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National catalysis congresses have been organized in Turkey, as the official activity of
Catalysis Society, every two year. Major objective of these congresses is to bring together the
researchers from academy and industry, workinghe areas of catalysis and catalytic
processes, to exchange ideas on recent developments in these are&@.Th@CNational

Catalysis Congress is organized in Zonguldak, between AprM&8 1, 2010, by the
collaboration oZonguldak Karaelmas Univgty, Gazi University and Catalysis SocieTihe

theme of the NCC3 congress is selected as i
Contributions of welknown scientists in the area of catalysis are highly appreciated.
Congress program consisiS7 invited lectures, 26 oral and 58 poster presemis

Congress ThemeCatalysis for SustainableResource Utilization

Congress Topics:

Catalysis for Sustainable Energy and Alternative Fuels
Environmentally Benign Catalytic Processes

Air/Water Polldion Control by Catalytic Methods
Conversion of Renewable Resources

Electrochemical and Photochemical Catalytic Processes
Catalysis for Coal Based Chemicals

New Trends in Refining/Petrochemical Processes
Oxidation Catalysis

Zeolites and mesoporous catatymnaterials
Nanostructured catalysts and catalytic membranes
Biocatalysis

=4 = -8-4_-49_-9_-9_-45_5_-°9_-°
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TECHNICAL PROGRAM

28.0420160Wednesday

14:00-17:00 REGISTRATION
16:00 OPENING CEREMONY + CONCERT
Sessionl
The generation and utilisation
. Invited . Queen's University of| of hydrogen derived from
17:00 Lecture-1 Robbie Burch Belfast renewable biomaterials for the
production of alternative fuels
E Gokal i Hydrogen production from
17:40 Oral-1 . Boj a zUniversity |propane in consecutive OSR
Onsan, A.E. Aksoylu
and WGS reactors
Application of multiple
18:00 Oral-2 B. Saner, Y. YUrim | S a b aUnivezsity |graphene layers as catalyst
support material in fuel cells
E. Kayhan, S.M. Influence of surface FeQ
18:20 Oral-3 Andonova, G.S. Bilkent University | domains on the NQ storage
kent ¢r k., mechanism of NSR catalysts
A 5 kW catalytic burner for
A. Sar@j lan, O.C. low temperature fuel cells:
18:40 Oral-4 | Korkmaz, A. Kaytaz, | TUBITAK MAM E E | Effect of fuel type, fuel content
E. Akar, F. Akgln and fuel loads on the capacity
of the catalytic burner
19:30 Reception
29.04.2016Thursday
Sessior?
Invited
Lecture-2: Eindhoven Molecular recognition in
08:50 Francois | Rutger A. van Santen University of h Y .
eterogeneougatalysis
Gault Technology
Lecture
T Davian Candan oo ey
09:30 Oral-5 M.E. Gunay, R. B o] d W@niversity : i y oo
_ o relationship for CO oxidation
Yél der é
over gold catalysts
Catalyst discovery for
09:50 Oral-6 D. D¢zenldi Middle East propylene epoxidation using
’ S.kenkan, I. Onal | Technical University | combinatorial and high
throughput testing techniques
M. Kantcheva. C Genesis and structure of
10:10 Oral-7 ' Koz T Bilkent University |tungstated zirconias prepared
by peroxo route
10:30 Coffee Break

Vil
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Sessior3
. . Oxidative processes over
10:50 Invited G¢rkan Ka M'.ddle E‘T"St .| titania based nanostructured
Lecture-3 Technical University |, . ..
thin films
Enhanced photocatalytic
. Z.0. Kocabas, Y. L oxidation of As** using titania
110 Oral-8 Yurim S a b aUniegsity nanoparticles for arsenic
removal from water
H. wvidleH.
11:50 Oral-9 Tempel, S. Kuliyev, Middle East TiO2-carbon nanotube
’ J.J. Schneider, D. | Technical University | structures for electrocatalysis
Uner
H. Ozdemir, M.A.F. Synthesis and characterization
) Okstizémer, S.N. . of nickel based catalysts for
12:10 Oral-10 Kog, M.A. Kstanbusity | ohane partial oxidation
Gurkaynak reaction
12:30 Lunch Break
Sessiod
Synthesis of zeolite
14:00 Invited Ayke Erd Kstanbul nanocrystals for the
’ Lecture-4 kenat al University preparation of new catalytic
materials
E. Bolova, G. Chgr_acterl_zatlon and catalytic
Giindiiz. M . . activity of iron and copper
14:40 Oral-11 D, KKa n' c ‘é Ege University loaded ZSM-5 catalysts for
¢ ’ oxidative degradation of
Y.C. Yaman
orange Il
Effect of catalyst pretreatment
15:00 Oral-12 A. Knce, § Kkmirlnsttue of and groyvth conditions on CNT
Selamet Technology synthesis on CeMo/MgO
catalyst
V. D& irmenci. E Glucose dehydration into HMF
- V¢ i Eindhoven by Lewis acidic metal
) Pidko, P. Magusin, . : o
15:20 Oral-13 University of chlorides: development of a
R.V. Santen, E. .
Hensen Technology hetgrogeneous MClx/ionic
liquid/SBA-15 catalyst
Synthesis of Zr&: modified
s . CuO-Zn0O-Al203 incorporated
15:40 Oral-14 A.  nam, BA Varele M'.ddle EE.iSt .| mesoporous silicate structured
T.Doju Technical University )
materials by onepot
hydrothermal synthesis method
16:00 Coffee Break
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Sessiorb

Selective hydrogenation on
metal and alloy surfaces:

16:20 Invited Philippe Sautet Université de Lyon |insights on active sites and
Lecture-5 . i
reaction mechanisms from
DFT calculations
. i B. S. ¢cajl g A i . Water gasshift reaction over
1700 Oral-15 Aksoylu Boj a zUnwersity Au-Re/ceria catalysts
Investigation of microchannel
1720 Oral-16 M. Karakaya, A.K. Boj a i University reactor gonﬂgurguons for .
Avci combustion assisted reforming
of iso-octane
o, Bayam, e o
17:40 | Oral-17 | ¥zgen, G. | TerralabR&D P :
- catalyst for total organic
D. Uner, B. Atamer
carbon analyzer
18:00-19:30 Poster Session
30.04.2016Friday
Sessiorb
08:50 Invited Dmitry Yu . Murzin Ab(_) Akgdeml Catalytlc_ transformations of
Lecture-6 University woody biomass
. ) Middle East Catalytic synergy t.)etween.the
09:30 Oral-18 A. Kanca, D. Uner . . .. | cobalt and lead oxides during
Technical University e T
gasification of Turkish lignites
. Upgrading of flash pyrolysis by
09:50 Oral-19 A. Kci, B. Shanks Os_manga2| reactivedistillation using an
’ University .
acid catalyst
G ¢cal &k Catalysis through metabolic
10:10 Oral-20 Ankara University engineering for pathway flux
Ozdamar .
amplification
P ¢al &k Metabolic flux analysis for
. ) ’ Middle East recombinant human growth
10:30 Oral-21 E. k. Soya hnical Uni . h . ichi
Kahin H Technical University | hormone production by pichia
’ ' ' pastoris
10:50 Coffee Break
11:10 Panel (Endistri Oturumu )
12:10 Lunch and Excursion( ¢ anak-¢él ar)
15:15 GENEL KURUL (100 . Yél Tesisleri) General
17:30 Excursion and Reception(EMKO)
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01.05.2016Saturday

Session/

08:50

Invited
Lecture-7

Valeri I. Bukhtiyarov

Boreskov Institute of
Catalysis

Nanostructured catalysts on
the basis ofnoble metals.
Synthesis, investigation and
application

09:30

Oral-22

S. E. Bozl
Zhang, M. Aindow,
C. Erkey

Koc University

Carbon aerogel supported
nickel nanoparticles by
supercritical carbon dioxide
deposition

09:50

Oral-23

A. Ates, C. Hardacre,
A. Goguet

Cumhuriyet University

Performance and
characteristics of iron
containing ZSM-5 zeolites in
the oxidative
dehydrogenation of propane
with N2O

10:10

Oral-24

N.A. Tapan, O.
Yél dez

Gazi University

Electrochemical performance
of Low Pt and Ruloaded
Fe-Ni bimetallics as ananode
electrode indirect ethanol
fuel cells

10:30

Oral-25

N . Bekg¢n,
H. Erden, L. Erden,
E. Kaplaner

Mugla University

Synthesis of bimetalic
nanosol PILCs for ebatement
of chlorinated volatile
organic emissions and
catalytic test

10:50

Oral-26

A. Beytar
R pke, R.
Ropke, F. Koleli

Mersin University

The Investigation of
electrochemical oxidation of
formic acid on Pt and Pd
modified gas diffusionlayer

11:10

Closing Remarks
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INVITED LECTURES

Robbie Burch
The Generatiorand Utilisation ® Hydrogen Derived From RenewabléBaterials For

The Production DAlternative Fuels

Rutger A. van Santen

Molecular Recognition in Heterogeneouatélysis

G¢rkan Karakack
Oxidative Processes over Titania Based Nanostructured Thin Films

Ay ke Ekredneamt al ar
Synthesis of Zeolite Nanocrystals for the Preparation of
New Catalytic Materials

Philippe Sautet
SelectiveHydrogenabn on Metal and Alloy Surfacemsights m Active Sitesand Reaction
Mechanismgrom DFT Calculations

Dmitry Yu Murzin
Catdytic Transformations of WoodyiBmass

Valeri |. Bukhtiyarov

Nanostructured Catalysts on the Basis of Noble Metals.

Synthesis, Investigation and Application
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0-02 Burcu Saneand Yuda Yiriim Support Material in Fuel éls
0-03 E.Kayhan,S.M Andonova,ve Influence of Surface Feg@omains On the NO
E. Ozensoy Storage Mechanism of NSR Catalysts
A. Sariog|an’ O. Can Korkmaz, A. Kaytaz, A5 kW, Catalytic Burner for Low Temperature Fug
0-04 Akar, F. Akgiin Cells: Effect of FueType, Fuel Content and Fuel
Loads on the Capacity of the Catalytic Burner
0-05 Tuj ba -Oandan,MnErdem Gunay,| Computational Aalysis ofStructure andActivity
Ramazan Yeél deér Relationship for CODxidation overGold Catalysts
. . Catalyst Discovery for Propylene Epoxidation Usir
0-06 Derya Duzenli, E O_I keker.,, Combinatorial and High Throughput Testing
| kK énkl ¥ -
Techniques
. . Genesis an@tructure ofTungstatedirconias
0O-07 Margarita Kantcheva, Cevryie Koz Prepared byPeroxoRoute
) Enhanced Photocatalytic Oxidation of°Aslsing
0-08 Z. Ozlem Kocabas and Yuda YUurim Titania Nanopatrticles for Arsenic Removal From
Water
Hilal Kivrak, Hermann Tempel, Sadig . ,
0-09 Kuliyev, J. Jorg Schneider, Deniz Uner TiO2-Carbon Nanotube Structures for Electtalysis
0-10 HasanOzdemir M.A. FarukOksiizomer, Synthesis and Characterization of Nickel Based
S.Naci Kog M.A. Girkaynak Catalysts For Methane Partial Oxidation Reactio
E. Bolova, G. Gunduay . D¢ k k a1t Characterization and Catalytic Activity of Iron ang
O-11 YéIl maz, Y . C. Copper Loaded ZShp Catalysts for Oxidative
Degradation of Orange I
0-12 At i ke Knce, SaedYadufa |Effect of Catalyst Pretreatment and Growitn@itions
Selamet on CNT synthesis on Gelo/MgO Catalyst
Volkan Degirmenci, Evgeny Pidko, Pieteff  GlucoseDehydration into HMF by Lewigcidic
0-13 Magusin, Rutger van Santen and Emiel| Metal Chlorides:Development of &leterogeneous
Hensen MClx/ionic Liquid/SBA-15 Catalyst
Synthesis of Zr@Modified CuGZnO-Al 03
0-14 Ayca Arinan, Dilek Varisli, Timur Dogu | Incorporated Mesoporous Silicate Structured Mate

by Onepot Hydrothermal Synthesis Method

Xii
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0-15 Burcu Selen ¢ajl ayi Water Gas Shift Reaction over ARe/ceria Catalystg
. Investigation oMicrochanneReactorConfigurations
0-16 Mustafa Karakaya, Ahmet K. Avci for CombustionAssistedReforming oflso-octane
0-17 Bilal Bayram, Ufuké¢ zgen, Gg¢r kK Development of High Temperature Combustion
Deniz Uner, Biilent Atamer Catalyst for Total Organic Carbon Analyzer
- Catalytic Synergy between the Cobalt and Lead
0-18 Arzu Kanca, Deniz Uner Oxides during Gasification of Turkish Lignites
. : Upgrading of Flash Pyrolysis by Reactive Distillati
0-19 Alime lzci, Brent Shanks Using an Acid Catalyst
L ~ Catalysis Through Metabolic Engineering For
0-20 Ge¢zide ¢alék and | Pathway Flux Amplification
0-21 Pénar ¢al ék, EBa&ahak| MetabolicFluxAnalysisforRecombinanHuman
Mer ve kahin, Hat Growth HormoneProduction byPichia pastoris
0-22 Sel mi Erim Bozbaj, Carbon Aerogel Supported Nickel Nanoparticles E
Aindow and Can Erkey Supercritial Carbon Dioxide Deposition
Performance an@haracteristics ofron Containing
0-23 A. Ates,C. Hardacre and A. Goguet ZSM-5 Zeolites in theDxidative Dehydrogenation of
Propane with hO
Electrochemical Perforance of Low Pt and Ru
0-24 N. Al per Tapan, ¥ Loaded FeNiBimetallics as an Anode Electrode i
Direct Ethanol Fuel Cells
. . . Synthesis of Bimetalic NanosBILCsfor Abatement
0-25 Nur gen, Bi¢ lleyeai Blanit Erden of Chlorinated Volatile Orgdn Emissions And
Latfi Erden Erhan Kaplaner .
Catalytic Test
AnyaB e y t a DaryaRopke, Rezzan The Investigation of Electrochemical Oxidation o
0-26 y y Yaropke, Formic Acid on Pt And Pd Modified Gas Difussior

