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2017HK CBEES BarcelonaConference
Introduction s

Welcome to CBEES 2017 conference in Barcelona, Spain. The objective of the  Barcelona
conference is to provide a platform for researchers, engineers, academicians as well as
industrial professionals from all over the world to present their research results and

development activities in  Materials Sciences and Nanomaterials , Chemistry and Chemical
Engineering.

2017 International Conference on Materials Sciences and Nanomaterials (ICMSN 2017)

Papers will be published in:

IOP Conference Series: Materials Science and Engineering (ISSN:

1757 - 899X), which is indexed by EI Compendex, Scopus, Thomson Reuters
(WoS), Inspec,et al.

P

Conference website and email:  http://www.ic msn.org/ ; icmsn@cbees. net

The 8th International Conference on Chemistry and Chemical Engineering (ICCCE 2017)
Papers will be published in

International Journal of Chemical Engineering and Applications (IJCEA,
ISSN:2010 -0221) which will be indexed by Chemical Abstracts Services
(CAS), Ulrich's Period icals Directory, CABI, DOAJ, Electronic Journals Library,

Google Scholar, Engineering & Technology Digital Library, ProQuest, and
Crossref.

Conference website and email:  http://www.ic cce.org/ ; iccce@cbees.org


mailto:iccce@cbees.org
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Chemistry and Materials Society

1%3 CMS  -2\CBEES

CMS Mission

The mission of HKCBEES Chemistry and Materials Society (CMS) is to meet the engineers
and the scholars in the Chemistry and Materials discipli  ne. CMS offers a platform for them
to communicate and exchange idea. HKCBEES Chemistry and Materials Society hold annually
scheduled conferences and workshops on the Chemistry and Materials related topics, it
serves as a forum for idea exchange, networking , information sharing and problem solving for
the Chemistry and Materials community. HKCBEES Chemistry and Materials Society play an
important role in the academic community.

About HKCBEES

The Hong Kong Chemical, Biological & Environmental Engineering Soci ety (HKCBEES) was
founded in 2007. It is an independent and scientific research and development organization.
The Service can be traced back to the first work in 1999.

HKCBEES plays an influential role in promoting developments in Chemical, Biological &
Environmental Theory and Applications in a wide range of ways. The mission of HKCBEES is to
foster and conduct collaborative interdisciplinary research in state -of -the -art
methodologies and technologies within its areas of expertise.

Good news! To join in HKCBEES member is free now. Please check the
information on the website: http://www.cbees.org/list -33-1.html if you are
interested in. Any question regarding to membership, please feel free to contact
membership@chbees.org


mailto:membership@cbees.org
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Presentation Instructions

Instructions for Oral Presentations

Devices Provided by the Conference Organizer:

Laptop Computer (MS Windows Operating System with M&&®ointand Adobe Acrobat
Readey

Digital ProjectorsandScreen

Laser Sticks

Materials Provided by the Presenters:

PowerPoint or PDFFiles (Files shouldbe copiedto the Conferenckaptopat thebeginningof
each Sessiop

Duration of each Presentation (Tentatively):

Regular OralPresentationabout12 Minutes of Presentatioand 3 Minutes of @estion and
Answer

Keynote Speectabout35 Minutes of Presentatioand5 Minutes of Question andAnswer
Plenary Speeclabout25 Minutes of Presentaticaind5 Minutes of Question andAnswer
Invited Speechaboutl5 Minutes of Presentatiomnd5 Minutes of Question andAnswer

Instructions for Poster Presentation

Materials Provided by the Conference Organizer:
Theplaceto put poster
Materials Provided by the Presenters:

Homemade Posters
Maximum poster size is Al
Load Capacity: Holds up ta®kg

Best Presentation Award

One Best Oral Presentatiorwill be selected fromeach presentation sessiorgnd te
Certificate forBestOral Presentatiowill be awardedat the end otachsessionon July 15,
2017.

Dress code

Please wear formal clothes ational representative of clothing.

-7-
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Keynote Speaker Introductions

Keynote Speakerl

)

z/)

Prof. Yuyuan Zhao
University of Liverpool, UK

Prof. Dr. Yuyuan Zhao graduated with a BEng in 1985 and MSc in 1988 from Dalian
University of Technology, China, and a DPhil in Materials from Oxford University in 1996.
He was a Lecturer at Dalian University of Technology from 1988 to 1991, a Research
Associate at the MADYLAM Labratory of CNRS, France in 1995, and a Research Fellow at
Birmingham University from 1995 to 1998. Dr. Yuyuan Zhao joined Liverpool University in
1998 as a Lecturer and was promoted to Senior Lecturer in 2005, Reader in 2010 and
Professor in 2015.

Dr. Yuyuan Zhao pioneered the Sintering and Dissolution Process (SDP) for manufacturing
aluminium foam, which inspired the subsequent developments of several guaseer
spaceholder methods for manufacturing metal foams. He further invented the Lost Carbonate
Sintering (LCS) process, a more versatile and -effsctive method for producing
micro-porous metals. The LCS technology has led to the creation of Versarien, a highly
successful stattp company which mass produces miporous copper for thermal
managemetrapplications.

Dr. Yuyuan Zhao was awarded the Ivor Jenkins Medal in 2015 for an outstanding contribution
to powder metallurgy in developing and commercialising innovative powder based
technologies for manufacturing metal foams.

Dr. Yuyuan Zhao current search is focused on the manufacture, characterisation and
applications of porous metals and metal matrix syntactic foams.
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T o p iPmopertiés of Porous Metals Produced by Powder Metallurgy Based Methods
Prof. Yuyuan Zhao

University of Liverpool, UK

Abstract Spaceholder methods are a family of processes for manufacturing porous metals
utilising filler materials to create pores. In solid route space holder methods, the metal
matrices are formed by powder metallurgy. This presentation gives an ovefviea/ recent
developments on the manufacturing processes, the porous structure and the characteristic
properties of the as manufactured porous metals.

Porous metals produced by the powder metallurgy based space holder methods have
distinctive porous strtures. In effect, the pores are negative replicas of the particles of the
filler material and the porosity is determined by the volume fraction of the filler material in
the powder mixture preform. Pore shape, pore size and porosity can all be controlled

accurately.

The functionality of the porous metals derives from the combinations of distinctive
characteristics of the solid and gaseous phases. The solid phases provide geometrical
architecture, strength, electrical conductivity, thermal conductivitygnatc shielding,
acoustic barrier etc. The gaseous phase offers compressibility and allows fluids to flow
through. Examples of applications include impact energy absorbers, heat exchangers, sound
absorbers and porous electrodes.
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Keynote Speakerll

L

Prof. Maria TomoaigCotisel

BabesBolyai University of ClujNapoca, Romania

University Professor Maria Tomoaia-Cotisel completed PhD at Babd¥lyai University

(BBU, 1979) of ClujNapoca, Romania, and postdoctoral studies from London University,
Kingbs College (1981, 1986, 1989) , UK. She
of Marburg, (1989/1990), Germany, State University of New York at Ru{e9090/1991), US,
National Institutes of Health, (19911993) and Molecular/Structural Biotech., Inc.,
(19941997), Bethesda, MD, USA. She is the founder and director of Research Center in
Physical Chemistry (2007) at BBU. She published over 250 origimasearch papers, 5
patents, and 10 books in physical chemistry, including thermodynamics, chemical structure,
biophysics, bionanomaterials, colloids and interfaces. She got awards, e.g., Gheorghe Spacu
Award (1983, from the Academy of Sciences in Romamdexander von Humboldt Award

(1986, Germany), Japan Society for Promotion of Science and Technology Award (1986,
Japan) and Fogarty Award (1991, USA) for science and technology. Research Interests:
Nanomaterials, advanced nanotechnology for biomedigallications, nanostructured
advanced biomaterials, muktubstituted hydroxyapatite based bioceramics for osteoporotic
bone remodeling and regeneration, nanomaterials for tissue engineering, nanomicrobials,
biocomposites, biomimetic sedfssembled scaffodd porous bioresorbable scaffolds,
regenerative medicine, cancer cellular therapy, nanoparticles of gold and silver for cancer
therapy, nanoscale materials for drug delivery, Biomolecular immobilization and surface
modification strategies.

-10-
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T o p iFontier Researchn Advanced Nanostructured Hydroxyapatites
Aurora Mocanu an#laria Tomoaia-Cotisel

BabesBolyai University of CluiNapoca, Romania

Abstrac A frontier research in tailoring theadvanced mifutictional nanostructured
hydroxyapatitess recenlty developed, leading to novelproducts that havesimilar properties
withnatural hydroxyapatite that exists in human bone. The innovative synthesis strategy
developed byscan offer a controlled quality of advanced hydroxyapatites, reaching a safe
production with cost effectiveness and environmentally friendly and in consequence
speedingup the clinical applications in hard tissue engineering and bone
regenerationspecifically for orthopedic addntal applications. Advanced hydroxyapatites,
structurally modifed with Si, Mg and ZnHAP-Si-Mg-Zn, and functional scaffolds of these
materials with collagen, COL, represent theneering work on the effects of Si, Mg and Zn,
simultaneously present within the layemseramic scaffolds on human osteoblasts in culture
medium. By combining the fluorescenoeicroscopy and immunroytochemical staining
methods, we had confirmed the osteoblastarkers: like collagen, osteopontin and
osteocalcin.Results indicate that combined scaffoldsle of Hap/COL, Hafi/COL and
Hap-Si-Mg-Zn/COL layers have an improvestimulating activityto osteoblasts compared
with native scaffolds (e.g., made only from ptd@&p), particularly in promoting the formation

of mineralized bone matrix. Moreover H&»Mg-Zn/COL combined layered scaffolds
substantially enhanced osteoblasts activity adtesion, as evidenced by cell expression of
collagen, osteopontin and osteocalcin as well @l Factin stress fibers, in
vitro.Acknowledgements: This research was supported byJ#HEISCDI through the 257
projects.

