA nanocomposites would be excellent
candidates as multifunctional agents of UCL
imaging and PDT for tumor.

Keywords: upconversion nanoparticle,
Graphene oxide quantum dot, hypocrellin A,
photo dynamic therapy
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Figure 1: Schematic illustration of UCNP-
GOQD/HA as a multifunctional theranostic
nanoplatform for cancer treatment.
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Nanographene-Coated Double Nanoemulsion for Image-
Monitored Controlled Drug Delivery

Xingyu Het!, Vesselin Shanov?, and Yoonjee Park?
Department of Mechanical and Materials Engineering®
Department of Biomedical, Chemical & Environmental Engineering, University of Cincinnati, Cincinnati, OH
USA?

Abstract:

Current efforts in the area of ocular drug delivery for
glaucoma treatment include frequent intravitreal in- 100+
jection or surgical implants, which is not only inva- 501
sive and inconvenient for patients but also may in- |
crease the risk of complications (Zhou et al. 2013). 801
Therefore, development of stable drug delivery sys- 404
tems which have ability to be released in a controlled 201
manner for a long-term is necessary. Nanographene, 1
nano-sized graphene, has attracted great interests in ,UDW T Dee2 T Dee3
various fields including biomedicine because of the Diameter (nm)

unique intrinsic physical properties and their small
size (Yang et al. 2015). In this study, we demonstrate
stable drug delivery systems which release drug upon
external activation energy by utilizing nanogra-
phene’s high near-infrared (NIR) light absorbing
properties.

We develop nanographene-coated phase-transition
double nanoparticles which encapsulate drug mole-
cules for an image-monitored controlled-release ocu-
lar drug delivery system. Drug inside the particle core

Intensity

Figure 1: The average diameter of nanogrphene is 200
nm, measured by dynamic light scattering.

is released upon near-infrared laser application, Figure 2: Ultrasound images of phase transition.
which induces heat generation in the nanographene Bright area demonstrates microbubbles phase-
and phase-transition of the nanoparticles to gas mi- transitioned from the double nanoparticles.
crobubbles. Nanographene was created by probe son-

ication method and the average size measured by References:

dynamic light scattering was 200 nm (Figure 1).

Nanographene coats the nanoparticles via electrostat- Zhou, H. Y., Hao, J. L., Wang, S., Zheng, Y., Zhang,
ic self-assembly. The double nanoparticles is stable W. S. (2013) Nanoparticles in the ocular drug deliv-

against aggregation, disruption, and passive drug ery. Int J Ophthalmol-Chi 6, 390-396.
leakage from the core in physiological conditions.
The phase-transitioned gas bubbles are acoustically Yang, K., Feng L., Liu, Z. (2015) The advancing uses of

active u_nder_ultrasound waves, which enhances ultra- nano-graphene in drug delivery, Expert Opin. Drug Deliv.
sound imaging contrast. While the droplets were 12 (4), 601-612.

phase-transitioning, ultrasound images (B-mode)
were acquired to confirm the phase-transition (Fig-
ure 2). These bubbles are bright under ultrasound
imaging because of materials impedance difference
between surrounding water and gas. Therefore, the
system allows controlled-release drug delivery for a
long-term (months) upon external trigger, while mon-
itoring quantitative evaluation of drug delivery with
ultrasound imaging.

Keywords: graphene, drug delivery, biomedical ap-
plications.
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Abstract:

Vertically standing multi-layer graphene films
(VMGs) were synthesized by electron cyclone
resonance microwave plasma on various sub-
strates at low temperature.

To synthesize VMS films, H; gas was injected
into process chamber as carrier gas aiming to an-
neal the substrate and provide active defects,
which promotes graphene nucleation formation,
on surface. Reactive CH4 gas was then infused
into processing chamber during discharging H-
plasma. The ratio of H; carrier gas flux to CH.
gas, reactive carbon species source, was regu-
lated by mass flow controller.

Characteristics of VMG films on various sub-
strates, including copper film, glass slide, and sil-
icon wafer were analyzed in terms of structural,
electrical and optical properties.

The active carbon species participating in the
graphene synthesis were observed by residual gas
analyzer (RGA).

The morphologies and microstructures of multi-
layer graphene were characterized using field
emission scattering electron microscope, high
resolution transmission electron microscope, and
Raman spectra measurement.

The VMGs on different substrates at the same ex-
perimental conditions synthesized the wrinkled
VMGs with different heights. In addition, the
transmittance and electrical resistance were
measured using ultra-violet visible near-infrared
spectroscopy and 4 probe point surface resistance
measurement.

The results presented herein demonstrate a sim-
ple method of synthesizing of VMGs on various
substrates at low temperature for mass produc-
tion, in which the VMGs can be used in a wide
range of application fields for energy storage, ca-
talysis, and field emission due to their unique ori-
entation.

Keywords: graphene, nano-wall, vertical gra-
phene, microwave plasma, electron cyclotron
resonance
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Figure 1: TEM image of graphene nona-wall on Cu
substrate synthesized by electron cyclotron reso-
nance plasma. (1) amorphous carbon underlying
few-layer graphene nano-wall(2)
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