Aydeéen, Th owe Fdtirekdleli R ©
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LIST OF POSTER PRESENTATIONS

# Authors Abstract
.| PROX performance of the fn/AC catalyst for fully
P-01 K. 1lgaz Soykal, Bi realistic feed: effects of GQwater vapor and CH
A. Erhan Aksoylu : .
presence in feed mixture
- . : Effectof PtIncorporatioron The Electroni@nd
P02 |Asl éhan S¢mer hanBksoylu Oxygen Chemisorption PropertieENi Surface
P-03 Al pay kahi n, Ha n d a n | Coating of Membrane Surface with Platin Catalyst
Krfan Ar, Muzaf Electroless PlatingdLP)Technique
; Effect of Calcination Temperature and Mdtalading
P-04 Saygén Aras, Bahay on AdsorptionCharacteristics of Pt/Ti©
o Carbondioxide reforming of methane to synthesis ¢
P-05 Hale Ay, Deniz Uner over SBA15 supported Gdli catalyst
Effect of catalyst preparation conditions on activit
Can Okan Depboylu o : o
P-06 Sedat Akkurt and selectivity of Pt/SlQ_:ataIyst in citral
hydrogenation
P07 A Derya Deniz, Reforming JP8 tO Produce Hydrogen foradBd Oxide
Fuel Cells
N . Effects of Doping Photocatalytic Tivith Photon
P-08 Doruk Doju, Gerk Up-Conversion Nanocrystals of Pr
HZSM-5 and Ferrierite Acidity Modification by
P-09 Emre Keéeleée-, Sela Silylation and Their Activities irf n-Butene
Isomerisation
Application of Semiconductor Films Over Glass
P-10 Tugce Irfan Ersoz, Gurkan Karakas Substrates and Their Low Temperature Photocata
Activity
Preferential Oxidation of Carbdvionoxide In The
P11 | Fi l iz Bal ék-é& Der ek Presence Of Hydrogen (PROX) with £0a, Ag,
MnO. Based Catalysts Over Ce@rO,
P-12 | Firuze Okyay, Mustafa Baysal, Yuda Yuri Effect of Mlnerﬂ; of Coal on Biogasification by
icroorganisms
G.S. kentg¢grk, S. M. d BaO/TiO,/Al O3 TernaryOxide Systems as NO
P-13 .
E. Ozensoy Storage Materials
P14 Seval Gendez, Ti Ethanol Steam Reforming over Ni Impregnated

MCM-41 Type Mesoporous Materials
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Determination of Surface Characteigstof The

P-15 Hakan Demiral, Cihan Gingor Active Carbon Produced From Agricultural Waste
A Supported Solid
. . Synthesis, Characterization and Catalytic Activity
P-16 Halit L. Hokgen, Zeolite Supported Tungstophosphoric acid
Preparation bNon-noble Transition Metals with
P-17 Krem Férténa, K Different Supports for Oxygen Reduction Reactio
(ORR)
Ksmai l Boz, Meht ap , - :
P18 |[M¢nevver Zengin, Can n-Type TiQ, for Effg:lelzignPhotochemmal Water
Selva ¢tavuk piting
P-19 Kenan Cem Tokg;g’g;rlrur Dogu, Gulsen Dimethyl Ether Synthesis Over Alumina Catalyst
Degredation of Organic Dyes with Ni, Cu, Ce Met
P-20 ¥zge Kerkez, K's Oxides Doped Ti@Catalysts in Aqueous Media
Beril Kor kmaz Er danr - : . i A
p-21 Karakas Antimicrobial Properties of Ti@SiO, Thin Films
P-22 Mustafa Yasin Aslan, Deniz Uner Supported Ru Based Ammonia Synthesis Cataly:
An Electrolyser and Bipolar Electrochemical Cell
P-23 | Emrah Mamur, Rezzan Design In Reduion of Carbon Dioxide
P24 Asl & Nalbant Ergyd Measurement of _lefu5|0n Coefﬁuent; of Volatile
Solvents in Mesoporous Medium
XPS and TPDstudies of NQ Interaction withiModel
P-25 E.l. Vovk, E. Emmez, and E. Ozensoy BaO/Pt(111) NSRCatalyss
. i Synthesis And Characterization of FSIM Activated
P-26 Si n e mandlyada Yoram with Iron,Cobalt,Nickel and Molybdenum
Nesl i han Kaya, Ta n (Adsorptionof Anisidines on Metal Supported Pumi
P-27 -
Bardak- e an IR Study
- Lipase Enzyme Immobilization by Different Metho
p-28 Okan Ac & n, Kaan za, § on SiQ and Their Activities in Olive Oil Hydrolysis
P-29 Sevin- Tuna, ¥zI| em | Comparative Study of Water Gas Shift Reaction o
Kl sen ¥nsan Particulae and Monolithic Pt/ceria Catalysts
P-30 Sali ha KMeles Dagans | a Investigation of Isobutane Dehydrogenation in g

Membrane Reactor
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The Generation andUtilisation of Hydrogen Derived from Renewable

Biomaterials for the Production of Alternative Fuels

Robbie Burch

School of Chemistry and Chemical Engineerin
r.ourch@qub.ac.uk

The challenge to reduce the production of greenhouse gases, SDCh, &ms raised
interest in the use of renewable bideral as a energysource.Similarly, in oil refinery
processing, theproduction of low sulfur diesel, and the processing ofdii® containing
higher concentrations of oxygen, both require the use of large amounts of hydrogen in the
hydrotreating and hdroprocessing stage&enewable biomaterialprovide a sustainable
source of hydrogen.

In this presentation thevo main processes for generating hydrogen from biormass
gasification or pyrolysi$ will be described and compared. Gasification producesokgah
directly so the catalytic challenge is to purify the hydrogen to a level suitable for further
downstream processing, either for direct use in a hydrogen fuel cell or in a combustion
device, or alternatively to use the hydrogen to manufacture ligeld from CO or C@

In the case of pyrolysis, furtheatalytic steam reformingg required. In the presentation the
reforming of several model compounds, including, alcohols, phenol and acids, will be
described as representative components of the odused by the fast pyrolysis of solid
waste biomaterial. It will be shown that platinum group metals, especially rhodium, are active
for these reactions at elevated temperatures, especially when usindaseaa oxide
supportsResults of laboratory exgarents will be described which show that equipment can
be designedor the steam reforming of a real pyrolysis aild thatgood yields of hydrogen

over prolonged periods of tingan be achievedsing monolithsupported rhodium catalysts.

Keywords: biomas conversion, hydrogen production, pyrolysis oil processing
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Molecular Recognition in Heterogeneous Catalysis

Rutger A. van Santen

Schuit Institute of Catalysis
Laboratory of Inorganic Chemistry and Catalysis
Eindhoven University oTechnology
The Netherlands

A classical issue in heterogeneous catalysis is the dependence of selectivity or activity
on catalyst particle size. For stereochemically controlled reactions the influence of shape and
connectivity of nanoporous materials catalytic selectivity and activity is still not well
understood.

We will address these issues using as guiding principle the concept of molecular
recognition, as proposed in molecular enzyme catalysis. We ask ourselves the question
whether there is an alogue to molecular recognition in heterogeneous catalysis. Such a
qguestion has become useful due to advances in computational catalysis. Computational
techniques now provide transition state energies and structures of elementary chemical
reaction steps oreactive surfaces.

Using such detailed information we will give an interpretation of the three different
classes of structure sensitivity that are observed for reactions catalyzed by transition metal
particles. It will appear that reactions that showtrang increase in rate with decreasing
particle size and reactions that behave independently of particle size, are comgigment

They relate to reactions in which G bonds ar
a maximum in rate as a function of parti cl e
activated.
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Oxidative Processes over Titania Based Nanostructured Thin Films

Yurum A. , Doju D., Bayram B. , Kor kmaz B.
Bakeéer U., Karakak G.
Middle East Technical University, Chemical Engineering Department, 06531 Ankara,
TURKEY

Titanium dioxide is one of the most important and maeistely usedsemiconductor
photacatalyst due to its suitable band gap and availabilihe absorption of photons that
have higher energy than the corresponding edge energy of photocatalyst, yields electron/hole
pairs. Theresultingchargepairs diffuse to the catalyssurface and havkigh potential for
many redox reaction®hotoinduced holes directly oxidize adsorbed moleculeseact with
surface hydroxyl groups to produce -OH radicals which are strong oxidizing species
Therefore manyrganic compoundsan be oxdizedunselectively at room temperatuiéhe
applications of photocatalytic oxidation include the mineralization of organic contaminants in
waste streams, the inactivation of microorganisms, the production of self cleaning surfaces,
the oxidation of CO ahVVOC in air etc. Howeverhe oxidation activity of photocatalysits
limited and only 1015% of absorbed photons can be converted into free radicals. The major
limitation is caused by the charge recombination reaction of electron/hole pairs in bulk and
surface defects. There are many attempts in literature to increase the photon efficiency and the
photocatalytic oxidation activity of TiOcan be enhanced by the addition of metals to the
structure and improving the textural properties of the catalystthdnpresent study, the
photocatalytic activity of bare and metal doped J&mples are characterized by phenol
oxidation in aqueous phase, methylene blue oxidation in solid phase and CO oxidation in air
and the effect of textural properties on the oxmaactivity is also examined.

Keywords: Photocatalysis, oxidation, TO
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Synthesis of Zeolite Nanocrystals for the Preparation of

New Catalytic Materials

Ay ke Krecheamal ar

Department of Chemical Engineering, Istanbul TecainUniversity, Maslak, 34469 Istanbul
aerdem@itu.edu.tr

Zeolite nanocrystalbave received significant attention from the catalysis community
recently, primarily de to theexpected positive effects of theshort diffusion path lengths
andlarge and djustableexternal surface areas their catalytic performanc&urthermore,
zeolite nanocrystals or nanocrystal containing colloidal zeolite susperagmallow the
preparation of structured and/or functionalized;zalblite or composite new ordergdrous
materials.Most of thesefor example,zeolite coatings on various substrates for applications
in micro-structured reactors, zeolite membranes to be used in catalytic membrane reactors,
and hierarchically structured new materials, such as guegtseriaged hollow zeolite spheres
or tubes, 3Bordered macroporous zeolite monoliths, zoned zeolite materials, and
micro/mesoporous composite materials, all bear importance for the development of new or
improved catalytic applications. The efforts in thesa/ mirections in catalysis research will
benefit though, from a better understanding of nanozewijtstallization since our current
knowledge on the synthesis of zeolites in general, and zeolite nanocrystals in paisicatar,
from being complete.

The strategies of applying zeolite nanocrystals for the fabrication of new catalytic
materials will be briefly reviewedhitially in this talk focusing on some exciting examples
clearly proving the potential of the application of zeolite nanocrystalsatalysis.Later,
nanozeolite synthesis will be briefly reviewed and reclkei& obtained in our laboratories on
nanoparticle silicalitedl crystallization from clear solutions will be presented and discussed,
especially regarding a better control of prodpiperties, such as the average particle size,
particle size distribution (PSD), external surface area and crystallinity of the nanozeolite
sampleswhich may be important for their catalytic applications.

Keywords: Zeolites, Nanocrystals, Catalysis
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SelectiveHydrogenation onM etal and Alloy Surfaces: I nsights onActive

Sites andReactionM echanisms from DFTCalculations

Philippe Sautet

Université de Lyon, Institute of Chemistry, Ecole Normale Supérieure de Lyon and CNRS
46 Allée d | t a-69864 L. yonFCedex 07, France

The nature of the surface active site, and the molecular reaction mechanisms are the
two complementary pillars of fundamental catalysis. In this lecture we will exjplerduality
between these two aspects by figgtinciple calculations. Selective hydrogenation of
unsaturated molecules will be the central theme. In a first part we will focus on acetylene
selective hydrogenation on Pd. In this case we will show, by a combirmditfost principles
atomistic thermoghamics and in situ techniques, that the reactant itself might modify the
surface of the catalyst, with the formation of a®ghase which has strong implications on
the reactivity of the catalyst [1]. In a second part, the mechanism of the hydrogesfation
unsaturated aldehydes and butadiene will presented and we will show how modeling can
explain why Pt in not selective for that reaction, while the PtSn alloy-E]. [2
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Catalytic Transformations of Woody Biomass

D.Yu. Murzin

Abo Akademi University, Turku/Abo, Finland,
dmurzin@abo.fi

Chemical treatment of woodcomprising ellulose, hemicelluloses, lignin and
biologically active extractives can have several tardgdsidesdelignification of the biomass
leading to cellulose and some residual hemicelluloses, which are further applied in production
of paper or board, or the derivatives of celluldeermal (or catalytic) treatment of biomass is
a feasibleroute to biebased synthesis gas and biofuélsique building blocks for further
chemical synthesigan be obtained through depolymerization of wood resultingpws
molecularmass components8lany valuable raw materials for producing fine and specialty
chemicalscanbe also extracted fromawdy biomassAn overview ofcatalytic processing of
different chemical compounds, like carbohydrates, fatty acids, terpemdgnans wil be
provided

Keywords: Lignocellulosic biomass, platform chemicals, aqueous phase refprmi
extractives
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Nanostructured Catalystson the Basis of Noble Metals

Synthesis, Investigation and Application

V.l. Bukhtiyarov

Boreskov Institute of Catalysis, Lavrentiemxse.5, Novosibirsk 630090, Russia
Fax:+7( 383)330836,
e-mail: vib@catalysis.ru

Application of nanomaterials in catalysis has a long story and started before extensive
usage of the prefix dédnanod. Supported met al
Rh) particles have been supported on oxidérires, are the most evident examples which
prove the above statement. The original motivation of applying the nanosized metals in
heterogeneous catalysis was optimization of the noble metal loading due to enhancement of
the surfacdo-volume ratio. Howevethen, it has been shown that specific catalytic activity
(or turnover frequency, TOF) for some reactions can vary when the sizes of metallic particles
are reduced to nanometer scale. This phenomenon was called as size effect and the reactions,
which exhbit size effectsi as structuresensitive reactions. Practical impact of this
phenomenon leaded to extensive investigations of the size effects in many catalytic reactions.
Practical impact of this phenomenon leaded to extensive investigations of tledfeite in
many catalytic reactions. It has been concluded that systematic study of the size effects and
their practical application is impossible without:

1) development of the methods for reproducible synthesis of the supported metal particles
with variaion of the mean particle size in nanometer scaldO(Inm), but with
homogeneous size distribution for each specific size;

2) application of the foeproof methods for characterization of nanosized particles and
determination of their size distribution;

3) testng the catalytic properties and comparison of the TOF values depending on the
mean particle sizes;

4) investigation of electronic, structural and adsorption properties of the nanosized metal
particles.