-11-
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Keynote Speakerlll

N \ |
Prof. Ewa Dluska

Warsaw Univeristy of Technology, Poland

Education and work experience:

PhD (1997) and DSc (2012) in Chemical gitreering from the Warsaw University of
Technology. Research fellowship at University of Oxford in the Institute of Biomedical
Engineering in encapsulation of stem cells (2013).

Specific research interests lie in:

Encapsulation of drugs/ living cells, rake processes, development of multiple emulsions
with bioactive agents in a Coueffaylor Flow bioreactor for drug delivery systems.

Modelling of drug release process from multiple emulsions and micro/nanoparticles.
Separation processes in environmergebtection: organic compounds and heavy metals
removal.

Chemical Reactor Engineeringnultiphase flow.

Alternative emulsiorbased fuels.

Flue Gas Cleaning: filtration of aerosols.

Teaching/Lectures:

Physical chemistry

Mass transfer processes

Simple andnultiple emulsions in new technologies

-12-
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T o p iMultiple Emulsions Liquid Platforms for Encapsulation, Protection and Delivery of
Active Ingrediente

Prof. Ewa Dluska
Warsaw Univeristy of Technology, Poland

Abstrac® Multiple emulsions are defined abquid-liquid dispersed systems having
compartmentalised internal structures of "dr
efficiently encapsulate different ingredients e.g. polar andpuder molecules, drugs, living

cells to protect or separataem from the environment, and release such ingredients in a
controlled manner.

The keynote speech will focus on challenges and progress on the use of the multiple emulsion
as a liquid platform for modulating the release rates of active ingredientang-gancer

drugs and reducing their toxicity. | will also discuss the problem of the low survival rates of
living cells (e.g. stem cells) and their loss of function during conventional freezing and
banking by developing multiple emulsions consisting natural biopolymer for the effective
encapsulation and cryopreservation of cells.

-13-
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Keynote SpeakerlV

-

./
N1

Prof. Alexandre Maitre

Universite de Limoges, Fraac

Alexandre Mdre is professor at the SPCTS (Science of Ceramic Processes and Surface
Treatments) laboratory at Limoges in France. His thesis diploma {1938 was devoted to

the kinetic and thermodynamic aspects of the synthesis of transition mdialesaby
carbothermal reduction. He was awarded in august 1998 and he obtaineddacpmsite
position at Limoges (SPCTS) in the P. Fauchais group in september 1999 up to august 2000.
The postdoctorate work dealt with the elaboration of alumina ceramatings by using the
thermal plasma spraying process. In october 2000, he obtained a permanent position as CNRS
researcher at the Laboratory LCSM (Laboratory of Chemistry of Inorganic Solid) at Nancy to
develop investigations concerning the thermodynammodelling, the electrochemical
behaviour in corrosive environment, the metallurgical aspects ofbleset alloys. In
September 2004, he became assistant professor in SPCTS to implement research activities
about the elaboration by Polymer Derived CeranfRSCs) route and the mechanisms of
sintering of high temperature ceramics. His scientific production (h index: 16) is now
composed of 91 publications in international journals, 20 invited conferences, 65 oral
communications, 3 chapters of books, 3 gragtts,He was responsible for at least 15 national

or international projects (FUI, ANR, CNRS contracts).

-14-
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T o p iCeramicé Materials for High Power Laser Applicati@ns

Prof. Alexandre Maitre
Universite de Limoges, France

Abstract Rareearthdoped garnegpolycrystalline ceramics like Nd:YAG @%NdyAls01,) or
Nd:YSAG (Y3xNdiScA4012) have been demonstrated to be suitable materials for laser
applications. Such ceramics have optical and thermomechanical properties similar or even
higher than singkerystak of same crystalline structure and chemical composition and are
thus suitable for high power/energy laser applications. Polycrystalline ceramic garnets
processes have numerous advantages over common crystalline growth techniques:
temperatures and thermaocess duration are generally lower for ceramics than that used for
singlecrystal growth. Flexible ceramic processes also allow the development of new
amplifier media based on architectured ceramics (also called composites). As a result, laser
ceramic arplifier media with complex luminescent ions distribution in the form of multilayer,
clad-core or continuous gradient can be fabricated. These new type of architectures can
improve the optical properties of laser sources by increasing spectral gain enwdsn

can favor short and powerful pulsed emission at different wavelengths. In this paper, the
shaping of bilayer composite ceramics of YAG, 1 at.%Nd:YAG, lat.%Nd:YS1AG and
lat.%Nd:LUAG by cecasting and their sintering by the way of reactive sintefiogn
primary oxides was investigated. This study shows that the manufacturing of composite
ceramics remains possible from such ceramic process under the formlagerki (or
multi-layers). In this context, the ion luminescent distribution within the velofrcomposite

can be easily controlled in the case of continuous gradient of concentration or sequenced
variations of composition. Finally, the optical properties (i.e. spectroscopic and lasers) of the
transparent ceramics -®dbtained with controlled ardiectures have been characterized and
analysed.

-15-
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Plenary Speakerl

Prof. Ferda Mavituna
The University of Manchester, UK

Ferda Mavituna is currently a Professor @themical and Biochemical Engineering in the
School of Chemical Engineering and Analytical Science at The University of Manchester, UK.
She obtained her degree of B.Sc. in Chemical Engineering with the Distinction of High
Honours and the First Prize in tHeepartment of Chemical Engineering, Middle East
Technical University (METU), in Ankara, Turkey in 1973. Her degrees of M.Sc. in Advanced
Chemical Engineering and PhD in Chemical Engineering were awarded by the Victoria
University of Manchester, UK in 1974nd 1979, respectively. She was chosen for the
IChemE and SERC Special Award during 19880 in order to write the Biochemical
Engineering and Biotechnology Handbook with Professor Bernard Atkinson (Macmillan
Publishers Ltd). Ferda became a lecturehan@hemical Engineering Department of UMIST,
Manchester in 1980. She was awarded the Senior @BAGY Fellowship in 1989 for
sabbatical at ETH Zurich. Her research was supported by both industrial companies, notably
Albright and Wilson and Kaneka as wal the research councils. Her main research covers
specialty chemicals production, such as pharmaceuticals by freely suspended and immobilised
microbial, plant and animal cell cultures. In her research, Ferda uses both experimental and
theoretical/computainal approaches such as kinetics, mass transfer and metabolic flux
balance analysis. She has also taught a wide range of chemical engineering and bioprocess
engineering courses at graduate and undergraduate levels.

-16-
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T o p iEgploitation of Interspeciednteractions for Biopharmaceuticals Production

Prof. Ferda Mavituna
The University of Manchester, UK

Abstracd One of the current global challenges is the discovery and then large scale
production of novel antibiotics to combat the rising number of @tith resistant
microorganisms. Antibiotics and some other bioactives are produced in nature as a
consequence of intapecies interactions. Usintreptomyces coelicoloas a model
microorganism which produces pigmented antibiotics actinorhodin and upetgiosin,

we investigated its interaction with live and dead cells and then threinedium extracts

of E. coli, Bacillus subtilisandStaphylococcus aureuB almost all these case&3, coelicolor
changed its antibiotic production pattern andduced higher concentrations of the more
valuable undecylprodigiosin. Considering the regulatory matters, in the bioprocesses for
antibiotics production, the addition of live cells of another microorganism, especially a
pathogen would not be acceptable. e other hand, if interaction compounds can be
identified and then proven to be active in eliciting antibiotic or other biopharmaceuticals
production, their addition to bioreactors at large scale production should be acceptable to
regulatory authoritiesNe therefore, developed an extraction and purification procedure along
with a bicassay for tracking thede. coli actives. Although not completely identified yet, a
compound which seemed to be a moiety of Ehecoli actives did elicitS. coelicolorin

exactly the same manner as li#e coli. This should lead to novel strategies both for the
discovery of novel biopharmaceuticals and their subsequent industrial scale production.

-17-
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Invited Speakerl

L
Assoc Prof. Rajiv Arora

Shaheed Bhagat Singh State fi@cal Campus, Ferozepur, India

Assoc. Prof.Dr. Rajiv Arora is working as Head of the Chemical Engineering Department of
Shaheed Bhagat Singh State Technical Campus, Ferozepur (India). He has done in Ph.D in the
field of biofuels from Panjab Universit¢handigarh (India). He has 17 years of teaching
experience and 5 years of Industrial experience. His research areas include biofuels from
waste biomass, heterogeneocestalysis, extraction of oilsiitrients & byproducts from
biomass, environmental engimeg and photecatalytic degradation. He is chairman and
members of board of studies in Chemical Engineering of many Universities in India. He
provides consultancy to may edible oil industries regarding the process intensification and
optimization. Heis the recipient ofnumerousnationalawards and financial grants for his
research work in the field of biofuels and extraction of nutrients.

-18-
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T o p iPmductién of Biodiesel Production by Transesterification of Waste Oil with
Methanol Under Microwave Irraation Using Heterogeneous Catafyst

Assoc Prof. Rajiv Arora
Panjab University, India

Abstrac® A microwaveassisted production of biodiesel was conducted in this research to
expedite the chemical reaction and to attain high product yields in a riglaharter time.
Microwaves are basically electromagnetic radiation, transferring energy directly to the
reactants and thereby giving rise to intense localized heating. Consequently, the preheating
step is eliminated and the reaction can be completedhiorger time. Modified egg shell was
used as low cost catalyst for the transesterification of the waste frying oil. The effects of
microwave power, reaction time, methatwloil ratio, and catalyst loading were investigated.
The experimental results reved that there was a remarkable enhancement for biodiesel
production using microwaves compared to conventional heating. The maximum yield of fatty
acid methyl esters reached 94.2% under the optimal condition of reaction time of 10 min with
800 W microwaveower, methanelo-oil ratio of 24:1, and catalyst loading of 15%.