The data of our recent investigations of the size effactthree heterogeneous
catalytic reactions: low temperature CO oxidation over AuidAtatalysts, methane oxidation
over Pt/AbO3 catalystsand hydrogen electrooxidation over Pt/Sibunit catalyBtstrate this
affirmation.

A series of supported metahtalysts with narrow particle size distributsowere
prepared by deposition precipitation and chemical vapor deposition &4)JAby incipient
wetness impregnation (Au/&Ds, Pt/AlOz and Ag/AbOs) and byredoxassisted hydrolysis at
the preence of veak reducing agerfPt/Sibunit). The higisurface area catalysts were used
both for catalytic testing and for physiediemical characterization with UWis
spectroscopyXRD, XPS, SAXS, EXAFS, XANES and TEM.

The author acknowledgethe financial supporfrom RFBR (08-03-01016 09-03-
122720fi) and RAS (Program 27.51)
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Hydrogen Production from Propane in Consecutive OSR and WGS

Reactors

Feyza Gokalilerz . K| s gAnErhéamA&ksoyiu

Department of Chemical Engineering, Bogazici University, Bebek 34342, Istanbul, Turkey
aksoyl@boun.edu.tr

Oxidative steam reforming performance of-Nitd-Al,Os catalyst and high
temperature wategas shift reaction performance of ReZrO; catalyst were investigated in
series experimentgsing a configuration of two consecutiveactos. The reactant mixture
consisting of propane, oxygen, steam and inert gas was first sent to the reforming reactor
which was kept at three different refiing temperatures, and the effluent gas was transferred
directly to watergas shift reactor without any reactant addition and/or removal. Reforming
experiments were carried out at 4080500 °C while the wategas shift reaction was
conducted at 25800-350°C, and various combinations of reactor temperatures were tested.
The PtNi/d-Al>O3 reforming catalyst was reduced for 7 hours whereas th&k&drQ
watergas shift catalyst was reduced for 1 hour. The catalyst sample weights were kept
constant at 15 min each reactor in order to make the assumption of constant space velocity
for both reactors. For all sets investigated, a 100% propane conversion was obtained. For the
same feed composition, an increase in reforming temperature resulted in elevategemyd
and carbon monoxide production rates. Furthermore, high€@QHproduction ratios were
obtained at lower reforming temperatures; for instance, a ratio of around 30 at 500°C was
increased up to 55 at 400°C. A comparison made between the inlet atdcontpositions of
the watergas shift reactor revealed that the-Ra/ZrQ catalyst can decrease the carbon
monoxide level up to 75%.

Keywords: Oxidative steam reforming, watgasshift reaction, series experiments
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Ar d eOksidhitif Buharla Reformalama ve GazBuha r Ge- i KI

Reaktorlerinde Propandan Hidrojen Uretimi

Feyza GokalilerZ . K1 s eAnErhamAksoyiu

Bgazci, ni ver si t esi Ki my, 8ebék34842nistanisuliiikiye i Bl ¢ myg
aksoyl@boun.edu.tr

PtNi/d-Al20s katalizorinin oksidatif buharla reformlama (OSR) Aa-Re/Zr&
katali z®°r ¢n¢én  ybeukhsaerk gseé-ciakkil e KW@Sa)z reaksiy
ardékek ki reakt°rde seri deneyl erl e in
gazl ar é&nadna nk aorlélk ém °nce OSR reakt°r¢ne g°©
kar ékémé her hangi bir gaz ekl emesi vel ya
aktareéel mekter. O S R500 °€ AVGS feaktgriindeecise 250,BO03=D 0 Vv
s éc askdwveiky el er i kull anél méxkteér . Her K re
kull anél mékter . B¢ deneyl erde %100 pro
arték daha fazla h jen ve kar bon tukee& n ok
Ho/CO¢ r et i mi oranl ar daha d¢ kE)KCds 80mlarkkl é k |
hesaplanan bu oran O0OAC de 55 e kadar - e
kompozi syonl ar é& AuRe/Zrélkaatizérunun karzoa manoksit \sgesini
I di

%75 oranénda d¢gkKerebi ] tesbit edil miktir

t ¢n
i dro
€éna
4

Anahtar Kelimeler: Oksidatif buharla reformlama, gdwu har ge-i ki, seri de
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Application of Multiple GraphenelL ayers asCatalyst Support M aterial

in Fuel Cells

Burcu Saner and Yuda Yurim

Faculty of Engineering and Natural Sciences, Sabanci University Orhanli, Tuzla, Istanbul
34956, Turkey
Corresponding Author: yyurum@sabanciuniv.edu

The fuel cell electrode layer is a significant part of a fuel cell. The electeyer is
composed of the catalyst and porous electrode or gas diffusion layer. Catalyst has critical
importance due to the influence on the cost and durability of fuel cells. The production of
novel catalyst support materiat®uld openup new waysin order to ensure the catalytic
activity by lowering the amount of catalyst loaded. At this point, utilization of multiple
graphene layers as catalyst support material increase thermal and electronic conductivities of
the membrane electrolyte in fuel cells.a@hene is the flat monolayer of carbon atoms fn sp
hybridization and it has exceptionalectronic conductivity, high chemical and mechanical
stability, and high surface area. In the present work, we propose an enhanced, safer and mild
technique for theeparation of graphene layers from graphite to be used in the production of
low-cost and durable catalyst support for polymer electrolyte membrane fuel cells. All
samples were characterized in details by Scanning Electron Microscopy (SERBy X
Diffraction (XRD), Thermal Gravimetric Analyzer (TGA), Atomic Force Microscope (AFM)
and Raman Spectroscopy.

Keywords: Graphene, Catalyst support, Fuel cell
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Yakét Pill erinde ¢ok Katl e Grafen Te
Mal z e mes.i Ol arak Kull anéme

Burcu Sanerand Yuda Yirim

M¢hendisli k ve Doja Bilimlerdi Fak¢l tesi, Sa
34956, Turkiye
K1 gi lyyiurunk@sabanciunivoe
El ektrot tabakasée yakeét pilinin ©°neml:. b
g%zenekl i el ektrot vyada gaz difg¢gzyon tabaka
fiyatena ve dayanékl el ejéna etkkiésik abtaakl & mmé&nrd
mal zemlerinin ¢retimi, yékl enen degkegk mi ktar
sajl amasé bakéméndan yeni bir y ol a-acakter
kataliz°r destek mal z dlenadeki membranrelakkolitikioterma n € mé |,
ve elektronik iletkenlikIlerini 2ametlteézrlaeckanketséi
sonucunda ol ukmuk i ki boyutlu planar yapede
ki myasal ve mekaygkks ekayyagnzeekyl eakearnwée ol an bir
-al ekxmada, pol i megrakeél elptirdleirti nohe mikkrudd anél ma
dayaneéekl é katali z©°r degtreaki tmadrz egpe aif | g r ¢ &am
S

I
edi |l mesini aj¢dvaeymalni gved i emmémn) &€ gbir teknik
mal zemel eri n, Taramal e EEekhlane Mdkfoakbpme
Ter mal Gravimetrik Analiz (TGA), At omi k Kuv\
ile detayl e karkakttreri zasyonu yapeéel mé

Anahtar Kelimeler: Gr af en, Katali z°r destek, Yaket pi
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Influence of Surface FeQ Domains On the NQ Storage Mechanism

of NSR Catalysts

E. Kayhar?, S. M. Andonovd, G. S?ave Kk &zerisg§P k

aDepartment of Cheistry, Bilkent University, 06800 Ankara, Turkey
bInstitute of Materials and Nanotechnology, Bilkent University, 06800 Ankara, Turkey
Corresponding author (ozensoy@fen.bilkent.edu.tr)

FeQ promoted NQ storage materials were synthesized and charactefted:tural
properties of the synthesized N&iorage materials were investigated via TEM, EELS, SEM,
EDX, BET, XRD and Raman techniques. In additionsita NG adsorption studies were
performed using FTIR and TPD. The structural knowledge regardingytitbesized N©O
storage materials is combined with the catalytic function information obtained fromghe in
FTIR and TPD results in order to provide a detailed understanding of thestd@ge
mechanism of the FefBaO/AlLOsz system. Influence of the ledive Fe and Ba loadings
presentm the NQ storage material®n the NQ uptake capacityas also investigated.

This work is supported by thEirkiye Bilimsel ve Teknolojik Ark t € r ma Kur u mu
(Project Code: 107Y115) and European Union FP 7 (Proje Kodu: UNREgpot 203953).

References:
[1] Kayhan,E;Andonov a, S. M. ; k e n Ozensby,E G. S. ,
J. Phys. Chem. C, 2009, available on lirte102/jp907982q

Keywords: NSR, NQ, BaO, NQ storage, DeNQ
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Yizey FeQ Turlerinin NSR Katalizérlerinin NO x Depolama

Mekani zmal aréna Etkil er.i

E. Kayhar?, S. M. Andonovd, G. S?aveE@ensof? k

aKimya Bolumii, Bilkentniversitesi, 06800 Ankardlirkiye
bMalzeme ve Nanoteknoloji Enstitiis, Bilkent Universitesi, 06800 Arikarkiye

Klgili yazar (ozensoy@ en. bil kent
FeO. i | e zengi nl #BrQ/ALO:i Y anp &S € n B @ &i depolaena i N O
malzemeleri senteztemi Kkt i r . Sede pall @ama@ nmalOzemel eri nin

TEM, EELS, SEM, EDX, BET, XRD, ve Raman y°n!
El de edil en bu yapstsNOa dbsiolrgpislieyroen edke noelyal rearki nii
ve TPD- al ékxmal arénn rsonhemda, nFs@bep ol duwuj u ya
depol ama mekanizmasénda olukturduju deji«xkiHk

yagatalitik iklev il i kkdepolema kapasitesiminy depolaé k ar é |
malzemesindekiBaOve Fe®i | ekenl eri nin miktarl aréna g°r e
i ncelenmi ktir.

Bu -alTgkikwaye Bili msel ve Teknolojik Aracxkter
107Y115) , Avrupa Birl iJ i -Regpdt 20393) (tParroajfeée n &ka d
destekl enmi ktir.

Referanslar:
[1] Kayhan,E;Andonova, S. M. ; ken©Oznmsday,E G. S., Chi
J. Phys. Chem. C, 2009, available on lir(21021/jp907982q

Anahtar Kelimeler: NSR,NOy, baryum oksit,
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A 5 kW Catalytic Burner for Low Temperature Fuel Cells: Effect of Fuel

Type, Fuel Content and Fuel Loads on the Capacity of the Catalytic Burner

A. SarioglanO. Can Korkmaz, A. Kayta£. Akar,F. Akgin

T BKTAK NRasearch Cemter, Energy Insti, P.O. 21, Gebzel/l KOC,
Alper.sarioglan@mam.gov.tr

For low temperature fuel cell systems (PEMFC) integrated with fuel processors, the
calorific value of reformate gases released during thegtaphase and the anode off gases
released during the opion mode must be recovered. Therefore, an appropriate exhaust after
treatment system, namely a post combustion system, has crucial importance for PEMFC
systems. Utilization of timogeneous combustion suffers from high emissions of CQ, NO
and unburned hdrocarbons due to the high temperatures requiceéchieve complete
combustion. Moreover, homogeneous combustion of hydrogen mixtures is still a challenging
topic. Catalytic combustion is a promising alternative regarding its total oxidation capability
of low calorific value gases at low temperatures, thereby reducing environmentally hazardous
emissions.The aim of the study is to develom after treatment system usingcatalytic
burner with a nominal capacity of 5 kWvhich is adaptive to changing fuegll capacities.