-19-
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Day

Brief Schedule for Conference

July 14, 2017 (Friday)
Venue: Lobby

Arrival Registration 9:00~17:00
Committee Meeting 15:00:00
July 15, 2017 (Saturday) 9:00~17:55

Venue: Marina & Miré room
Arrival RegistrationKeynoteSpeecks and Conference Presentation

Morning Conference

Venue: Marina Room

Opening Remark 09:00~09:05
Prof. Maria TomoaigCotise| BabesBolyai University of CluiNapoca, Romania
Keynote Speechl 09:05-09:45

T o p iPmopertiés of Porous Metals Produced by Powder Metallurgy Based Methods
(Prof. Yuyuan ZhapUniversity of Liverpool, UK
Keynote Speechll 09:45-10:25
Top i d-rontigr Research in Advanced Nanostructured Hydroxyapatites
(Prof. Maria TomoaigCotise| BabesBolyai University of ClujNapoca, Roman)a

CoffeeBreak & Group Photo Taking 10:25-10:50

Keynote Speechill 10:50-11:30
T o pi c :ipleEkmlisiorts Liquid Platforms for Encapsulation, Protection and Delivery of Acti
Il ngredientso
(Prof. Ewa DluskaWarsaw Univeristy of Technology, Polgnd
Keynote SpeechlvV 11:30-~12:10
Topi c: ACeramics Mat eriialag ifomrs 0HI g
(Prof. Alexandre MaitreUniversite de Limoges, France

Lunch 12:10-13:30 Venue: Carabela room

Afternoon Conference

Venue: Marina Room
Plenary Speech 13:30-14:00
Topic: i E x p | -gpéciesalntaractions forf Biophantaecre ut i cal s P
(Prof. Ferda Mavitunal' he University of Manchester, UK
Invited Speech 14:00-14:20
Topic: AProduction of Biodiesel Producti on
Microwave Irradiation Using Heterogenee Cat al yst 0O
(Assc. Prof. Rajiv Arora,Panjab University, Indja

-20-
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Presentatiors
Sessionl(Part. 1): 14:20~15:20 Sessior2(Part. 1): 14:20~15:20
Venue: Marina Room Venue: Mir6 Room
4 presentationd opic: fiMaterials | 4 presentatiosTopic: iiMaterials Chemistry
Science and Engineeriag and Chemical Engineering

Coffee Breakl5:20~15:40

Sessionl(Part. 2): 15:40~17:40 Sessior2(Part. 2): 15:40~17:55
Venue: Marina Room Venue: Mir6 Room
8 presentationg opic: iMaterials | 9 presentabnsTopic: iiMaterials Chemistry
Science and Engineeriag and Chemical Engineering
Poster sessic®00~17:55 Venue: Marina Room
Dinner 18:00 Venue: Carabela room

.‘ July 16, 2017(Sunday) 9:00~17:00 One DayVisit

Tips: Please arrive dhe conferenceroom10 minuteshefore the session begito uploadPPTinto thelaptop.
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Detailed Schedule for Conference

July 15, 2017 Gaturday)

\Venue Marina & Mir6 room

Opening Remark
Prof. Maria TomoaidCotisel

09:00-09.05 BabesBolyai University of CluiNapoca, Romania

Keynote Speech |

Prof. Yuyuan Zhao

09:05-09:45 . University of Liverpool, UK

)y Topic: AProperties of Porous Met
Met hods o

Keynote Speech Il
Prof. Maria TomoaidgCotisel

09:45-10:25 BabesBolyai Universty of Cluj-Napoca, Romania
Topi c: AFrontier Research in Ad\
10:25~10:50 Coffee Break & Group Photo Taking

Keynote Speech Il
Prof. Ewa Dluska
Warsaw Univeristy of Technology, Poland
Topi c: A Mudng Ligoid RIatfdEnns diol Esncapsulation,
Protection and Delivery o

10:50~11:30

Keynote Speech IV
Prof. Alexandre Maitre

11:30-12:10 Universite de Limoges, France
Topi c: AfCeramics Materials fg
12:10~13:30 Lunch
Plenary Speech |

Prof. Ferda Mavituna
The University of Manchester, UK
Topi c: i E x p |-gpeéciesalriteractians forfBiopharmagauticy
Productiono

13:30~14:00

Invited Speech |

Assoc Prof. Rajiv Arora
: Panjab University, India
14:00~14:20 | - °

A Topic AProduction of Biodiesel

Waste Oil with Methanol Under Microwave Irradiation Using
Het erogeneous Catalysto
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Session (Part. 1) 4 presentationopic:ii Mat eri al s Sci en
14:20~15:20 | Session 2Rart. 1) 4 presentation3opic:i Mat er i al s Che mi
Engineeringo
15.20~1540 Coffee Break
Session {Part. 2) 8presentationJopic:i Mat er i al s Sci en
15.40~17:55 Session gPart. 2) 9presentationdopic:i Mat er i al s @émicahi
Engineeringo
18:00 Dinner

Note: (1) Please register on July 14 unless unavoidable reason

(2) Theorganizerdoesn6t pr ovi de aandwersuggedt gotnake an early reservation.
(3) One Best Oral Presentatim will be selected fromeachoral presentation sessiorand the
Certificate for BestOral Presentation will be awardedat the end ofeachsessioron July 15, 2017.
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Session 1

Tips: The schedule for each presentatiorsifor reference only.We strongly suggestyou attend the
whole session in order not to misgour presentation

Afternoon, July 15, 2017 Gaturday)
Time: 14:20~15:20
Venue: Marina Room
Sessionl(Part. 1): 4 presentations T o p i Material8 Science and
Engineeringd

Session Chair:Prof. Maria Tomoaia-Cotisel

S016 Presentation 1 @t20~14:35)

Effect of Experimental Parameteoa Nanofiber Diametefrom Electrospinningvith Wire
Electrodes

Guocheng Zhu, Lianying Zhao, Lvtao Zhu, Xiuyan Dangl\Weilai Chen

Zhejiang SciTech University, China

Abstrac® Polyvinylidene Fluoride (PVDF) nanofibers were electrospun by a Nanospider
equipment with wire electrodes. The parameters which would influence the fiber diameter
were investigated in terms of solution concentration, cartridge speed (feed rate of solution),
voltage, electrode distance, rotating wire speed, winding speed and slit diameter. The
morphology and diameter of fibers were observed by scanning electron microscope. The
results revealed that the solution concentration had significant influence on both fiber
morphology and fiber diameter; the cartridge speed, voltage, electrode distance and slit
diameter had slight effect on fiber diameter since the standard deviations were large; the
rotating wire speed and the winding speed had insignificant influence on iibestdr
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Afternoon, July 15, 2017 Gaturday)
Time: 14:20~15:20
Venue: Marina Room
Sessiorl(Part. 1): 4 presentations T 0 p i Material8 Science and
Engineeringd

Session Chair:Prof. Maria Tomoaia-Cotisel

S0QL7 Presentation 2 @t35~14:50)

Electrocaloric Prop#iesof Potassium Tantalum Niobate(Ktn) Thin Filimg SolGel Method
Kyeong-Min Kim , Sung-Gap Lee DongJin LeeandMin-Su Kwon
Gyeongsang National UniversitiRepublicof Korea

Abstracd In this study, Potassium Tantalum Niobate thin Films were falbdday the spin

coating method on Si(100) substrate usingokdlboy3s0;s metal alkoxide solutions. A
homogeneous and stable precursor was synthesized from alkasgdd solutions such as
potassium, tantalum, niobium ethoxide in Btmosphere. In the proef thin films,
impurities was removed by usinga@€2n syr i nge filter. The prec
Si(100) substrate with a Sj@ayer at 3000rpm during 30s by the spin coating. The coating

and drying procedure was repeated several times to form tKifNilms. Finally, the films

were heatreated at 750 for 30min. The Xray diffraction(XRD) pattern, surface
morphology of thin films were observed. The electrocaloric properties of KTN thin films

were investigated by indirect estimation.
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Afternoon, July 15, 2017 Gaturday)
Time: 14:20~15:20
Venue: Marina Room
Sessiorl(Part. 1): 4 presentations T 0 p i Material8 Science and
Engineeringd

Session Chair:Prof. Maria Tomoaia-Cotisel

SO0@7 Presentation 3 @t50~15:05)

Electrochemical Study of Unmodifiednd Inhibitor Doped Silane Films for Corrosion
Protection of AA2024T3

Nauman Mubarak, Jin Hu and Shawei Tang

Harbin Institute of Technology, China

AbstracH Aluminum alloy was coated with unmodified and ragth inhibitor doped silane
films. The role é number of hydrolysable groups, functional group and cerium ions towards
film protective quality was investigated. The atrrosion performance was evaluated using
electrochemical impedance spectroscopy (EIS), d.c. potentiodynamic polarization aryd energ
dispersive xray spectroscopy (EDS). The morphology was studied using scanning electron
microscopy (SEM). Results indicate improved corrosion protection performance especially
for cerium modified silane films with higher number of hydrolysable grousbitor doped
silanes present a facile method for-meatment of aluminium alloys prior to deposition of
top coat.
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Afternoon, July 15, 2017 Gaturday)
Time: 14:20~15:20
Venue: Marina Room
Sessionl(Part. 1): 4 presentations T o p i Material8 Science anl
Engineeringd