Fuel type,fuel proportionsand fuel load are important parameters determining the operating
window of the catalytic burner. Precious metal basai@lysts as proved to be the most
active catalysts for the oxidation of hydrocarbores) withstand temperatures of about 800

°C without exhibiting a rapid deactivationThis isthe main barrier dictating the operating
window and thereby determing the capacity of the burndn this work, 1.5 % natural gas

(NG) alone was found to be the @ppimit to control the catalyst bed temperature below 800

°C. If the hydrogen was catalytically burned alone, hydrogen can be catalyticall burnt up to
7% without deactivation of the catalysts but above that percentage, homogeneous combustion
is triggeredleading to the bed temperatures of above 800°C. In the case of catalytic
combustion of hydrogeNG mixture, 7% of hydrogen with NG of up to 0.6% could be totally
oxidized below 800C. Within the experimented ranges of fuel loads, between 2.5akid/

5.5 KW, the temperature of the catalyst bed was seen to increase with increasing the load at
constant fuel proportions.

Keywords: Catalytic combustion, PEM fuel cell, fuel processor, hydrogen, fuel type and load
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D¢kek Sécakl ék YaKaetalPitillerYakKéca: 5k
Yakécéenén Kapasitesi L zerine Yakeéet T

Yukunin Etkisi

A. Sarioglan, O. Can Korkmaz, A. Kaytaz, E. Akar, F. Akgin

T BKTAK Mar mara Ar alEnasi mg sNer Pe Ki. 21En&rejbiz ¢
Alper.sarioglan@mam.gov.tr

Yakeét I K1 eme snitesi Il e entegr e edil en
(PEMYP) , sistemin devreye alénmasé sérasénd
modunda yakénémikal amiofti kgadej erl erinin ger.i
yé¢zden, PEMYP sistemler.i i -in uygun bir egz-
son yakma sisteminin, geli ktiril mesi son der
ger - ekl eik-mens y¢ksek sécaklxevkel aers ege rneikkitigridnad e
hi drokarbon emisyonlaré a-éja -ékabil mekted
yanmasé hala ¢zerinde -aléekeéelan probl emli k
dejsakbip gazlarén 800AC6nin alténda tamamen
da avantajl ar sunan °neml i bir alternatif
deji ki mlerine cevap verebitloelnanvekaoat alt aka b
gd i Ktirmektir. Yaket tipi, yakeét oranl ar é
penceresini belirleyen dnemli parametrelerdir. En etkin hidrokarbon oksidasyon katalizorleri
ol ar ak biIinen dejer i met al Ramakse22Eherwiak
800AC seéecakl éklara kadar aktivitesini koru
sécakl ej e, yakecé -al ekxma penceresini ve do
bariyerdir tal exmal ar OdACokhanalail tiehdpat ak us @
yé¢zdesi .St sénéeré doj al gaz (DG) i-in %1.5
ol arak yakél déjénda ise %7 hidrojen oraneéna
katalitik yanma. gBu - dlelj ek menkteadaer i ndeki Y ¢ Z
sécakléklaré ile birlikte katalitik yanmada
czerine -eékel D&k tkaadeerk.é mdin@mo jkeant al i t i k yanma
birlikte %0 . 6-0ecar e h adkaar é6&mliar da katalitik
ger -ekl ekmektedir. D e n e n e n vey5sd K@)t katafitik katak r i ar
sécakl ejéenén, sabit yakét oranlarénda, artan
Anahtar Kelimeler: Katalitik y a n ma , PEM vyakeéet pil i, yaket i
yuka
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0O-05
Computational Analysis ofStructure and Activity Relationship for CO

Oxidation over Gold Catalysts

Tuj] ba -Dandan,&n Erdem G¢gnay, Ramazan Yeéeld

Department of Chemita Engi neeri ng, Bojazi - Uni ver si
Corresponding Author: E.maiyildirra@boun.edu.tr

Catalyst design still involvesedious, expensive and time consuming experiments
even though the experimental tools are getting more soptestieveryday. On the other
hand, it is evident that catalyst preparation variables affect the catalytic activity through
physical and chemical properties of the catalysenif the effects of preparation variables
on physicalchemical properties anthe effects of physicathemical properes on the
catalytic activity are known, it would be easier to improve the catalyst. An analogy can be
established with computational catalysis easily: It is known that some user defined variables
(such as cluster sizeharge, etc) are effective in determination of catalytic performance and
structural properties. Then if we correlate the user defimaat variables to computationally
determined structural properties and the structural properties to catalytic performance
(adsorption and reaction energies mostly) in a more systematic manner, we can better predict
and explain the effects of various factors on the catalytic performance

This work aims to demonstrate that the structure and activity relationship for CO
adsorpion over gold nanoparticles can be established using Density Functional Theory (DFT)
and artificial neural networks (ANN) as a part of ongoing studies related to CO oxidation over
gold catalysts. Gold clusters (Aun the size range of n=20 were takems model catalysts.

The optimum structures for the anionic, neutral and cationic clusters were determined first,
using DFT. Structural properties such as binding energy, HQMMO gap, ionization
potential and electron affinity of the clusters as well G® adsorption energies were
calculated using the same method, subsequently. Then artificial neural networks were
successfully constructed in orderdstablish the relationship between the input variables and
the structural properties, as well as the $tnat properties and the adsorptiemergies.

Keywords: Structure activity relationship, DFT, artificial neural networks
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0-05
Alten Kataliz°rl eri lzeri nde -AkviteOk s i d e

| | i mikm sHe s ampaliza mal &

Tuj] ba -Dandan,&n Erdem G¢gnay, Ramazan Yeéeld

Ki mya M¢hendisliji B°l ¢gmeg, Bojazi-i | nivi
E.posta: yildirra@bouredu.tr

Deneysel al et ve tekniklerin her ge-en g
di zayné hala olduk-a pahal é ve zaman al écé
hazérl anmaseéeyla il gili parametr alzeér i°nzek at «Il
etkil emek suretiyle katalitik aktivite ¢zer
hazéerl anmaseéeyl a i | gimyasal Opebikieatreziidekieetkisi ve finiksdl | z i k s
kimyasal 6zelliklerin katalitik performans Gzerikdé et ki s i bilinirse, Kk
-ok dah kol ay ol acakter. Bu noktada teorik
be¢eyekl ¢ ¢, yéke, évs. gi bi kull anéceé taraf én:¢
enerjisi vel eyrapgsati mdzeel €t ki | i ol duj u bil i
be¢eyekl ¢ ¢, yeéke, évs. gi bi °czelli klerle yape
katalitik aktivite arasénda bir korel asyon
olan faktoreri daha iyi tahmin edebiliriz.

Bu -al ékma, DFT ve yapay sinir ajlaré y?°
adsorpsi yoakt iiwiitne yialpiek ki si Kurul maséné ama
i -eren k¢gmeci kil er modekt krat a¥neé&y lbamtBlmknoe
kul |l anle,l a0 ake +1 ye¢ekl ¢ kegmeci kl er i -in opti
sonr a, k¢meci kl ere ait CO adsorpsiyon ener|j
Son ol ar ak, yapayi skwlilranaj banté Kktht améeceé
°czelli klerle k¢meci Jin yapeéesal °czel l ikl eri
adsorpsiyon enerjileri arasénda korelasyon Kk
edi |l mi ktir.

Anahtar Kelimeler: Y-alpti vi te il i kkisi, DFT, Yapay sin
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0-06
Catalyst Discovery for Propylene Epoxidation Using Combinatorial and

High Throughput Testing Techniques

DeryaDiizenl?, Erolk e R, &elimSenkaf,  |Ora# k

& Middle East Technicdlniversity, Ankara, 06531, Turkey
b kemir Institute of Technologyzmir, 34430, Turkey
¢ University of California Los Angeles, California, USA
derya9430@yahoo.com

The objective of this work is to discover and develop novel, active and selective
catalyss for direct epoxidation of propylene with oxygen by use of combinatorial catalyst
preparation and testing techniques. The single (alumina, silica, titanium) and mixed oxide
supported different metallic and bimetallic (Ag, Cu, Mn, Mo) catalysts were @epsing a
single stedastsolgel approach (i.e. metal salts were added during sol stageje catalysts
were also prepared hpcipient wetness method\ll the catalysts containing @ 20 wt.%
metals were synthesized with a combinatorial synthesigpsetith and without metal
modification. The effects of metal loading, support type, reaction temperature,ofatio
reactant gases and the type of modifier on propylene conversion and selectivity to propylene
oxide (PO) were examined using a 20 array chigdnkigh throughput microreactor under
different feed streams, temperatures and a space velocity of 20'0@xta analysis was
carried out by MicreGC (CR4900) equipped with a thermal conductivity detector (TCD)
with deactivated capillary column.

Among all the catalysts, low (Sipand high (mSiOy) surface area silica supported
copper catalysts showed the highest activity and selectivity. The modification of these
catalysts enhanced the catalytic performance and potassium was determined as the best
madifier among various metal ions. The highest PO yield was obtained as 0.59%- 8@ m
supported catalysts with Cu content of 3wt.% and K modifier of 2.25 wt.%. An increase in K
amount caused continuous decrease in conversionanstight increase in PQelectivity.
Generally for all catalysts the optimum K/Cu ratrasdetermined as 0.7i agreement with
literature data

Keywords: Propylene oxide, Epoxidatio§okgel, High Throughput
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0-06
Propil en EpokkomhhateyalovenHE zKH -éi rKat al i ti k

Met odunu Kull anarak Yeni Kat al i

DeryaDiizenl?, Erolk e R, &elimSenkaf, IOra® k

80rta Doju Teknik }niversitesi, Ankar
Pl mir Y¢ksek Teknol ofJuikfyeEnst it ¢sye, Kzr
¢ University of Califonia Los Angeles, California, ABD

derya9430@yahoo.com

Bu -al ékmanén amacé, kombi nator yal kat al
kullanarak propilenden epoksidasyon reaksiyonuyla direkt propilen oksit (PO) uretiminde
yeni, aktif ve secicikataliz6 adayl aréené kekfetmek ve gelikti
sili ka, titanyum) ve ikili oksitli destek ma
Mn , Mo ) t e k -jdb eesemdiran& yoatemgledk | enmi Kkt i r .-20A] ar | é
orada met al ve farklé oranlarda modifiye ma
kataliz°r sentezlenmesine olanak sajlayan si
se-icilifji czerine y¢é¢gkl enen met glé,orraenaek,t adnets

or an/O) Cve modi fiye madde tg¢regnegn et ki si, i -
test taramasé vyapeéelabillegasmi kk®k ehkze&nda, t 2
Katalitik testl er deakt i v ero-GCe dCR4900)K ile kol on

ger-eklextirilmiktir.

Hazérl anan kataliz©°r adayl arS30O)arvaes éah gy ke
(SIO)) y¢zey alanl e silika destek maddesi szer |
edi |l mi ktir. Bu letallerked mozifiye eddmebiyle kdtaditik kaktidtelenm
yéksel mi kK, en etkin modifiye madde 6SCar ak p:t
destek maddesi czerine y¢klenmi k %3 Cu ve %2
en uygun modifiye maddeme t a | orane 0.75 ol arak clhrel i r|

literattirde belirtilen sonuclarla uyumludur.

Anahtar Kelimeler: Propilen oksit, Epoksidasyo8pl e | |, Hezl é test
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O-07
Genesis And Structure Of Tungstated Zirconias Prepared 8 Peroxo Route

Margarita Kantcheva, Cevryie Koz

Departmenbf Chemistry, Bilkent University, 06800 Bilkent, Ankara, Turkey
E-mail: margi@fen. Bilkent.edu.tr

Two series of WQZrO, samples are prepared by equilibrium adsorption fra@.H
solutions at pl 1.8 containing two different precursor anions, 2(80z)s(H20),]? " and
[H2W12040]® T The starting material is amorphous zirconium oxyhydroxide. The maximum W
densities obtained are larger than that reported in the literature for systems synthesized by the
same method using agueous +pamoxide solutions. In the case tfie metatungstate
precursor, this increase is attributed to the generation of additional anchoring sites by
interaction between the amorphous support ap@.HThe high uptake achieved when the
peroxo complex is used as a precursor is a result of bo#Er@€OH)s2x T H20z interaction
and low nuclearity of the adsorbing anion. The materials are characterized by XRDY DR
vis, Micro-Raman and FIR spectroscopy. The surface acidities of samples with identical W
loading prepared by equilibrium adsorptitmom the [HW12040]® " - H2O. system and by
impregnation with agueous solution of ammonium metatungstate are investigatediRy FT
spectroscopy of CO adsorbed at 80 K.

Keywords: WO,/ZrOz, H2O- precursor solutions, equilibrium adsorption, Ramarsitu FT-
IR characterization, CO adsorption
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O-07
Perokso ¥ncg¢l |l eri il e Hazeéer|l ¢

Yeni Tungsten OksitZirkonyum Oksit Malzemelerin

Yapése

Margarita Kantcheva, Cevryie Koz

Bilkent Universitesi,Kimya Bolumu, 06800 Bilkent, Ankara, Turkiye
E-mail: margi@fen. Bilkent.edu.tr

Far kl e i ki WQOMEI0)]° YenkWibOsn ') i yonkGar én,
gOzeltilerinin (pH=1.8)- ° k't ¢r ¢ | me s i WOKZnOuncaul ,z einkeis ia ysreent ez | e
Bu sent ez y°nteminin s onluzamasi nbhukamor bat
zirkonyumoksi hidroksi't ol duju saptanmécxkter.
mal zemel erdeki W i-erijinin, l'iterat¢rde pe
benzer mal zemel ere g°r e enmikktdiarh.a Metkastelkn gosl
kull anél déjée sentez patikasé ile elde edile
malzemesi ve BED0 ni n et kil eki mi sonucu ol ukan yer
de¢kegnegl mektedir . Benzer %rekdll del| arpaek okabl &
pati kasZE@HsxddDet kil eki minin, W i-in yeni v
ol ukturmaktadeéer . Her i ki XRD? DRUYwi$, dicrcRamdne z | e n ¢
and FFIR spektroskopisi ile karakterize edink t i r . Ayr éca, ekdejer W
ki farkl e y°ntem il e hazérl anan mal zemel e
ger-eklexktirilen CO adsorpsiyon deneyleri so

Anahtar Kelimeler: WO/ZrOz, HO. dncll ¢ozeltiler, dnge adsorpsiyon, Raman, in situ
FT-IR karakterizasyonu, CO adsorpsiyonu.
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0O-08
Enhanced Photocatalytic Gidation of As®*Using Titania Nanoparticles for

Arsenic Removal From Water

Z. Ozlem Kocabaand Yuda Yirim

Faculty of Natural Sciencend Engi neering, Sabanci Uni ver ¢
Istanbul/Turkey
yyurum@sabanciuniv.edu

Excessively high arsenic concentration in natural water and industrial wastewater is
now a threatening problem for many countries especially Bangladesh, Germany, China
and Turkey [1] Titanium dioxide,a welltknown adsorbent materjahas been extensively
testedfor arsenic removal from wateHowever, arsenate ions (X¥ adsorbs more strongly
onto the solid phase of adsorbent than arsenite ion¥)(Aherefore, the effectiveness of
TiO2 nanoparticles in removing AS species from water have been enhanced by the
photocatalytic oxidation in the presence of oxygen in ultraviolet (UV) light. In the present
study, the photocatalytic oxidation of Ago As>* is investigated in UMlluminated TiQ.
Batch adsorption experiment was carried out to analyze removal capacity of the TiO
nanoparticles with and without presence of photocatalytic oxidation reaction and the
adsorption isotherms were obtained.