Session Chair:Prof. Maria Tomoaia-Cotisel

S0028Presentation 4 (165~15:20)

Mineralogical, Microstructural and Thermal Characterization of Coal Fly Ash Produced
From Kazakhstani Power Plants

Zhandos Tauanoy L Abylgazing C Spitas, G Itsés and V Inglezakis

Nazarbayev University, Kazakhstan

Abstracd Coal fly ash (CFA) is a waste {product of coal combustion. Kazakhstan has vast
coal deposits and is major consumer of coal and hence produces huge amounts of CFA
annually. The government agno recycle and effectively utilize this wasterpduct. Thus,

a detailed study of the physical and chemical properties of material is required as the data
available in literature is either outdated or not applicable for recently produced CFA samples.
The full mineralogical, microstructural and thermal characterization of three types of coal fly
ash (CFA) produced in two large Kazakhstani power plants is reported in this work. The
properties of CFAs were compared between samples as well as with putaies]

Coffee Break 15:20~15:40
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Afternoon, July 15, 2017 Gaturday)
Time: 15:40~17:40
Venue: Marina Room
Sessiorl(Part. 2): 8 presentations T 0 p i Material8 Science and
Engineeringd

SessiornChair: Prof. Maria Tomoaia-Cotisel

S0M2 Presentatio® (15:40~15:55)

Elastocaloric Effect in GNi-Al Shape Memory Alloys at Different Strain Rates
Muhammad Tahir Khan and Yu Wang
Xi 6an Jiaotong University, China

Abstrac® The elastocaloric effect in parystalline magnetic shape memory alloys
Co-Ni-Al is investigated by direct measurements at different temperature including the room
temperature range. We observed a reversible temperature change of 2.7 K, due to the stress
(350 MPa) induced martensiticansformation. We also measured the elastocaloric effect of
the material by different loading and unloading strain rates at different temperatures to see its
workability as solidstate refrigerants. The mechanical behavior of the material is also studied
by stressstrain curve at the room temperature and a completely recoverable strain of 2.2% is
observed. As our work revealed that, we have explored shape memory alloys which are good
enough to show elastocaloric effect and good ductility at different t@types. These good
properties together with the excellent performance in its mechanical test makeAC@a
promising material to be used in higkerformance elastocaloric materials and setate
refrigeration devices
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Afternoon, July 15, 2017 Gaturday)
Time: 15:40~17:40
Venue: Marina Room
Sessiorl(Part. 2): 8 presentations T 0 p i Material8 Science and
Engineeringd

Session Chair:Prof. Maria Tomoaia-Cotisel

S0035Presentatio® (15:55~16:10

El ectrodeposited Sil k Fi bntsowitm Enttappad Bioagive 0 n
Agents

Simona PopescuCristina Dumitriu and Cristian Pirvu

University Politehnica of Bucharest, Romania

Abstrac Titanium as implanmaterialhas been widely used due to its -mertness and
biocompatibility, mechanical andmorphological characteristics, osteonductive and
osteepromoting properties. Moreover, the surface of titanium can be easily treated,
chemically modified or coated twnprove integration through creating of an appropriate
surface texture or incorporati of bioactive agents. The biofunctionalization through
incorporation of bioactive agents onto implant surfaces or within coatings has been
increasing over the last years to ameliorate implant integration and reduce implant site
inflammation.
During surf@e implant modification, treatments may include higist processes or extreme
conditions of temperatures and pH, which can alter the bioactivity of many incorporated
molecules, thus limiting or significantly reducing their incorporation and affecting the
bioactivity. The surface coatings on titanium implants are also subjected to delamination
which can result in ultimately failure. It is essential that the coatings and the corresponding
deposition techniques are controllable, reproducible and provide adecqdhesive
proprieties.
The objective of this research study was to generate silk coatings with entrapped bioactive
agents on titanium surface material. The silk fibroin protein derived from silkworm Bombyx
mori cocoons attracts the attention due torémearkable mechanical and physical properties,
including tunable degradation, biocompatibility, drug stabilizing capabilities, and impressive
mechanical properties. In the case of a metal substrate coated with an organic film, a special
attention is givernto the anchorage between this two different materials. In this way, the
titanium substrate was coated with silk fibroin using electrodeposition. The advantages of
using the electrochemical technique to obtain adherent silk fibroin coating on conductive
materials refers to short deposition time, the simplicity of the equipment, and easy control of
the thickness and morphology of the deposited coating through simple adjustment of the
-29-
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deposition time and applied potential. The electrodeposited silk filmtesided to be a
bioactive implant coating aimed to improve osseointegration via the incorporation of active
agents. The coating process is influenced by factors such as concentration of silk fibroin
solution, process time voltage, and distance betweertredes. These coatings were
characterized in terms of surface properties, nanotopography and morphology,
electrochemical stability in physiological simulated fluids, and the capacity to exert
biological activity. Finally, it can be concluded that bioadedasilk based coatings will
enable new therapeutic approaches in regenerative medicine.
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Afternoon, July 15, 2017 Gaturday)
Time: 15:40~17:40
Venue: Marina Room
Sessiorl(Part. 2): 8 presentations T 0 p i Material8 Science and
Engineeringd

Session Chai Prof. Maria Tomoaia-Cotisel

S0036Presentatiof7 (16:10~16:25

Embedding Bactericidegubstance on Titanium Surfaddsing Biocompounds
Cristina Dumitriu , Simona Popescu and Cristian Pirvu
University Politehnica of Bucharest, Romania

Abstrac® When theimplants are positioned in compromised bone (as a result from trauma,
infection or systemic diseases), failure can take place. A key factor in the implant integration
and in avoiding failure is interface between implant and bone. Therefore, improvement of
biomaterials is through surface modification. This should be done to increase corrosion
resistance, ensure appropriate mechanical performance and decrease bacterial adhesion.
Since titanium implants are widely used, different strategies have been devédtope
improving the surface properties of titanium. Surface modifications include morphologically
(such as nanostructures by anodic oxidation) and/or by biochemical coatings applied for local
deliver of the pharmacological substances and bioactive proteins

In this research study we propose different surface modifications on titanium for local deliver
of tetracycline, as an alternative strategy to conventional systemic antibiotic treatment. One
surface modification is made by titanium anodization to crdeteide nanotubes. Original
nanostructures where obtained. Tetracycline was then applied on surface only by immersion
or via musselnspired adhesive dopamine. Dopamine was used because of its capacity to
adhere onto surface and undergo-peliymerizatia. In this way a film was formed on top of
nanotubes, and it can function as anchor to graft tetracycline. Other surface modification was
made by electraleposition of silk fibroin modified with tetracycline. In this way we obtained
different systems forokcal delivery of tetracycline. Samples were subjected to surface
characterization by microscopy and contact angle measurements. Electrochemical stability in
physiological simulated fluids was another important aspect. Tetracycline release was studied
by spectroscopic methods and was made a comparison between the two systems. Finally, it
can be concluded that dopamine and silk fibroin were promising candidates for embedding of
tetracycline onto titanium implant. Also, these local delivery systems havett@ipbto be

used in the management of periodontal diseases.
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Afternoon, July 15, 2017 Gaturday)
Time: 15:40~17:40
Venue: Marina Room
Sessiorl(Part. 2): 8 presentations T 0 p i Material8 Science and
Engineeringd

Session Chair:Prof. Maria Tomoaia-Cotisel

S0043PresentatioR (16:25~16:40)

Towards MulttFunctional Recycled Papers: Adapting Carbon Based {S#&mgtures as
Fillers

Volkan Eskizeypeka nd Os man Fati h Damnal é

Canakkale Onsekzi Mart University, Turkey

Abstrac® Multi-functional electronic deees such as flexible displays, foldable and
wearable devices, quantum dot devices, stetgetron transistor devices, magnetic flux
guantum devices, and super capacitors have recently become popular in many areas and
applications with the aid of nanotediogy. Thermoplastic based substrates such as
polytylene terephthalate, polyethylene naphthalate and polyimide are preferred due to their
excellent gas and moisture barrier properties. Recently, alternative nanotechnology based
materials which allows scdie process and low cost to produce substrates for
multi-functional electronic devices have been investigated including recycled paper.

The aim of this study is to establish experimental procedures and analytical tools to develop
scalable and repeatableopess to produce multifunctional carbon nanotube and graphene
based cellulose papers to adapt in smart devices. The fabrication process includes shredding
of papers, mechanical and ultrasonic mixing of the paper and carbonous nanoadditives in a
solution, and finally filtering/rolling stages to prepare the graphene/paper composites. The
process parameters such as carbon nanotube and graphene/paper concentration and thickness
of the final product were systematically investigated to improve electrical cavitucthe
distribution of the nanoaditives within the cellulose paper was monitored by scanning
electron microscopy and correlated with Raman analysis. Two probe conductivity
measurements were utilized to reveal the contribution of process parametirstiicakthe
electrical conductivity.

The prepared carbon nanotube and graphene/cellulose paper can be utilized in the fields of
electronic and energy storage devices and electromagnetic interference shielding We think
that this work will lead potentiavenue to low cost mass production of conductive paper as
well as recycle of waste resource.
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Afternoon, July 15, 2017 Gaturday)
Time: 15:40~17:40
Venue: Marina Room
Sessiorl(Part. 2): 8 presentations T 0 p i Material8 Science and
Engineeringd

SessiornChair: Prof. Maria Tomoaia-Cotisel

S0044Presentatio® (16:40~16:55)

The Microstructure Evolution in FB5CrxNi-5Mo-C [x =0, 5, 10, 15 and 20 wt.%] Alloys
Krzysztof WieczerzakandPi ot r Baga
AGH University of Science and Technology, Poland

Abstracd In the present work the concept of new wear resistant, iron based alloys with high
physicochemical properties, strengthened additionally by intermetallic compounds, from the
Fe-Cr-Ni-Mo-C system is given. The project of the alloys was supported by thermmityna
simulations using CALPHAD approach via Then@alc. Selected alloys were synthesized

in an arc furnace in a high purity argon atmosphere using suction casting unit.
Thermodynamic calculations were compared with the experimental results. The studies
involved a wide range of experimental techniques 83 -haracterizethe alloys in the
ascast state and after heat treatment including optical emission spectrometry, high resolution
dilatometry, light microscopy, scanning electron microscopy, electron micropradgsis,

X-ray diffraction and microhardness tests. The research results will be used to build a
systematic knowledge about the new group of alloys.
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Afternoon, July 15, 2017 Gaturday)
Time: 15:40~17:40
Venue: Marina Room
Sessiorl(Part. 2): 8 presentdions- T 0 p i Material8 Science and
Engineeringd

Session Chair:Prof. Maria Tomoaia-Cotisel

S0045Presentatiod0 (16:5~17:10)

Estimation of Compressive Stgth of Concrete Column Membérsing Ultrasonic Pulse
Velocity Method

SeongUk Hong, JongHyun Kim, Yong Taeg LeeandSeungHun Kim

Hanbat National University, South Korea

Abstrac® Usage of highly reliable nondestructive evaluation method for maintaining
concrete structure and safety is rising. Nondestructive evaluation technology makes it
availableto test any internal or external damage, stress, and change of material without
giving any damage to structures by using stress wave, ultrasonic wave, electromagnetic wave
and thermal infrared. This study (NRP17R1A2B2009743) tries to figure out relaiship

of ultrasonic pulse velocity between hollow column member before collecting core and after
collecting core using ultrasonic pulse velocity method. Hollow column specimen has
specified concrete compressive strength of 40Mpa, and 50Mpa. Replacemeotreatycled
aggregate is set to be 0%, 30%, 50% and 100%. The size of specimen isG886mmO

300mm. Ultrasonic pulse velocity for hollow column was obtained for each replacement rate
according to ASTM C59D2, KS F 2731. Ultrasonic pulse velocity befamed after
collecting core had difference of 1.38% which is not a vivid difference, and compressive
strength of specimen and core had difference of 14.6% which can be considered as reliable
result. As the result of experiment for evaluating compressieagitt of concrete hollow
column by using ultrasonic pulse velocity method, reliable result for compressive strength of
concrete could be gained. Therefore, this method can contribute for maintaining concrete
structure and it is safety.
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Afternoon, July 15, 2017 Saturday)
Time: 15:40~17:40
Venue: Marina Room
Sessiorl(Part. 2): 8 presentations T 0 p i Material8 Science and
Engineeringd

Session Chair:Prof. Maria Tomoaia-Cotisel

S0013Presentatiodl (17:10~17:25)

Potential Application of Iron Oxide Nanogigles as Magnetic Fluid Hyperthermia for Cancer
Treatment

Gholamreza Nabiyouni Z. Shaterabadil and M. Soleymani

Arak University, Iran

Abstrachd Magnetic nanoparticles as effective heatdiator agents in hyperthermia
treatment might be able to producesquired heat for killing cancerous cells.
Superparamagnetic iron oxide nanoparticles ( ) with different sizes in the rangE9airb

were successfully fabricated by-peecipitation method. In order to control particle size and
also stabilize nanopartidein physiologic conditions, the nanoparticles were covered by a
biocompatible layer of dextran throughsituand semiwo-step methods.

The experimental results confirms the superparamagnetic behavior of all samples. The
findings also show that the shest nanoparticles (with average size of 5 nm) are obtained by

in situmethod in which dextran acts as surfactant during precipitation of nanoparticles. Also,
the best stability is devoted to the fluids containing these particles which are highly stable a
physiological pH for several months. Furthermone, vitro cytotoxicity measurements,
performed on L929 cell line (mouse fibroblast), reveal that the presence of biocompatible and
protective layer of dextran significantly increase the viability of dext@ated nanopatrticles.
Heating efficiency of magnetic fluids was evaluated by calorimetric measurements under the
high-frequency magnetic field. The experimental results show that the specific absorption rate
(SAR) of nanoparticles, defined as the heategated per gram of magnetic nanoparticles at
unit of time, is depended on the size and concentration of nanoparticles as well as field
strength and frequency. However, the size suitability is a necessary and sufficient condition
for heat generation by segparamagnetic magnetic nanoparticles, so that the nanoparticles
with smaller size cannot produce any appreciable heat under a safe alternating magnetic field
used in biomedical applications. In addition, the larger magnetic nanoparticles (with average
size of 19 nm) have the optimized SAR and consequently can be used as efficient heating
mediators for magnetic fluid hyperthermia.
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Afternoon, July 15, 2017 Gaturday)
Time: 15:40~17:40
Venue: Marina Room
Sessionl(Part. 2): 8 presentations T 0 p i Material’s Science and
Engineeringd

Session Chair:Prof. Maria Tomoaia-Cotisel

S0019Presentatiod2 (17:25~17:40)

SurfaceRoughening and Nanoscale BehawbElectrodeposited Silver Thin Films
Gholamreza Nabiyounj M. NasehnejadndM. Gholipour
Arak University,Iran

Abstrac® The surface morphologies of silver thin films prepared by electrodeposition
technique were studied by atomic force microscopy. We have performed scaling law analysis
using fractal concept. The observed surfaces were characterized by raot soare
roughness, heighheight correlation, lateral correlation length, growth exponent, roughness
exponent and fractal dimension. It is found that the surface roughness of thin film Increases
with film thickness. The fractal analysis shows that thee/af fractal dimension decreases

as the film thickness increases. Moreover the increase of thickness influenced the lateral
correlation length strongly. Thus, these features may be controlled by choosing an optimum
film thickness. On the other hand, tREM micrographs of Ag films show that Ag films have
uniform distribution of grains over the surface throughout all the regions. These grains have
facets and their size become higher with increasing thickness film.
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Session 2

Tips: The schedule for each pesentation s for reference only.We strongly suggestyou attend the
whole session in order not to misgour presentation

Afternoon, July 15, 2017 Gaturday)
Time: 14:20~15:20
Venue: Mir6Room
Sessior2(Part. 1): 4 presentations T o p i Materiafs Chemistry and
Chemical Engineeringd

Session Chair:Prof. Ferda Mavituna

S0012Presentatiord (14:20~14:35)

Obtaining ThiAFilms Based on Chitosan and Carboxymethylcellulose with Antibacterial
Properties for Biomedical Devices

Aliya Kapanovna Ospamna, Balzhan Esimkhanovna SavdenbekovaMariam Kozybaevna
Iskakova, Roza Amirzhanovna Omarova, Rahmet Nokeevich Zhavtyb&alnur
Zhanbolatovna NussigndAibek Serikuly Abdikadyr

Al-Farabi Kazakh National University, Kazakhstan

Abstrac® The physicechemtal studies of produsing nanocoating in the form of multilayers

on the basis of chitosan and carboxymethyl cellulose were done. Was justified the use of
triclosan, chlorhexidine, silver ions and iodine as potential antibacterial agents in the
composition & nanocoating for medical and biological implantable systems. Preliminary
studies of antibacterial activity of the resulting multilayers on silicon plate showed good
activity against many bacteria.
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Afternoon, July 15, 2017 Gaturday)
Time: 14:20~15:20
Venue: MiroRoom
Sessior2(Part. 1): 4 presentations T 0 p i Material8 Chemistry and
Chemical Engineeringd

Session Chair:Prof. Ferda Mavituna

S0014Presentatior (14:35~14:50)

Cytotoxic Effectsof Bio-Synthesized Silver Nanoparticles frafiburnum opuls L. in Breast
Cancer (SKBR3) Cells: An IrVitro Analysis

Dil ek DEMKREZENF¥LLNMADO]an KOCA, dndSerapi ye S! M
YALCIN

Erciyes University, Turkey

Abstrac® Bio-synthesis of nanoparticles by using plant extracts is cost effective,

environmentalfriendly and doesnot involve the use of toxic chemtals or elevateenergy
inputs. Presentstudy revealed that cytotoxic effect of AgNPs was synthesizedusing

ViburnumopulusL. extract.Accordingto statistics breastcancelis the secondmostcommon
causeof cancerdeathin women.In this scenariothe developmentof novel andecofriendly

drugs is of timely importance. This researchfocused on the anticancer activity of

bio-synthesizedgNPsfrom V.opulusL. extractson humanSKBR-3 cells breastcancercells

was also investigated.Nanoparticleswere charaterized by UV-Vis spectroscopyX-ray

diffraction (XRD), Fourier transform infrared spectroscopy(FTIR), Scanning electron
microscopy (SEM) and Energy dispersive X-ray spectroscopy(EDX). Bio-synthesized
AgNPs effectively inhibited may be used as effective antimicrobial and antibreastcancer
agents.
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Time: 14:20~15:20
Venue: MiroRoom
Sessior2(Part. 1): 4 presentations T 0 p i Material8 Chemistry and
Chemical Engineeringd

Session Chair:Prof. Ferda Mavituna

S0015Presentatior8 (14:50~15:05)

Comparision of Biyesynthesizedbilver and Zinc Nanopsicles fromViburnum opulug..for
Antimicrobial Activity