Keywords: Arsenic; fhotocatalytic oxidation; Adsorption; Titanium dioxide nanoparticles

[1] D. Mohan, C.U. Pittman Jr, Arsenigournal of Hazardous Materialsol.142,2007, 11
53.
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0-08
Titanyum Dioksi't Nano partike¢l erin

Oksidasyon Uygulanarak AS*Kyonl ar énén Sudan Ayr é

Z. Ozlem Kocabaand Yuda Yirim

Sabanceé | niversitesi, Qvhgnhleén d3i4s9 5 6k Tvuez |Dao,] aK sBti
yyurun@sabanciuniv.edu

Doj al Ssu kaynakataéerkeensded avyeo | sian anyi aksénkr da b
konsantrasyonu Bangladesh, Hindistan, Almanya, Cin ve Turkiye gibi birgok tlke i¢in 6nemli
birsorunh al i ne Ayd @8 rkmhd rs ¢ rcaeiy bilineth adsoobil Malzé&mesi olan
titanium dioksit sudaarsenika y r é K td@ar may e n bddi Ibmi-«kamehat t sk a

i yonl a)rasentiAyson! athen@® r(eAskat é fazdaki adsor be
Kekil de t Uotekataitk lolé ad@syonu il e ult MOvnanmm!| e € K
partikullerinin sudaki Ai yonl ar éné ayr ékteéermaseéendaki et ki
ile As®* ve A" i yonl arénén wul tr guieklietf oitlokataki € k

i ncel ernM@: wranad partikillerinin fotokatalitik oksidasyon ile ve fotokatalitik
oksidasyon ol maksézén ayréekteéerma kapasitele
yapél mék ve tutunma izotermleri elde edil mik
Anahtar Kelimeler: Arsenik; Fotokatalatik ksidasyon; TutunmaliO2 nanapartikilleri

[1] D. Mohan, C.U. Pittman Jr, Arsenidpurnal of Hazardous Materialyvol.142, 2007, 1L
53.
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0-09
TiO2>-Carbon Nanotube Structures for Electrocatalysis

Hilal Kivrak? Hermann Tempg| Sadig KuliyeVf, J. Jorg SchneidgrDeniz Unet

4Chemical Engineering, Middle East Technical University, Ankara 06531 Turkey
bFachbereich Chemie, Eduaiintl-Institut fur Anorganische und Physikalische Chemie,
Technische UniversitaDarmstadt,64287 Darntadt, Germany
“Vestel Defence Industry, Ankara, 06450 Turkey

TiO2/CNTs are promising materials for proton coupled electron transfer reaction
systems due to the fact that hydrogen adsorption capacity of CNTs are very high and high
metal dispersions coulde achieved on CNTs because of their high surface areas. In this
work, CNT andTiO2/CNT were synthesized by template synthesis method as powder to
explore their potentigbr hydrogen fuel cellsFor this purpose, firsPAOX membranes were
prepared by twestep anodization methaat 20 V constant potential in 10%$0; solution
CNT-PAOX membranes were prepared wmn-catalytic method by chemical vapor
deposition (CVD) at 70 under propylene and argon flow on PAOX membrane to obtain
aligned catalyst fre€ENTs embedded in an alumin&canning Electron Microscopy (SEM)
measurements and proton conductivity measurements were performed on these membranes.
SEM measurement®n the PAOX and CNPAOX membraneshowed that PAOX
membranes had 20 to 30 nm pore size dre CN's formed on the PAOX templatBroton
conductivity measurements of these membranes were achieved by a simple potentiometer in
glass cell containing sulfuric acid solution having N concentration at one side and on the
other side 0.01 NDuring proton conductivitymeasurementgotential difference foPAOX
membranewas measured as 5 mV whiie started from nearly 300 nv for CNT-PAOX
composite, indicating that thimembrane have higher proton conductivihan PAOX
membrane In the gcondpart d this study,TiO. deposition was done on CNTs by CVafter
etching CNFPAOX membrane in HF solutigat 500°C with teaisopropoxide titaniuras precursor
For powderTiO2/CNTs, SEM imagesshowed that Ti@ particles formed on the CNTSs.
Hydrogen chemisotpn measurements and hydrogen elecimation measurements on
TiO2/CNT will be presented. Performance of Ti&s an anode catalyst in comparison to Pt
will be explored.

Acknowledgements This work was mutually supported by TUBITAK and BMBF through
the INTEN-C program.

Keywords: TiO2/CNTs, template synthesis method, hydrogen chemisorption, hydfogen
cell
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TiO2-Karbon Nanotiplerin Elektrokatalizr Olarak Kullan @masé

Hilal Kivrak? Hermann Tempg| Sadig KuliyeV, J. Jorg SchneidgrDeniz Unet

*Orta Doju Teknik } niversitesi, Ki mya M¢hen
bFachbereich Chemie, Eduaiintl-Institut fur Anorganische und Physikalische Chemie,
Technische UniversitaDarmstadt,64287 Darmstadt, Alimanya
“Vestel Savunm8anayi, Ankara, 06450 Turkiye

Yuksek hidrojen adsorplanma kapasitesi ve kambanotip | er i n ( KNT) geni

alaner énén vy /kaéll emzian émar mesi siIkNEpr diodbmay ekl Te @
elektron transfer sistemleicin iyi bir malzemedir. Ay € c a K N Ty adp¢€e3l eahkr &t
pillerinde elektrokimyasatttwoné&dbiVViteyi Bue-pl é
TiO2/KNT ve TiOz nanotipler gézenekli Aliminyum oksit Gzerinde kimyasal buhar kaplama
yontemiile700 C da propi adkenémnwdca ahgoar lgaanzneé Kt € r .
al ¢mi nyum oksit manodizasgoryontenki ROV babitspatamaiyelld®%
HSOs - ©zel ti si I -inde hazér | &epmeélgimlé&irve profoar a ma |
ge-irgenliji mMblanla;, ml¢sezreir i mde mger - ekl ekt i ri | mi
mi Kr oskobu g&e20080 | ar ébn¢ay ¢ K1 ¢]J ¢ nde gdozmeklie k| er €
al ¢minyum oksit membr anl ar hazeéer | anotiiplek v e L
bakialre sent ezl e n genlik dlgimleri is€ basittbo potargigélctimrc i ha z &

yardémé il e bhbirr ttaarraaffttaa 00,.10 IN N es ¢l f ori k asi
ortaséna yerl exktirilerel | -zalmaBrdtda; gepirgenliansi y e
olcimlerine gore karbonanotip k a p | réa nnesemakdgafiminyum oksitmembrangore

daha il etken ol Kkijrucig?®al¢d rodkktaai@mngum oksita n

membran TiO2 ile kaplanarak HF icinde c¢o6zindurilerek aliminyum oksit tabaka

uzakl akt érél meet é&krataéi 2z padiacekl|l aré el de
mi kr os kobu =iokanbonhaaati@deri dzericdep ar - ac@ kil ade ol uktu
gestermi ktir. Bu k&t aynszsat brdrbopdau-aldasnpd pth
hidrojenelektreo k si t | enmesi sonu-|laré kongrede sunul

ogramé aracéel éj e il e T} BKT

Tek ek Bw proje INTENC pr
ak destekl enmektedir.

karkél ékl & ol ar

Anahtar Kelimler : TiO2 karbonnanotipler, kimyasal hidrojem d s or p,| amimars &) en vy
pilleri
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O-10
Synthesis And Characterization of Nickel Based Catalysts For Methane

Partial Oxidation Reaction

Hasan OzdemjiM.A. FarukOksiizomerS.NaciKog, M.A. Girkaynak
Department of Chemical Engi neetstanbud, Turkeyst anbu

Hydrogen,which can be used in many fields without polluting the environment, is
thought to be the cleanest fuel source of 21th century. Stgdmcarbon reforming is the
major hydrogen production process today. However, this proesssiainy disadvantages like
high energy demand and complicated equipment design etc. For this reason, there have been
many researches to develop alternative processes for several decades and catalytic partial
oxidation has come forth as a good alternative.

Researchers have tested many catalysts for partial oxidation of methane and have seen
that noble based metals catalysts (Rh, Pt, Ru, Ir) and nickelafidi)cobalt (Colbased
catalysts are active and selective for this reaction. Although, noble metaldadaldts are
stable and active, because of their high cost and low availability, the best alternative have
thought to be nickel based catalysts. But these catalysts have disadvantages like sintering,
coking and phase transformation.

(a) (b) (©) (d) (e)
Figure 1. TEM images of the prepared catalysts
(& Ni/o-Al203  b- Ni/MgO/o-Al203 ¢ Nif MgAl 204 d- Ni/f Mg2,sAI0 e Ni/MgO)

In many stdlies it has been observed that coking was lowered with increased basicity.
But in |Iiterature, studies which of these ca
For this purposesl0% (wt) Ni loaded ono-Al203, 5% (wt) MgO/Al20s, MgAI20a,
Mg25AI0 and MgO catalystswere preparedy wet impregnation method. They were
characterized by using AAS, BET, XRD, TPRPO, TPSRand TEMtechniquesPrepared
catalysts showed nearly 99@#. conversion and 97% ztelectivity at 900°C (GHSV=157,
500 It/kg hr , ®4/O2/N2=2/1/4 , P=1 atmpAfter stability tests, it was found that the lowest
coking actualized on NI/MgAIO ve Ni/MgO catalysts. As the activity, selectivity and
stability results are consideretlli/Mg2sAI0 showed the best performance amongst the
prepaed catalysts.

Keywords: Partial oxidation of methane, Ni based catalyStking
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0O-10
Met anin Ki s mi Oksi dasyon Reaksiyonu Kk

Sentezi Ve Karakterizasyonu

HasanOzdemir M.A. FarukOksuizomerS.Naci Kog, M.A. Girkaynak

KimyaM¢ hendi sl i ] i BO1l ¢ mg, Kstanbul ''niver si

¢evre kirlilijine vyol a-madan -exi tli al
hidroj en, 21. yézyél éen en temiz enerji kayn:
dretimi icin kull anél an b a kK Fh@drokarbory feformimgidir. #\ncak tbw h ar é
prosesin yé¢ksek enerji gereksini mi, kar ékeé
dezavantajlare varder. Bu nedenle son yélla
ar@akma yapél mék ve katalitilkrihasimif okaird&sywm
Met anén keésmi oksidasyon reaksiyonunda ar ack
edil mik ve bu reaksiyon i -1 n s deynikeh@i) ael bazl
kobal't (Co) bazl e kataliz°rlerin olduk-a al
metall er ol duk-a kararl é& ve aktif ol mal aréna
bul unmal aré sebebiyleateal i zqr lad tl ewIka d;arjf. @ rAdndx
bu katalizérind e si nter | ek me, kok ol ukumu, faz dej

sorunl aré bulunmaktadeéer.

(@) (b) (€) ) (d (e)

kekil 1. Hazeérl anan kataliz®°rlerin
(& Ni/2-Al203 b- Ni/MgO/2-Al20s  c- Ni/f MgAI204 d- Ni/ Mg2sAI0 e~ Ni/MgO)

Yapél an leikrmadak deat ejin bazi klijinin ar
azalteldéejé g°zlemlenmixktir., Ancak Iliteratgr
karkeéel akt éreldejeée -aléekmalar ol duk-a azdér.

Bu ama-1a aj éer | ék0s &5 MJOIAL MgAI-04eMaaAI0 ve
MgO destekli katalizorlee s | ak emdi r maz § PthéhreméA.kAS,e BET, XR

TPO, TPSR ve TEM teknikl eri Halzleanh @alnama Kk ak ar
900ACdHde y a&kd °ankiekke mPgp9 Quse€ Hivdnd gl st er mi Kt i r (T
hézée=157.50040/N+ X/gl/HAa ,, PGH at m) : Ger - ekl
sonrasénda en dg¢kgAk Ok ovlel &NK maMg@n kMit /aMg z°r | er
bul unmuxtur . Aktivibeau-Iseréd mg?P ki Pnyedet bhhbl
hazérl anan kataliz®°rl er>sar@séhstbeemi ktyir perf
Anahtar Kelimeler: Met anén Kk eés mi oksi daXydkr w,k mii esas|l
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O-11
Characterization and Catalytic Activity of Iron and Copper LoadedZSM-5

Catalysts for Oxidative Degradation ofOrange Il

E. Bolovd G. Gindiz M. D¢ Bk ah.c &ywea. Yaman

%Ege University, Chemical Engineering Department, 35100 Bornova/lzmirAT urke
®|zmir Institute of Technology, Chemical Engirieg Department, Giilbahce Village, 35437
Urla/lzmir/Turkey
Corresponding authorgonul.gunduz@ege.edu.tr