Di | ek DEMKRE Z Eahh Dédan MDE ZSeyda YILMAZ andKisat Seyfi
DEMKREZEN

Erciyes University, Turkey

Abstrat¢d This study reported to the biosynthesis potentials of leaf and fruit extracts of
Viburnum opulug.. for production of silver and zinc nanoparticle without use of any external
reducing orcapping agent. The appearance of dark brown color indicated thgletem
nanoparticle synthesis which was further validated by absorbance peak byvislV
spectroscopy. Thenorphology of the synthesized particles was characterized by scanning
electron microscopy{SEM). The Xray diffraction (XRD) patterns clearly illustratethe
crystalline phase of theynthesized nanoparticles. Fourier Transform Infrared (FTIR)
spectroscopy was performed tdentify the role of various functional groups in the
nanoparticle synthesis. The biosynthesizad and Ag nanoparticles showed promgs
antimicrobial activity against E.cofind S.aureusacteria and some fungi. The biologically
synthesized zinc and silveranoparticles showed promising activity against all the tested
pathogenic strains and thetivity has been enhanced with the issed dose levels.
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Chemical Engineeringd
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S0023Presentatiod (15:05~15:20)

Optimized Production of Coal Fly Ash Derived Synthetic Zeolites for Mercury Removal from
Wastewater

Zhandos Tauanoy Dhawal Shah, Grigorios ltskasdVasileios Inglezakis

Nazarbayev UniversityKazakhstan

Abstrach Coal fly ash (CFA) derived synthetic zeebt have become popular with recent
advances and its evexkpanding range of applications, particularly as an adsorbent for water
and gas purification and as a binder or additive in the construction industry and agriculture.
Among these applications, perpal interest has been in utilization of CFA derived synthetic
zeolites for removal of heavy metals from wastewater. We herein focus on utilization of
locally available CFA for efficient adsorption of mercury from wastewater. To this end,
experimental contiobns were investigated so that to produce synthetic zeolites from
Kazakhstani CFAs with conversion into zeolite up to 78%, which has remarkably high
magnetite content. In particular, the effect of synthesis reaction temperature, reaction time,
and loadingof adsorbent were systematically investigated and optimized. All produced
synthetic zeolites and the respective CFAs were characterized using XRD, XRF, PSA and
porosimetric instruments to obtain microstructural and mineralogical data. Furthermore, the
syrnthesized zeolites were studied for the removal of mercury from aqueous solutions. A
comparison of removat 40 -haracteriand its relationship to the physical and chemical
properties of the synthetic zeolites were analyzed and interpreted.

LY
Q.
e

Coffee Break 15:20~15:40
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Chemical Engineeringd
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S0031Presentatio® (15:40~15:55)

Redox Activity of AF* in Nanosize Binary Metal Oxide Obtained from Layered Double
Hydroxideas an Anode for Lithium Battery

Noriyuki Sonoyama, Yoshitaka Ogasawara, Testuya Tsukada and Satoshi Yoshida
Nagoya Instituteof Technology, Japan

Abstrac® A new conversion type anode material for lithium ion battery utilizing the redox
activity of aluminum (lll) ion has developed. Conversion type materials are known to have
a serious weak point as anode materials, that iitifereaction voltage in spite of its high
capacity (over 600 mAh/g). This high reaction voltage originates in high redox potential of
transition metal oxide such as NiO or CoO, those are known as representative conversion
anode materials for lithium iobattery. In order to improve this high reaction voltage, it is
effective to use oxides of light metal with lower redox potentials such as aluminum oxides,
titanium oxide and so on.However, aluminum oxides are difficult to use as the electrode
materialsowing to its low electric and ionic conductivity. We have synthesized solid solution
of nickel oxide and aluminum oxide with nano level particle size by calcination -&f Ni
layered double hydroxide (LDH). The fine structure of calcinated materials arendetd by

XRD and XAFS: Nf* and AF* ions are randomly locating metal ion sites of NiO with rock
salt structure and cation vacancies are introduced to compensate the excessive charges
brought by the aluminum ions. In this structure, electron and lithiumare expected to be
supplied to At* ion via NiO type host structure andtion vacancies, respectively.

The charging capacity of the half cell with lithium metal counter electrode from 0.03 V to 1.5
V, that corresponds to the discharge capacity offtiHecell was improved to 600 mAh/g,
whereas thatdr pristine NiO was 230 mAh/dgrhis improvement of capacity in the lower
voltage region is expected to originate in redox of aluminum ion. The redox activity of
aluminum ion was confirmed by esitu XANES measurement at Al K edge. The absorption
edge of aluminum ion shifted to lower energy direction with discharge from 1560 keV to
1556 keV. With charging, the absorption edge of aluminum shifted back to the initial position.
This directly indicates the rea activity of aluminum ion during chargischarge. This is the

first report of anode material for lithium battery that utilizes redox of aluminum ion as far as

we know.
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EO0003Presentatiol (15:55~16:10)

Ambient Air Quality Assessmenof Twelve Inhabited Areas in the State of Kuwait between
Years 20112014

Ayed A. Al-Fadhli

Kuwait PetroluenCoporation Kuwait

Abstrac® Environmentalawarenesss of growing concern in the state of Kuwait, especially
after the recognition of Kuwait Environment Public Authority (KUEPA) as a separate entity
with legal power backn year 2001. In this relation, the outdoor air quality data collected over
the period of five years (2042014) were analyzed for twelve residential areas in the state of
Kuwait which cover most of the country livingrritories Data points were colleadn two
different time spans; monthly average data points and annual mean averages which were used
to calculate the Year Average Common Air Quality Index (YACAQI) city background sites for
the following pollutants: SO2, NO2, PM10 & Benzene in order topame Kuwait outdoor

air quality in compare to the European norms using the air quality index (AQI) in-esmit

to identify how polluted the air was and deviation severity. The results indicate that the
YACAQI for NO2 and PM10 are above the Europeanddah to all the studied area, where
the as for SO2 level were found to be below YACAQI except for three locations which are
Al-Shuaiba industrial area, Aeheheel & AlSalam residential areas.
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Theoretical and Experimental Studies on Extraction of Carboxylic Acs Aqueous
Solution Using lonic Liquids

Shitanshu Pandey, Mayank Rustalantak KamsonlianandSushil Kumar

Department of Chemical Engineering, Motilal Nehru National Institute of Technology
(MNNIT), Allahabad, India

Abstracd This study is aimed to invegate the ability of ionic liquids (green solvents) for

the recovery of various acids such as ltacon@lycolic-, Tartaric, Oxalic, Propionie,

Lactic, Acetic, Acrylic-, Glyoxylic- and Nicotinic acids from aqueous solutions as
simulated fermentatiobroths. Selectivity and capacity of ionic liquids for extraction of acids

are predicted by using the COSMOtherm software version C3.0 Release LROUTE N

is used as a model ionic liquitb verify the extraction ability of ionic liquids with
experimeral results. The effects of solvent, anions and cations of ionic liquids, and the length
of carbon chain on the selectivity and capacity are also determined. The results indicate that
sulfate anions in imidazolium based ionic liquids are comparativelgritn other anions
available in the database. It is also observed that with the increase in the length of carbon
chain the selectivity decreases where as the capacity increases.
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Green Synthesis of Iron NanoparticlesAyueous Extracof Eriobotrya japonicalLeavesas
a Hetergeneous Fentalike Catalyst : Degradation of Basic Red 46

Emel Simla ONAL, Tolga YATKIN,Memduha ERGUT and Ayla OZER
Mersin University, Faculty of Chemical Engineering, Turkey

Abstrac® In the present study, iron nanoparticles (FeENPs) were synthesizesihigyagueous
extract ofEriobotrya japonicaleaves.The synthesized FeNPs were characterized DS,

XRD, FTIR, and SEM/EDX techniques. The characterization studies showed that, the
prepared FeNPs were irregular spherical particles and mainly consiagbemite ¥FeOs),
magnetite (F€0,), and iron oxohydroxide (FeOOH) structures. Subsequently, the synthesized
FeNPs were utilized as a heterogeneous catalystefomlourisation of toxic azedyestuff,

Basic Red 46, with Fentdike degradation in therpsence of kD,. BR 46 decolourisation

was measured spectrophotometrically and expressed in terms of the decrease & JV
absorbance-eNPs have high colour removal efficieny for BR 46 from aqueous soliftien.
effects of process parameters such agalndye concentrations (100 5000 mg/L) and
catalyst (FeNPs) concentrations (0i25 g/L) onFentonlike degradatiorwere investigated

in a batch system. Fdtentonlike degradation of BR 4@t room temperaturéhe optimum

initial BR 46 concentration ahFeNPsconcentratiorwere determined &00 mg/L of and 0.5

g/L, respectively.Moreover, the possible Fentdike decolourisation mechanism of Basic
Red 46 was proposed. The suggested mechanism was based on the adsorption of Basic Red
46 on the surface dfeNPs, decomposition of.B,, and formation of hydroxyl radicals and
finally, oxidation of Basic Red 46.
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Life Cycle Assessment of Biodiesel Production from Microalgae: A Mass and Energy Balance
Approach in Order to Compare Conventional wisitlsitu Transesterification

Fehmi Gorkem Uctug, Divya Naginlal Modi and~erda Mavituna
Izmir University of Economics, Turkey; The University of Manchester, United Kingdom

Abstrac® The aim of this work was to perform life cycle analyses (LCA) based on detailed
process mass and energy balarfoeshe production of biodiesel from microalgae in order to
compare the conventional transesterification with in situ transesterification. GaBi software
was used to perform the LCA. The material balances revealed that a slightly lower biodiesel
yield wasobtained for in situ transesterification process (5.06 kg/day) when compared to the
conventional one (5.5 kg/day). GaBi results showed that the global warming potential (GWP)
of the conventional transesterification process was higher than in situ trafisait by

140 kg CO2 equivalent (per tonne of biodiesel produced). No substantial difference was noted
however, for acidification (4.15 vs. 4.34 kg SO2 equivalent), eutrophication (0.641 to 0.666
kg PO4 equivalent) and human toxicity potential (723 ¥7 kg dichlorobenzene equivalent)
between the two processes per kg of biodiesel produced. The results of the LCA analysis also
show that electricity production was the major contributor for all the environmental impacts.
When both the global warming pottial and biodiesel yield were taken into account, it could

be concluded that biodiesel production via in situ transesterification was a better option.
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Equilibrium, Kinetic and Thermodynamic Studies of Europium Adsorption by Biopolymeric
Composite

Cem GOK
Pamukkale UniversityTurkey

Abstrac® Biopolymers materials can be used for many applications in various areas. In this
study, prepared magnetic alginate/hydroxyapatite biopolymeric composites were used for
removal of europium from aqueous solution. In this respect, theqoloysmical parameters

of adsorption process are investigated for optimum uptake conditions. Sorption mechanisms
will be investigated using experimental results and calculated parameters from some models
as thermodynamic, isothermal and kinetic. The ressiiggest that these materials were
proven to be potent material with chemical adsorption mechanism for reducing the
concentration of europium with high efficiency in aqueous solution. Due to the high sorption
capacity as 250.0 mg/g of the prepared matepiak its easy preparation process, economic
advantage and environmental friendly nature would make these composites a promising
removal and recovery agent for lanthanides.
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Synthesis and Characterization of Hierarchical Fleker ZnO Particles as Effective
Adsorbent and Antiacterial Agent

Mihrican Karag@, G&ke Mersin,De ni z UzuBsmbhuEser, H. Kbr ahi
Ozer
Faculty of Food Engineering, Mersin University, Ciftlikkdy Campus, Turkey

Abstrac® In present work, hierarchical flowdike ZnO particles (FEZnO) weae synthesized

by organicfree hydrothermal route. The hexagonal structure and the formation of di@aer
structure of FEZnO were observed by XRD and SEM analysis, respectively. The adsorption
capability of F1-ZnO for the anionic (Sunset Yellow) and iocaic (Malachite Green) dyes

was investigated in a batch process. The effects of initial pH, initial dye concentration,
temperature, and adsorbent concentration on the studied adsorption processes were also
evaluated and the results showed that the studdbrption systems were noticeably
dependent of initial pH in the experimental range. The adsorption mechanism was described
by the equilibrium, kinetic, and mass transfer modelling. The results showed that the
experimental equilibrium data for both dy@&$twere fitted well to Langmuir isotherm model,

the studied adsorption kinetics were in the best agreement with the pseudo second order
model, both intraparticle and film diffusion were effective on the studied adsorption systems
as to WebeMorris model. Besides, the antibacterial activities of -EhO for the gram
negativeEscherichiacoli (0157: H7)and the gram positiveisteria monocytogenewere

tested.
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Sensitive Determination of Hg in Environmental Samples, Sea Water and River Water, Based
on as Solid Phase Extractionda@old Vapour Generation Electrothermal Atomic Absorption
Spectrometry

Ma@ del Mar Lpez Guerrero , M.T. Siles Cordero, E. Vereda Alonso, A. Gara de Torres
and J.M. Cano

Department of Analytical Chemistry, Faculty of Sciences, University of Malagay Spai

Abstracd The concentrations of pollutants in the environment have increased markedly in
parallel to industrial activity. One such pollutant is mercury, which is released into atmosphere
mainly as a result of the combustion of coal and other fossil. fuels
The measurement of mercury in a variety of samples has become a very important issue due
to its high toxicity as well as accumulative and persistent character. Mercury is not an
essential element for plant or animal life and it is a potential envircamhexic because of
its tendency to form covalent bonds with organic molecules and the high stability of-the Hg
bond. Due to this fact, highly sensitive methods are required for direct determination of such
extremely low levels
A rapid and simple metlilbwas developed for separation and-@oacentration of mercury by
flow injection solid phase extraction coupled with-love chemical vapour generation
electrothermal atomic absorption spectrometry 4@ ETAAS). The system is based on
chelating retentiorof the analyte onto the mini column filled with a new nanosorbent,
mesoporous silica functionalized with 1,5 bis-2epyridyl) methylene thiocarbohydrazide.
The main aim of this work was to develop a precise and accurate method for the
determination of Ig. Under the optima conditions and 120 s preconcentration time, the
detection |imit bbtwinkdRaBs 3, 0B8bé&mgiar2lecg
and an enrichment factor of 4. Furthermore, the method proposed has permitted the
determinatiornof Hg with low consumption of reagents and a sample throughput of about 18
.
The method was applied to the determination of Hg in sea water and river water. For the
quality control of the analytical performance and tradidation of the newly developed
method, the analysis of two certified samples, TMDA54.4, Fortified Lake, and LGC6187
River sediment was addressed. The results showed good agreement with the certified values.
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Microkinetic Temperatur€rogrammed Desorption study of jlathd HO on RuQ(110)
Kai-Ting Wang and Jy-Chiang Jiang
National Taiwan University of Science and Technology, Taiwan

Abstrac® Temperature programmed desorption (TPD) studies have been used as a tool in
surface catalytic reactions to determine the thermodynamic parameters and kinetics of
desorpton processes. This technique involves adsorption of selected adsorbate at low
temperature, and then its desorption rate is measured as the temperature is increased. In recent
years, the development of microkinetic models along with density functionalyt(ie6i)

methods has applied to simulate the TPD spectra in the heterogeneous catalysis. Besides, in
our earlier study, we proposed a model combine DFT methods with microkinetics, which
consists of coveragdependent desorption energies and temperaepaedent
pre-exponential factors to investigate the TPD spectra of &itd HO on RuQ (110) surface.

Even though our proposed model predicts both physisorption and chemisorption peaks of both
adsorbates with the experimental TPD spectra, it fails to expt@nregion between the
physisorption and chemisorption cases, and it underestimates the intensity of the adsorbate in
these areas. Hence, to improve our model, in this study we have considered the diffusion of
adsorbate from suimono layer to the secondykr and calculated the TPD spectra of both

NH3; and HO as a test case. Further, we also used the condensation approximation instead of
numerical approximation to calculate the desorption rates. Our results indicate that the
diffusion barrier of NH at highcoverage is smaller than the direct desorption energies and
simulated TPD spectra for Nhk in agreement with the previous experimental results.
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Effect of LiO and NaO Addition on Structureand Propertiesf Glass SysteniB,0s-Zn0O)

Djamila Aboutaleb, B. Safi, S. Laichaoui and Z. Lemou
Mé hhamed Bougara University of Boumerdes, Alg

Abstrac® This work present the study of the effect of adding alkali oxidg3 Ahd NaO on

the variation of the structure and properties of the glass systenOs-@10) prepared by

melt quenched method. Several tests and characterization methods were used idythis stu
Some of properties were investigated by measure like density and others by calculations. The
dilatometric curves were obtained and they revealed that the transition temperature (Tg) and
softening (Ts) have increased by addition ofCLiand NaO content It was also noted that

this finding has been proven by Differential Thermal Analysis (DTA) and an improvement of
mechanical properties of studied glasses.
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Effect of PostTreatments on Carbon Nanotube Film for Lithium Sulfur Battery
Youngjin JeongandHyeonjun Song
Soongsil University, South Koae

Abstrac® Due to the increase in demands for portable IT devices and electric vehicles, there
has ben a growing interest in lightweight, high energy density batteries. Lithium sulfur (LIS)
batteries are getting attention as a next generation energy source that satisfies such high
performance. The LIS battery is light and has a high energy density @\VZ6(kg. However,

it has not been commercialized due to the sh
generated during charging/discharging process. In this study, the effect -dfeptsient of

carbon nanotube (CNT) film, which is a supportecatholyte to act as an active material, on

the performance of the LIS battery is studied. The CNT film with modified pore structure has
better catholyte loading capacity and initial discharge capacity than the CNT film with
modified polarity on surface.hiese results show that the change in pore structure of the CNT
film affects the performance of the LIS battery more than the change in the polarity of the
surface of CNT film.

-51-



2017HKCBEESBARCELONA CONFERENCE

July 15, 2017 Gaturday)
Time: 09:00~17:55
Venue: Marina Room

Poster session7 presentations
S0033Poster3

Ef fect of the Co p rFenctions snothe Popeties thie JilicasParticlesk y |
Fabricated from Sodium Silicate

Cristina Lavinia Nistor, Sabina Georgiana Nitu, Raluca lanchis, Cristian Petcu, Elvira
Alexandresq, loanaCatalina GifuandDan Donescu

National Research&Development Institute for Chemistry and Petrocheini€gCHIM,
Romania

Abstrac® Preparation of alkysilica particles, based on sodium silicate and various
alkyl-functionalized coprecursolgnettyl triethoxysilane (MeTES), 4propy! triethoxysilane
(PrTES, isobutyl triethoxysilane {BUTES), octyl triethoxysilane (OTSO), dodecyl
triethoxysilane (DOTEOY and octadecyl triethoxysilan€ODTES)) is described in the
present study. The alkgilica hybrd particles were synthesized by a gyl process, in an
aqueous medium, using an oleic aeidodium oleate complex agabilizing system. The
sodiumsilicate / alkylsilanes molar ratio was 1/1. The resulted ordganctionalized particles
were evéuatedfor size, polydispersity index, zeta potential and surface morphology. After
drying, they were also investigated v&amultaneous thermogravimetry(TG) and differential
scanning calorimetry (BC) (TGDSC) analyses. Studyirthe effect of the organic funots
from the different alkoxysilane eprecursors on the physiechemical properties of the
alkyl-silica particles, gave us valuable information fdataoning stable and homogeneous
aqueous dispersions and about their potential use as carriers for eicatitie oils.
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Nanoporous Silica Aerogel Membranes for Q&apture
Yi-Feng Lin
Chung Yuan Christian Universityraiwan