This stuly presents an evaluation cdtalytic performances of Fe ardu containing
ZSM-5 zeolites for oxidation of Orange Hzo dye.Fe andCu conaining ZSM5 zeolite
catalysts which have different Si/Al contents (42 andvi2)e prepared by ion exchange and
through hydrothermal synthesihe prepared catalysts were characterized by XRD, SEM,
FTIR, nitrogen adsorption and IG&AES measurement3.he catalytic oxidationwas carried
out by 150 mL of 0.05 g/L Orange Il aqueous solution at a temperature of 323 K, for a
catalyst amount of 0.15 gsing HO. as an oxidantA relationship betweestructuresand
performances for the catalysts prepared wad toebe determinedhe catalyst prepared by
ion exchange (IE CuFeZSM5 (Si/Al ratio of 42)) showed the highest activity (100 %
decolorization, 89.3 % aromatic degradatiomaminitial pH of 3.5and100 % decolorization,
87.4% aromatic degradatioat aninitial pH of 7.2). Cu and iron was finely dispersed as
extraframework ion and/or oxide species in catalysts prepared by ion exchange method.
Hydrothermally prepared catalystentained Fe and Cu in their framewohlan andcopper
contents were highan the catalysts prepared by ion exchange ttmmse inthe catalysts
prepared by hydrothermal synthedisaching of iron and copper into the solution depends on
the pH of the solution especially for the catalysts prepared by ion exchange. Coppegleachin
after an oxidation time of 2h was much higher than that of iron among all the catalysts
studied.Incoporation of Cu into FeZSM increased its catalytic activitiHowever, ZSM5
catalyst with Cu only showed lower activity when compared with catalystsinorg iron
alone or iron and copper together. A decolorization of 92.8 % aadoamatic degradatioof
55.5% were obtainedt initial solutionpH of 3.5

Thisstudys a part of a project (107M625) support

Key words: Orange I, catalytic wet peroxide oxidation, ZSM
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Demir ve Bak-®Katalizériermia Karelde3iMsyonu ve

Orange |1 6nun Oksidatif B&®izunmaseén

E. Bolovd G. Gindiz, M. D% k I&a n°yveC. Yamand

ge | niversitesi, Ki mya M¢hendi sl i]Ji Bo Il ,
P’Kzmir Y¢ksek Teknol oj i Enstitg¢sye, Ki mya Mg
Urla/lzmir/Tarkiye

Sorumlu Yazargonul.gunduz@ege.edu.tr

Bu -al ékmada, F-B zedlitkataliadrleninin kataktik aktit®dvibir azo

boyar madde ol an Orange |1 &reunveokGu diasgmoeamn
Si/ Al or aneénd akzeolit(katadizoriere i2y20n ZdSeM i Ki mi veya h
il e hazeérl anméexkteér. Hazéerl anan katal-AES°r | er
o1 - ¢ml er i Il e karakterize edilmiktir. Or ang
0.05 g/L Orange Il sulu c¢ozeltisiel 323 K seécakl ekt a, 0.15 g ke
olarak HO, kul | aneél ar ak ger-eklexktirilmiktir. ¢ a
performans il i kKkisi bul unmaya -al ékél méxkteéer
orane 42 ZSMb5ankaGuHe z°r¢ en y¢iksek katalitil
dejerinde %100 renk gideri mi, %89. 3 aromat.i
%100 renk gideri mi, %8 7. 4 aromati k bozunma
katalizorlerde, Cu ved; iyon ve/veya oksit olarak ZSBl yapésé dékénda -ok
Hi drotermal y°ntem ile hazeérlanan kataliz®°r]l
deji kimiyle hazéerl anan kataliz°rl erdeanCu ve
kataliz°rlere g°re daha y¢ksektir. Yapél an
deji kimiyle hazeérlanan kataliz°rl erde pH i1 e
Tum katalizorlerde 2 saat reaksiyon sonundaki Cu Ozutlemesi REerde8ine gore daha
yuksektir. Fe iceren ZSMd kat al i z°rl erine Cu il avesi kat a
Ancak sadece CuicerenZSM kat ali z°r¢, sadece Fe wvbkeya Fe
kataliz°rlerine g°reydaha. d¢ilkagkl kmgéa-l igH kd al]
d°ng¢ K¢ mg, %55.5 aromati k bozunma) sahiptir.

Bu -alékma 107M625 Nolu T} BKTAK Projesinin b

Keywordss. Or ange 11, katalitik5éslak peroksit o
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Effect of Catalyst Pretreament and Growth Conditions on CNT synthesis

on Co-Mo/MgO Catalyst

At i k & Keclea h a® and Yusui8ameha z

aDepartment of Physics, Izmir Institute of Technology, Urla Izmir 35430, Turkey
bDepartment of Chemical Engineering, Izmir Institutd e€hnology, Urla Izmir 35430,
Turkey
e-mail: atikeince@iyte.edu.tr

Co-Mo/MgO catalyst was prepared by combustion method using sorbitol as an
organic additive. For this a method given in literature was used with little modification [1]. A
molar ratio ofCo:Mo:MgO; 0.5:0.25:10 was taken. Aquoes solution of ingredients were
dried to form a gel. The gel was kept in oven at ®5@r 30 minutes in a furnace. Then, it
was grounded into powder with the particle sizes betwee?b@am. The growth temperature
and hydrogen pretreatment effects on the CNT characteristics were examfirechatalyst
was characterized by-vay diffraction (XRD) and N adsorption (BET surface), thermal
gravimetric analysis and SEM. CNT growths on the small amount of catalyst p(a@dag)
were done by thermal chemical vapor deposition at atmospheric pressureadnpeting
was done under differentow rates for 1 hour prior to the growth. Growth temperatures
ranging from 850 to1008C were investigated. Give growth duratmd fowrates of gases.
Figure 1 a shows a typical growth in a tray. CNT growths were taking the shapes of the
quartz boat where the catalyst was introduced into oven and 2.54 cm diameter quartz tube.
From SEM images (Figure 1 b) showaidh yield of CNTwith narrow diameter distribution
between 120 nm. Hydrogen flow rate (from 50 to 200 sccm) affected the results; with
decreasing hydrogen amount the average diameter of CNTs also decreased. It was also
observed that with increasing temperature stratyuality of CNTs increased

"

Figure 1: a) A photograph of the tray with CNT grown on it b) SEM image-gf@sn CNT sample grown on
Co-Mo/MgO at 1000°C under CH:H» 200:50 sccm flow. Scale bar 200 nm

ActV SpotMagn Det WD ————— | 500nm
500K/ 20 50000x TED 38 IYTEMAM

References
[1] A M Raghidi et al, Nanotech2007, 18, 315605.
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Beyet me ve ¥ni kI|-BofvgO KadatiztUkedndeEkaréan C o

Nanotip Buylmesine Etkisi

Atike Kn?% e Se | a h a% YusuihSeld@ ma z

qKzmir Y¢i¢ksek Teknol oj i Enstitg¢sye, Fi zi
bKzmir Y¢ksek Teknol ojlii JENSBt®iltegnsee,, Uil ny aK ZM
e-mail: atikeince@iyte.edu.tr

Etkin karbon nanotlip sentezleme amacCotMe/MgO katalizorii yakma yontemi ile
hazéerl anmékter YRlksdk dy ¢, zey adl. ar@® 0wegren Sorb

kull anél Mektver .MgComet al |l eri ni i - OREI moluz | ar é
oranéenda sulu -°zeltileri hazéerl anméxkter . St
550°C de 30 daki ka yakél mékt er -250Qmuakasimia par -
par -arcékhr bon nanot ¢p b¢yeéet mede kull anél mécx

s¢recinde hidrojen oranénén karbon nanot ¢ p
karakterizasyonu icin® k e né di f r &kasdisoonrup s(i YWRD)u, (BEIT y¢ ze

gravimetri k anali z ( TGA) ve taramal ée el ekt
nanotupler 1%0 mg kataliz Uzerinde kimyasal buhar biriktirme (CVD) ydntemiyle,

atmosferik basén- alténda ve 2.54 cmeyeapl é& |
bakl amadan ©°nce kataliz bir saat farkl e ak

blyutme850, 900, 950 v&000°C s e c a k | & k t a -lykagtEHotricerisindékrtipik k e k i |
bir be¢gyeéet meyi g°stermekted|r.ktar@aawbommheomple go
ol uk muxk tlubr .d ekkeik i SEM r-28mhm aapbandaldajeéel ém

nanotg¢pl er i g°stermektedir. ¥ni kKl em Ss¢reci
nanotg¢plerin verimini et kil enbe kareadds @&nd aBuv e-rail
edi |l mi ktir. Beyetme s¢grecindeki hidrojen ak
et ki et mektedir; azal an hidrojen miktareyl a
Ayréca seéecakl ék artexkahbhaybksbkkkal kaetdenehd

i

kekil 1: a) Bot i-erisinde bg¢y ¢ tMpMoQkatalikizaride I008D anot ¢ pl
de 40 dakika buyutme ile elde edilen karbon nanotiplerin SEM goruntisi

AccM SpotMagn Det WD
500KV 20 50000x TED 38 ITEMAM

Referanslar
[1] A M Rashidiet al, Nanotech2007, 18, 315605.
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GlucoseDehydration into HMF by Lewis Acidic M etal Chlorides:

Development of aHeterogeneous Nly/ionic Liquid/SBA-15 Catalyst

Volkan DegirmenciEvgeny Pidko, Pieter Magusin, Rutgem Santen and Emiel Hensen

Schuit Institute of Catalysis, Eindhoven University of Technology, 5600 MB Eindhoven, The
Netherlandsy.degirmenci@tue.nl

Cellulosic biomass is a promising renewable feedstock for energy and chemicals
supply.In the future orefinery abundant and cheap biomass feedstock replaces current fossil
based production of hydrocarbons. #ydroxymethylfurfural (HMF) has recently been
proposed as a platform cheral which can be converted intovariety of useful intermediates
including fuels and polymers [1]. Although HMF can be readily produced from fructose by
acid-catalyzed dehydration, selective conversion of glucose, the dominant sugar in cellulose,
to HMF remains a challengdletal chlorides and especially CsClave been reporeto
exhibit very good yields for the conversion of glucose to HMF in the ethylmethylimidazolium
chloride ([EMIM]CI) ionic liquid medium [2].The difficulty in the recovery of the product
and the catalysts and the use of the expensive ionic liquid asltemtsremains a challenge
for the practical application. In the industrial scale procebsésrogeneous catalysts have
clear advantages related to catalyst recovery and continuous opédfiaiem, we report the
development of a heterogeneous catalgstglucose dehydration to HMF. An imidazolium
based ionic liquid is successfully grafted to the surface of ordered mesoporotkSSBA
the chromium chloride is added subsequerntiyaqueous phase, glucose conversion o¥%#2
with 49 % selectivity to HMFwas obtainedy using theCrCl/PMIMCI/SBA-15 catalyst
The use of DMSO/Water (2:8) as the reaction solvent aBdt@nol/MIBK as the extraction
layer resulted inunprecedented 7080 HMF selectivity at 50% glucose conversionn
addition, in situ EXAFS mearrements were carried out for the metal chloride/EMIMCI
homogeneous system. A comparison of the coordination chemistry of Cu, Fe and Cr in the
ionic liquid system will also be presented.

[1] RoménLeshkov, Y., Chheda, J.N. and Dumesic, Béience312(2006), 19331937.
[2] Zhao, H., Holladay, J.E., Brown, H. and Zhang, ZS€ience316 (2007), 1594600.

Keywords: Biomass, Glucose, Dehydration, Lewis acids, lonic Liquid, Immobilization.
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Lewis Asit Metal Klortrler ile Glukozun HMF Ge Dehidrasyonu:
Heterojen MCly/iyonik Sé v é /-1SIBafalizori Ge | i1 Kkt i ri | me s i

Volkan Degirmenci, Evgeny Pidko, Pieter Magusin, Rutger van Santen and Emiel Hensen

Schuit Institute of Catalysis, Eindhoven University of Technology, 5600 MB Eindhoven, The
Nethelands,v.degirmenci@tue.nl

Selulozik biyokutle enerji ve kimyasal madde temini icin umut vaat eden yenilenebilir
bir hammaddedirGelecekte biorafineri ile bol ve ucuz hammadde olan biyokutle, mevcut

fosil yakét tabanl é& hicdkirdedrotymathylfgriural (HMF)iI ni n y
yakén zamanda yaket ve polimerler dahi | yart
pl atform ki myasal ol MR k hallielra z éesr¢drag | fmrg Kkt tea z
katalizoru ile dehidrasyon yontemiileiet i | ebi | i r ken, sel ¢l oz 1 -1
HMFb&e se-ici d°n¢kKe¢emeg bir Mstal Klarimleriro ve zeljklee d e v a
CrCkob ¢ n , ethyl methylimidazolium Kkl org¢gr ([ EMI N
HMFo6e d°P°n¢kemerdii-mng®otke ridyii j Unin el katalizoderinl geri kK t i r
kazanél masé zorluju ve pahalée iyonik seéeveée Kk
devam et mektedir. End¢gstriyel °|l - ekt eki S¢ér
vekatale °r ger i kazanéemé il e ilBRBurladaa - ekl iakvoaznutna
dehidrasyonu i -1n geli ktirdi jKimmidaz dileit @ mo jt ear
i yoni k Séve bakdbhéeyypzeme nepoak EEBA Mé K , vV e

edk enmSkt ur .ort amda, % 42 gl ukoz don¢gkem 0|

CrCL/IPMIMCI/SBA-15 kataliz°r ¢ kul IDMB@dug2:8n keakseypnd e e d
gOzeltisi ve 2But anol / MI BK ekstraksiyon tabakasé ol

se-i &i I5i0] igl ukoz d°n¢kegmegneg gPstermi Ktir. B u
EXAFS °1 -¢mleri homoj en met al k 11 oyroenri /KE M3 @\Ce
sistemlerinde Cu, Fe ve Cr koordinasyon ki my

[1] RomanLeshkov, Y., Chheda, J.N. and Dumesic, JS&ience812 (2006), 1933.937.
[2] Zhao, H., Holladay, J.E., Brown, H. and Zhang, ZS€Cience316 (2007), 1594600.

Anahtar Kelimeler: Biokutle, Glukoz, Dehdrasyon Lewis Asit, | yoni k Séve
Immobilizasyon
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Synthesis of Zr& Modified CuO-ZnO-Al20s3 Incorporated Mesoporous

Silicate Structured Materials by One-pot Hydrothermal Synthesis Method

Ayca Arinan?, Dilek Varisli®, Timur Dogu?

dMiddle East Technical University, Ankara, 06531, Turkagnan@metu.edu.tr
bGazi University, Advanced Technologies, Ankara, 06531, Turkey

Direct synthesis of dimethyl ether from synthesis gas requires development of new
bifunctional catalysts, having sites for methanol formation as well as for methanol
dehydation. In the present study, Zr@nodified CuGZnO-Al20s-SiO, type mesoporous
catalytic materials were synthesized, following acidic and neutralipohéiydrothermal
synthesis routes. The XRD patterns of the materials synthesized by acidic route indicated
some distortions of the ordered network of pores and these materials were found to show
amorphous structure with waelispersed metal oxides in the mesoporous silicate lattice.
However, in the XRD pattern of the material synthesized by the neutral roajta, peaks
and their reflections corresponding to an ordered pore structure and CuO crystallites were
observed. The results indicated that final pH value of the synthesis solution was highly
effective on the structure of the synthesized material. More®@§ results showed that
increase in the Zr metal content and also increase of pH value of the synthesis solution
promoted metal incorporation into the catalyst structure. All of the metals were successfully
incorporated into the mesoporous network of M@Mstructure at solution pH value of 6.0.
Nitrogen adsorption isotherms indicated the presence of interconnected ordered mesopores.
These catalysts have surface area values in the range-8685&/g. Average pore diameter
of the catalysts were betweerb-7.9 nm and all catalysts had narrow pore size distributions.
DRIFTS analysis of the pyridine adsorbed samples indicated that Lewis acid sites of the
material prepared at a neutral solution pH was stronger than the others.

Keywords: Dimethyl ether, diect synthesisZrO,, mesoporous, bifunctional catalyst.
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ZrO > Takviyeli Mezog6zenekli CuGZnO-Al0s-SiOYap és énd a

Kataliz°rl erin Dojrudan Hidroter mal

Ayca Arinan?, Dilek Varisli®, Timur Dogu?

OrtaDoj u Tekni k | niversit aman@méwneduwtr a, 065 31

bGa z i ' niversitesi, Kl eri Teknolojiler

Di met i | eterin sentez gazéndan dojrudan
metanol dehidrasyonu icin aktivite gosterknii f onksi yonl u yeni kat al i
gerektirmektedirzilRBRu d-esltéedkdh@ahmpSDy YOawp@ s énd a
mezog®zenekl. kataliz°rler asidik ve n°tr or
il e sentezlemmlktaarda Aeindiek!| &onen kataliz©°rl
mezeg® zenek yapéseéeneéen kés men bozul dujunu, k a
yapéya eklenen met al oksitlerin, mezog°®zene

g°ster mekt e dliarda senidflenen malaemenin XRD deseninde ise, CuO
kristallerine ait pi kl er vV e d¢zenld i g°zene
sonu-1|ar, sentez -°zeltisinin pH dejerinin,
et ki sinin erlnmel§tuendui rg° sEDS analiz sonu-1ar é,
mi ktarénén -°zel ti pH dej eri ve metallerin
etkilendijini gestermi ktir. ¢cozel ti pH dej
yapeéskaraélbéa bir Kekilde girmik olduju g°zle
sentezlenen mal zemelerin birbirine ba]lé me z
Kataliz°rlerin y¢zey alané dej er 1988rmilg ve ort
757.9 nm aral éejéndadéer ve bu malzemeler dar

Piridin adsorplanmék numunelerin DRIFTS ana
Lewis asiditesinin dijerlerine g°re daha gg¢-

Anahtar Kelimeler: Di met i | eter, b, omezogodeaekli, iki onksiyerdu, Zr O
katalizor.
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Water Gas Shift Reaction over AuRe/ceria catalysts

Burcu Selen ¢ajlayan, A. Er han A}

Department of Chemical Engineering, BogaziciNérsity, Bebek 34342, Istanbul, Turkey
aksoyl@boun.edu.tr

The watergas shit (WGS) activity of bimetallic Au-Re/ceria catalysts was
investigatedfor the temperature range 2@80 C. The effects of the Re content, space
velocity, HO/CO ratio and prgaration method on the catalytic performance of the catalysts
were investigated and compared to monometallic Au/Ceria catalysts. No detectable methane
formation was observed in the catalytic reaction telsisteasing the space velocity by
varying the catigst amount decreased water gas shift activity for both monometallic and
bimetallic catalystsAn increase in the Re content and steam/CO ratio shiftectdiigon
monoxide conversidriemperaturecurve toward lower reaction temperatures. Gold addition
by deposition precipitationtechnique on impregnated Re/Ceria catalysts led Higher
dispersion and, consequenthygh carbon monoxide conversion values andebettlectivity.

On the other handincipientto-wetnessimpregnation of Re on Au/Ceria monométal
catalysts resulted in blockage of active sitBsmetallic Au-Re/Ceria catalysts showed better
performances while the monometallic catalysts suffered from steam inhibition. Since
monometallic Re/Ceria catalysts were found inactive in water gas dafition, the
performance of AtRe/Ceria catalysts can be attributed to steam tolerance of Re sites on the
bimetallic systemThe results indicate that AtRe/ceria catalysts are highly selective and
activefor watergas shift reactions.

Keywords: Watergas shift, Ceria, Au
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Au-Re/CeQ Katalizorleri Uzerinde Buhar-Ga z Ge-i ki Tepkim

Burcu Selen ¢ajlayan, A. Erhan AKk:

Bojazi - ''niversitesi Ki mya M¢ihendi sl i ] B
aksoylu@boun.edu.tr

Cift metalli Au-Re/CeQ katalizorlerinin buhag a z g e - iaktivites( 208855°C

sécakl ek araléejénda -al ex/ledOnéexrteemré We hm ZKé&rali
gi bi parametrelerin katalitik pekafalzGrimmons ¢ z .
performanseéyl a karkéleak n@&ré Inedatné ro.l ukeuprkuinme
kataliz°r miktaréné dejiktirerek ge-ikK hezer
aktivite kaybeén@ CCe boerpanoégl nvuek tRuer . mikkt ar-endaki
sécakl eko e] riimei ng € chkHd ek tdeegker | eri ne doj r u
-%kt¢grme teknijii i | e¢ zanmpirreeg nael te&n | enk ke rRmed Cie C
beylelikle y¢ksek CO dPn¢gkegm dejerl eri ve dze
Re metalinin AwCeG k at al i z°rl erinin ¢zerine empregnas
sebep ol muktur. Tek metal li kataliz®°rler bul
cift metalli AurRe/CeQ kat al i z°rl eri daha Iyl perfor ma
katalz ° r | er i ni n WGS tepki mesi i -1 n -BeHCe® f ol m
kataliz°rlerinin y¢ksek performanseé i ki me t
buhar tol eranséyl a i |-ReiC&Q kataindderininiWGS bepkine r . Sol
i-in y¢ksek se-imlilik ve aktiviteye sahip o
Anahtar Kelimeler: Buharg az ge -,jAui , CeO
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Investigation of Microchannel Reactor Configurations br Combustion

Assisted Reforming ¢ Iso-Octane

Mustafa Karakaya, Ahmet K. Avci

Department of Chemical Engineering, Bogazici University, Bebek 34342, Istanbul, Turkey
avciahme@boun.edu.tr

Microchannel reactors are defined as the units having parallel, identical channels with
characteristic flow dimensions ithe submillimeter range that lead toigh surface areto-
volume ratios up to ca. 5x4@%m3. The resulting compactness leads to concrabdown
sizing up to ~90%opffers fast heat and mass transport rates and allows efficient use of the
catalyst thatusually exists as a thin, porous layer washted on thehannelwalls. These
functional benefits providenaefficient way of running transport limited catalytic reactions
such as hydrocarbon steam reforming.

This workinvolvesmodetbasednvestigation 6 steam reforming of ismctane inNi-
based catalyst coated microchannels to produce hydrogetecheéo run a-kW PEMFC.

Heat needed foendothermic (endo) steam reforming is supplied by the exothermic (exo)
methane combustion running in parallel chanreslated with a Pbased catalystSets of

parallel, straight,1x10* m long exo and endo channels, all of which have square-cross
sections with 5.6x10m side length, are placed in the forms of layers and successive channels

are equally separated by métaivalls. Heat flow between the inttayer (identical) channels

are neglected, all owing the multichannel SYS
a single intedayer pair of endo and exo channels. The system is assumed to operate at steady
state and reacte flows are assumed to bedo-current mode.

The unit cell is modeled by incorporating twlomensional continuity, momentum,
energy conservation and species mass transport equations for the fluid and catalytic washcoat
phases, and energyonservation equation for the metallic wall phasbe set of partial
differential equations is solveasing finite elementsnethod under Comsol Multiphysi¢s
environment. The model is then used to figure out thexsf ofparameters suchs thickness,
texture and the material of the wall separating the chaondaismperature distribution and on
hydrogen yield, definedsmoles of hydrogen pragted per mole of isoctane fed.

It was observed that more hydrogen can be produced by using thicker walls;
increasing wall thickness fromx10* m to 4x10* m have led to ca. 37% increase in hydrogen
yield. A similar effect with ~21% improvement in;ifield was noted when aluminum was
used instead of steel as the wall material. Using rbaffies in the channel alls was also
found to improve hydrogen production. Sizing studies have shown that a 9.4 L microchannel
unit can produce hydrogen sufficient to run-eV¥ PEMFC.

Keywords: Hydrogen production, Microchannel reactor, Steam reforming
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Yanma Destelki i-oktan Re f o r ml a n MikrekénaliReaktdr

Duzenlerinin Kncelenmesi

Mustafa Karakaya, Ahmet K. Avci

Ki mya M¢hendi sl iJi B ° Bebpek 34342BIsigntaulzTitirkiye | ni ver
avciahme@boun.edu.tr

Mi kr okanal reakt°orl er biurtbliarriée r minlei npeatrrael
altenda ol an kanall ardan meydana gelen biri:
ile birim hacimde 5x1dm?’m* e varan y¢zey alanlaré olukab
%9006a varan hacim k¢ -léeltmemiervie, gheénzelld iéksl ée ke

gzenekl i Kekil de kapl é halde bulunan katal:|
yararl e ©°zellikler il e, hi drokarbonl aeén bu
kontrol edilenkatalit k t epki mel eri y¢ksek verimle koktur

Bu -al eéekWadapaditeld bir PEM vyaket pil i
amacé-ykaanlen, dbaaid learleataal Niz °r kapl e bir
reformlanmaséeméesapkbeamalcel ghimt Kkt ir. Endoterr
i -in ger-eaenhéekat alPtz°r kapl e, bir dijer par
metan yanmasé ile safmammakit @ajdémda,Hed¢ D,i rbir
kenarunnl uj u®rb . ®Ixdm® kare kesit kekilli endo ve
aral arénda exi-'t met al duvar kal enl €] & bul ur
tabaka icindeki, yani denk tepkilmee r i n khenl edrjiar@aséhomaki eéis k|
bu varsayém -ok thkhdbraklall @&r biare asli®s tkedniah,i - i é k $ o
bir Obirim h¢gcred ¢zerinden temsil edil ebi |l
hal kokul |l arénda bu-eoddudae ew® nlpar aoll edluj @ k sac
varsayeéel mexteéer .

Birim h¢gcrenion akékkan Ve kataliz©°r faz
mo ment um, ener ji vV e bil ekenl erin k¢t e kor
birbirinden ayér an)k duwars afdaezceen dd@nkleni jleil a vk am g
model |l enmi kKt ir. Kés mi di feransi yel t ¢rdeki
elemanlar yontemi ile Comsol Multiphysitsor t aménda -°z ¢l mekt ¢r . B
kanal l ar ar aséndaekyi kdeukvlair évne knaal léznel néef ét, ¢ ryée zg i
dajéel emé ve hidrojen el desi ( =0 k¢traent i heln da
czerindeki etkilerinin incelenmesinde kull an

El de edilen sonu-larda ¢r &ai E@ehehedibdjeer
goer ¢l megkteor; “kmtodAnlDéaijoen - eékafddoéel masée ile hi.
yéeksel mi ktir. Benzeel dha gi sarntué k )~ %Ruvdod ri k meHl 2
al ¢minyum kull anél masgé&cil &kagat!| edmlvearr mhiax téinra.
verl exktiril mesi Il e hi droj en cretiminde bi
mi kr okanal reakt°or¢n yapeéesal °zelliklerinin
et kil erini gantbgume lana @&ir ma.4 ¥ api@dlikbim emnikrekanal
biriminin -k W kapasiteli PEM yaket pil i i -1 n yet e

ortaya koymuxktur.

Anahtar Kelimeler: Hidrojen uretimi, Mikrokanal reaktdr, Buhar reformlama

42



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

O-17
Developmentof High Temperature Combustion Catalyst for Total Organic

Carbon Analyzer

Bilal Bayrant, Bilent Atamet, G ¢ r k a B Defia UnatkUsuk Ozgen

®Terralab R&D Technopolis/METWilal.bayram@terralab.com.tr
bulent.atamer@terralab.comiifuk.ozgen@tealab.com.tr
bChemical Engineering Department/METgkarakas@metu.edu,tmer@metu.edu.tr

Converting all of the carbonaceous species inte@ &Che crucial factor in Total
Organic Carbon Instruments. Catalytic combustion is applied in order to assuptete
oxidation of sample which is converted to the gas phase with the aid of high temperature. In
the present study, necessity of catalytic combustion and combustion products of a typical
sample were investigated with the aid of mass spectrometer. d&ftermining the need for
catalyst, CeO«/Al>0s, PtCo304/Al,0z and Pt/AbOz catalysts were prepared by wet
impregnation technique. Cobalt (I) nitrate hexahydrate, Cobalt (I) acetate tetra hydrate were
used as cobalt source, hydrogen hexachloroplatijehexahydrate was useas platinum
source and-B mm  eAtbOs was used as support material. According to the activity tests
for methane combustion in the presence of excess oxygen, 50% conversion was achieved at
465 °C, 420°C and 370°C with CaO4/Al03, PtCo04/Al.03 and R/AIOz catalysts,
respectively. The Pt/ADs catalyst was the most active compared to the others ant it was
subjected to combustion of five different matrices containing lead, sulfur, nitric oxide,
chloride and hydrocarbon for 5, 25 and 100 times. Theigctests were applied on the aged
samples and it was observed that after 5 and 25 times aging the 50% conversion temperature
remained at 370C just like fresh catalyst. However, after 100 aging 50% conversion
temperatures were shifted above 50 After characterize the aged and fresh catalysts in
terms of crystallinity, surface area and metal dispersion improvement of catalyst for longer
service life will be studied.