Abstracd The use of a mbrane contactor combined with a hydrophobic porous membrane
and amine absorbent has attracted considerable attention for the capture cbfeQO its
extensive use, low operational costs and low energy consumption. The hydrophobic porous
membrane intedce prevents the passage of the amine absorbent while allowing the
penetration of C@molecules absorbed by the amine absorbent. Herein, for the first time,
highly mesoporous and watepellent SiQ aerogels were successfully coated onto a
macroporous AlD; membrane using different silanol precursors, such as tetraethyl
orthosilicate (TEOS), methyltrimethoxysilane (MTMS) and bis(triethoxysilyl) ethane
(BETES). The silicebased hydrophobic Sgerogel membranes exhibited much higher CO
absorption flux tha the uncoated silichased aerogel membranes and could be reused and
continuously operated for GOabsorption for extended periods of time. As a result,
silica-based waterepellent aerogel membrane contactors are a promising technology for
largescale CQ absorption postombustion in power plants.
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An Analysison the Luminance Efficiencyf Flexible POFANnd PreExisting POF Displays
by Methodof Weaving

Jin-Hee Yang Hyun-Seung Ch@andJoo Hyeon Lee

Yonsei University, South Korea

Abstracd Photonic fabriebased digital color clothing is a type of smart photonic clothing,

on the surface of which the colors of light from the light source manifadikeJthe
pre-existing plastic optical fiber (POF) that is prone to breakage during the process of
weaving, a flexible POF (POF) is equipped with both flexibility and durability that serve as
advantages for weaving. As luminance efficiency can vary dubke characteristics of the
F-POF, depending on the method of weaving, a systematic research on luminance efficiency
according to the method of flexible P@Faving is necessary. There is a need for analyzing
the luminance effect that changes dependinthemmethod of embroidery and investigation

of the efficiency of the FPOF compared to that of the peristing POF. Therefore, this
paper analyzed the luminance efficiency depending on the distance from the light source of
the FPOF and the angle of rotan of the FPOF compared to that of the prristing POF.
Evaluation results on the feasibility of the embroidery method for the flexiblef2&&d

textile display compared with the pesisting POF in terms of luminance are as follows:
First, regardlessf the embroidery design, the luminance eP®F was significantly (up to
1921%) higher than that of the pegisting POF. Second, in the case of an embroidery design
with a sharp rotation angle of 1807 the luminance values of the surrounding measurement
points other than the central point of rotation decreased (up to 87%) compared with that of
the central point in prexisting POF. On the other hand, the luminance values of
measurement points other than the central point of rotation maintained a relaigelevel

in F-POF.
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Functionalized Multiple Emulsions as Platforms for Targeted Drug Delivery

Agata Metera, Ewa Dluska, Agnieszka Markowsk&adomska, Barbara Tudek, Tomasz
Fraczyk and Konrad Kosicki
Warsaw University of Technology, Poland

Abstrac® The paper presents the results of modification of outer interfaces of oil drops of
multiple emulsions WO/W, for targeted drug delivery. The moidition involves physical
adsorption of antibodies: arfiD15 (Hodgkin's disease marker). The effect of molecular
interaction between molecules ariitibody(protein) and oil phase compounds was measured
using isothermal titration calorimetry (ITC). The I'&Dalysis also included investigation of
interactions between components of emulsion and antibody buffer. Multiple emulsions were
prepared by a orgtep method, in a bioreactor with tBeuetteTaylor flow. The innemphase

of the emulsion was aaqueoussdution of alginic acid, membrane phase was soybean oll,
the outer phase was distilled water, appropriate surfactants were added to each phase. The
influence of the structure of multiple emulsions (double emulsions with single internal drops
and many interal drops) on adsorption of antibodies was investigated. The ITC analysis
showed that antibodies interacted with emulsion compounds. The change in heat rates of
molecular interactions suggested adhesion of protein onto oil drops interfaces.
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Determination of the Stabilization System on,8@,, LiCl, LINO; and LpCO; Salts as
Inorganic Shape Stabilized Phase Change Materials by Scanning Electiorosddpy and
Infrared Spectroscopy

Yanio Enrique Mili&dh Rodduez , Mario Grgeda and Svetlana Ushak
Department of Chemical Engineering and Mineral Processing and Center for Advanced Study
of Lithium and Industrial Minerals (CELIMIN), Universidad de Antgésta, Chile

Abstrac® Shape Stabilized Phase Change MaterialssHE8!) allow the Phase Change
Materials (PCM) to retain the shape of the solid structure during the phase transition.
Therefore, liquid phase are contained by surface forces and capilbaotyging a large area

of heat transfer, also decreasing the-sobling and controlling changes in the volume of
storage materials when the phase transition occurs. However, the real approaches in which
these PCM are stabilized in the support material isdorrelation with some obtaining
parameters have been slightly analyzed. Therefore, the main objective of this work is to
determine by Scanning Electronic Microscopy (SEM) and Infrared Spectroscopy (IRS) the
stabilization form in S$2CM obtained by sefel techniques based on Si@olymer; using
NaSQO,, LiCl, LINO3 and LpCO; salts as inorganic PCM. SEM images of the obtained
materials permitted to analyze the influence of the nature of the salt and PCM content on the
form of stabilization. Hence, thrg&incipal trends were observed in stabilization system of
the SSPCM: (1) the salt is uniformly mixed inside the Sigdlymer crystals, (2) the PCM is
inside and over the Si&rystals and (3) forming mixed crystals but in ones predominate the
salt and inthe others the SiO2. IRS confirmed the formation of the polymer and that no
chemical reaction occurs between PCM and polymer, exceptA00k,i due to was observed

that thevSi-OH band (955 cnl) disappears for this material. The melting and solidifying
temperatures (Tm and Ts, respectively) ohb,®a SSPCM were 887.86 and 882.95 0OC,
respectively. The latent heat was found 98.76 J/ghemelting and 97.15 J/g for that of the
solidification (ooHmMm and oHs, r eSOp thecenthalpye | vy ) ;
was lower due to PCM content in the final material. Similar results were obtained for LiCl
and LING; SSPCM. The thermal p&srmance of the materials demonstrated its potential as
SSPCM in medium and high temperature thermal energy storage applications.
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(Tip: Pleasearrive at thelobby of the hotabefore 9 a.m. The followingplaces are for
references, and the final schedule should be adjusted to the actual)notice

1. (9:00) Assembleat the lobby of the hotel

2. La Sagrada Faitia

The Bas i lica i Temple Expiatori de la Sagrada
Fam i lia ( Basilica and Expiatory Church of the
Holy Family) is a large Roman Catholic church in
Barcelona, designed by Catalan architect Antoni
Gaud i (1852—1926). Gaudi's work on the
building is part of a UNESCO World Heritage Site,
and in November 2010 Pope Benedict XVI
consecrated and proclaimed it a minor basilica as
distinct from a cathedral, which must be the seat
of a bishop.

In 1882 construction of Sagrada Fam i lia

commenced under architect Francisco Paula de

Villar until 1883, when Gaud i became involved when Francisco resigned as the head architect. Taking over the project,
Gaud i transformed it with his architectural and engineering style, combining Gothic and curvilinear Art Nouveau forms.
Gaud i devoted his last years to the project, and at the time of his death at age 73 in 1926, less than a quarter of the project

was complete.
3. Plaga d'Espanya

One of the city's biggest squares, it is the junction
of several major thoroughfares: Gran Via de les
Corts Catalanes, Avinguda del Paral - lel, Carrer de
la Creu Coberta and Carrer de Tarragona, and leads
to thePalau Nacional through Avinguda de Ila
Reina Maria Cristina, which houses one of
Catalonia's finest museums, the Museu Nacional
d'Art de Catalunya (MNAC). It was designed
by Josep Amarg 5 s. The fountain at the centre of
the square was designed by Josep Maria Jujol, a

collaborator of Antoni Gaud i, while Miquel

Blay designed the statues. The buildings were

designed by Nicolau Maria Rubi 6 i Tudur i .

4. (12:00-13:00)Have Lunch together.
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https://en.wikipedia.org/w/index.php?title=Carrer_de_la_Creu_Coberta&action=edit&redlink=1
https://en.wikipedia.org/wiki/Carrer_de_Tarragona
https://en.wikipedia.org/wiki/Palau_Nacional
https://en.wikipedia.org/wiki/Avinguda_de_la_Reina_Maria_Cristina
https://en.wikipedia.org/wiki/Avinguda_de_la_Reina_Maria_Cristina
https://en.wikipedia.org/wiki/Museu_Nacional_d%27Art_de_Catalunya
https://en.wikipedia.org/wiki/Museu_Nacional_d%27Art_de_Catalunya
https://en.wikipedia.org/w/index.php?title=Josep_Amarg%C3%B3s&action=edit&redlink=1
https://en.wikipedia.org/wiki/Josep_Maria_Jujol
https://en.wikipedia.org/wiki/Antoni_Gaud%C3%AD
https://en.wikipedia.org/wiki/Miquel_Blay
https://en.wikipedia.org/wiki/Miquel_Blay
https://en.wikipedia.org/w/index.php?title=Nicolau_Maria_Rubi%C3%B3_i_Tudur%C3%AD&action=edit&redlink=1
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5. CasaBatllo

Casa Batllo is a renowned building located in the center of Barcelona and is one of Antoni Gaud i * s masterpieces. A remodel

of a previously built house, it was redesigned in 1904 by Gaud i and has been refurbished several times after that. Gaud i 's

assistants Dom & nec Sugrases i Gras, Josep Canaleta and Joan Rubi o || NI

6. Casa it‘a

7. Park Qlell

9 (17:00) Back toHOTEL COLON
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