This research was done as a part of TUBITAK funded project 7070192

Keywords: Total Organic Carbon, Platinum on Alumina, Complete Oxidation
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O-17
ToplamOrgani k Kar bon Cihazlaré K-in Y¢k

Kataliz°r¢ Geli ktiril mesi

Bilal Bayrant, Ufuk Ozgei, G¢ r k a R Defia UnatkBélent Atamet

Terral ab Ar Ge Teknokent/ ODT,, Ankar :
PKi mya M¢hendisliji B°l ¢gmeg,/ ODT!, Anl
bulert.atamer@terralab.com.tr

Toplam QganikKar bon ci hazl ar énda, karbonlu bile
(CO) d ° n ¢ K tkilit rfaktbrdue Biicok cihazdada m oksi dasyonun sajl
katal itik yakma uygul an ma kttoaedrigi kullana® wneaksiyorh & K ma ¢
d¢zenejinde kataliti k yanmanéen gerekliliji v
i ncel en mOJRIEOE, rPECo:d/Al O3 ve Pt/AROz kat al i z%°r |l er i e mdi
kull anél arak hazeér |egzahmdeak Kobalt (II) aBetattetrd hiddegbaltl ) ni t

k aynaj éhidmjnahegadoroplatin (IV) hegzahidratplatink aynaj € e&mmar ak Vv
-apiAleGsbber el er altl ék olarak kull anél méexktér.
met an yaknsnayscéEn ur ez e r i n3@AI08 PECesOsnlels ve WPEALCS 0
kataliz°rl eri Unsé&mas5ERCh 420 Q@eebB7NMCde ger - ekl ek
ger ¢l megRitjger katalizorl ere @y aalhd axrEBuanletkit fer
aktifk at ali z°r daha sonra zehirleyici et ki si b
oksit, klor ve hidrokarboh yanma urlnlerine maruzébr ak €1 mék ve kat al
edi |l meye Eskécenleméwtséd eri topl aveadl2d. tekr&dan d e
sonr a aktivite testi tekrarl anméxter . 5.
oksidasyonunda %50870€C%h ak ahk Kad amlelké] ébuna Kkar
sonraseénda %50 d3ON°Eokn: M s¢ezcearkil negj ket galdti €tji €l ng °kr ¢

taze kataliz°rlerin, kristallik, yézey al a
sonu-|laré sunul acakteéer.
Bu -alékma T BKTAK taraféndan desteklenen 70

Anahtar Kelimeler: Toplam Organikarbon Pt/Al,Oz, Tam Oksidasyon
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O-18
Catalytic Synergy between the Cobalt and Lead Oxides during

Gasification of Turkish Lignites

Arzu Kancd, Deniz Unet

PDepartment of Chemical Engineering, Middle East Technical University, Ar@53,1
Turkey,uner@metu.edu.tr
20n leave Department of Chemical Engineering, Ataturk University, Erzurum, 25240 Turkey,
akanca@metu.edu.tr

The catalytic performances of cobdétad (CePb) mixed metal oxides on the catalytic
gasification of Turkish ligite weretested in a serbatch reactor systein the tempeature
rangeof 25-600°C, and gaseous producigere analyzed by a gas chromatograptP 4890)
connected on line to the reactor equipped with a Porapak Q collinencatalyst was
prepared by incipignwetness method at a wt/wt ratio of 1/1. The results demonstrated that
CoPb mixed metal oxides catalysts increase the coal gasification rate and affect the
composition of gaseous products depend on coal to catalyst ratio. Coal to catalyst ratio was
optimized as 10In this part of thestudy,synergy betwee@o and Pb oxidewas investigated
by monitoringthe catalytic performances of cobakide andlead oxide individuallyon the
catalytic gasification of Turkish lignitdn order to compare the performee of individual
oxides withcobaltlead (CePb) mixed metal oxideghe same experimental conditions and
same coal to catalyst ratio were usethe comparison amongWcoa/Wcocat=10,
WeoalWpbcai= 10 and WoalWcoprb mixed oxide caE10 showed that ahe samgwt/wt) coal/cat
ratio Co-Pb mixed oxides exhibited more ra@s350°C while individual oxides exhibited
maximum rates at 48Q. This is interpreted a$é synergybetween Co and Pb oxides. The
sources of synergy and the relation between thw&itgcand catalyst structure will be
presented.

Acknowledgement
The authors gratefully acknowledge Turkish Coal Enterprises for the coal samples and partial
financial supporandTurkish SPO support for ihproject was granted throughP program.

Keywords: Synergy, CePb mixed oxide catalyst, gasification
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O-18
T¢e¢rk Linyitlerinin Gazl akteéer él maseéni

araseéndaki Katalitik Sinerj|

Arzu Kancd, Deniz Unét

PKi mya M¢hendi sl iji Bl ¢ m¢, ka@yOb531 Toreey,u Te k ni
uner@metu.edu.tr
i mya M¢ghendi sl Be1l ¢ mg, At at ¢rk | nive

akanca@metu.edu.tr

Kobal't (Co) ve kurkun (Pb) karékék meta
gazl akt ér él mas e R8G0PC pseércfackringakn shrmaaleej énda,
sisteminde test edil mik ve gaz ¢reé¢gnler Porap
cihaze ile analiz edil miktir. Katali z©°r aj e
hazérl anmécku-elrafPédbe®Rayéersd®ln met al oksitlerini
artérdéklaréené ve Kk°m¢r kataliz©°r oranéna b
glestermi ktir. K°m¢r katali z°r orané 10 ol ar a
Cove Pb oksitleri araseéendaki sinerji., Co ve
katal itik gazlaktérélmasé ¢zerindeki perfor
oksitlerin performansl|laréenée karmal ki oksi ala
Kartlaré ve ayneée KkK°%°mg¢gr kataI|z°r oraneée kull
kat.=10 ve komur/C&® b kar ékék oksit kat. =10 araséndaki
K° mg¢r kat al ICaPbr loerramlelmkjlaloekrseltdéejéndaCcmda6k5| mu
el de edilirken, ayr e ayr e Co ve 4BECO6dksit |
gzl enmiktir. Bu sonu- Co vV e Pb oksitlerir
Sinerjinin nedenl ersig arasksténvd akei viel ikkakialhb wz °-r
Tekekkg¢r
Finansal ve numune destejinden dolayeée Tg¢r ki
destejinden dol ayé Devlet Planlama Texkkil at é

Anahtar Kelimeler: Sinerji, CoPb kar é ek aglgziltakt ér ma.
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O-19
Upgrading of Flash Pyrolysis by Reactive Distillation Using an Acid

Catalyst

Alime Izci 2 Brent Shank8

aDepartment of Chemical Engineering, Bslé h i r O Bmivarsitg, 26480 Meselik,
Eskk e hTilrkiye.
®Depariment of Chemical and Biological Engineering, lowa state University, 2119 Sweeney
Hall, Ames, IA 50012230, USA.
Email: acitak@ogu.edu.tr

Bio-oil produced from the fast pyrolysis of biomass is a complex mixture of highly
oxygenated molecules, which costsi of many oxygenated organic species, such as esters,
ethers, aldehydes, ketones, phenols, organic acids and alcohols. As producédalbm
contains a large amount of water. The presence of organic acids in tbg f@sults in a
liquid with a low pH of 2.53, so it would be desirable to remove these acids to make
subsequent utilization of the bal simpler. The current study examined the use of a strong
acid ionexchange resin, Amberlyst 35, which is known to be an excellent catalyst for
esterifcation reactions, since it has high activity and ease of recovery by filtration after the
reaction is completed. Acetic acid was used as a model compound as it is a common
chemical species in bioil. Separating acetic acid and water via distillationdiSicult
because they form an azeotrope. In our experiment, we exploited the fact that esters (e.qg.,
ethyl acetate, bp. 350 K) have a lower boiling than their corresponding acids (e.g., acetic acid,
b.p. 391 K); hence, it was possible to convert low mdacweight acids with alcohol into
esters and separate them from-bilbby reactive distillation. To achieve this separation,
cyclohexane was chosen as an entrainment solvent.

Keywords: Upgrading of Bieoil, Esterification, Reactive Distillation
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O-19
Asit Katalizor Kullanarak Fla k'~ P rYoaljiézn éknt ilryiillnee s i

Alime Izci 2 BrentShanks?

aEskk e hi r Ossmawmgangitesi, Ki my a Jdgkik e hTdrkiye.l 1 ] i B
bKimyave BiyolojiM ¢, h e n d BoKimii, Ipwa state klversitesi, 2119 Sweeney Hall, Ames,
IA 500112230, USA.
Email: acitak@ogu.edu.tr

Biyok¢gtlenin hezlée-yaprobiziro#demkgi ¢teinll €n
ol ukan, °rnejin esterler, et er | er alkolagibid e hi t |
yée¢ksek oksijenli mol ek¢l l erin kompleks bir |
yaj b¢yeéek mi kt-ypaajddhaksiu ioeregami.k -3Bsaot dle@ji &n e
dée¢kek pH dejer i bir -ysag \eéef ydéy ldaal |l vek tbui rrukre.k i B °dyel e
bu asitleri uzakl aktérmak i stenir. Mevcut
aktivitesi ve uzaklaktéerma kol ayl éjéna sahi
mukemmel bir katalizor olarak bilinen kuwve i asidi k iyon dejistiri
35, Kull anémé i ncedjehalki. eAmeyakgarsi bi | &K en
ol arak kull anél mgktaezeotAoet i kolawsktturwes]j H i c|
ayeéer mak zor duesterleib € mmrenyeijminz, d eet i | asetat, bp.
(°rnejin, aseti k asit, bp. 391 K) daha d¢gk
faydal andeéek. Bu y¢zden, al kol il e d¢kek mol
orijinal biooy aj dan reaktif distilasyon ile onlareé a
i -1 n, si kl ohekzan s¢r ¢kl eyici bir -°9z¢:c¢ ol a

Anahtar Kelimeler: Bio-y a jI¥in| e esi, Esterl@nenReaktif Distilasyon
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Catalysis Through Metabolic Engineering For

Pathway Flux Amplification

Guzd e ¢and Takcer H. Ozdamar

Biochemical Reaction Engineering Lab, Dept of Chemical Engineering, Ankara University,
Tandojan, Ankara 06100 Turkey, ozdamar

This wak demonstrates how intracellleraction rateanalysis enables a successful
metabolic engineering design to achieve pathway flux amplification to produce target bio
molecule. Identification of all rate limiting reactions in the pathway by pasponse
experiments, subsequently catalyses through metabolic engineering on the determined sites
can be applied as a valuable strategy in recombinanmnblecule production.To achieve
flux amplification in a pathway to produce the concernednbadecule, in ton: i) a pulse
response experiment-intro using a brancipoint metabolite inherent to the pathway, that
allows the identification of ratkmiting-reactions (sites) by calculating intracellular reaction
fluxes based on the intracellular reaction netwkequired; ii) to demonstrate the influence
of catalysis on the determined sites separately, by sgegle cloning a recombinant
microorganism specific to each identified single site wherein carries a recombinant plasmid
having the gene encoding thezgme of the ratdéimiting reaction; and then, to demonstrate
the concerted influence of the catalyses on the pathway, by mugépke cloning a
recombinant plasmid carrying all the genes encoding the enzymes of the determined rate
limiting reactions, neetb be constructed.

Keywords: Metabolic engineering, flux, ralemiting step, phenylalanine.
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Metabolic flux analysis for recombinant human growth hormone

production by Pichia pastoris

PenarBabhbhekKnankur, EIif k. Soyasl an,

Department of Chemical Engineering, Industrial Biotechnology and Metabolic Engineering
Laboratory, Mddle East Technical University, 06531 Ankara, Turkey
pcalik@metu.editr

The methylotrophic yead®ichia pastorishas become a popular host for industrial
protein production due to its ability to produce foreign proteins at high levels. An overview of
the literature on recombinaptotein (kprotein) productn by Pichia pastorisreveals the
importance of the proper choice of carbon source(s) and their feeding sttatdgy present
work, the influence of methanol feeding rate on intracellular reaction network of recombinant
human growth hormone (rhGH) pracing Pichia pastoriswere investigated in the medium

M

containing sorbitol at three different specificcr owt h r at es ( €0.02), 00d me | vy,

(MS-0.03), and 0.04 (M®.04)to obtain a deeper understanding of the regulatory circuitry of

P. pastoris,using the established stoichiomebgsed model containing 102 metabolites and
141 reaction fluxes. Based on the variations in cell, rhGH, protease, sorbitol concentrations
and specific alcohol oxidase activity with the cultivation time bioprocess weigedivnto

four three representative period® analyze each period, a screenshot of the metabolism is
taken, that is extracellular concentration diatan representative points of each period are
used in the metabolic flux analysi®eriod | (0<t<8 h) inludes the lag phase, where rhGH
synthesis just starts to increase; Period
(150t <18 h) is the exponential phase where
the diminution phase for rhGH and kgynthesisThe data for cultivation times oft 7 h, t
=14h,t3= 17 h and 1= 20 h were used to obtain the intracellular metabolic flux distributions

in Periods |, Il, Ill, andV respectively.The diversions in the pathways and certain metabolic
reactions andgiential strategies for improving rhGH production will also be discussed.

Keywords: Metabolic flux analysis, rate limiting step, Pichia pastoris, human growth
hormone
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Carbon Aerogel Supported Nickel Nanopatrticles By Supercritial Carbon

Dioxide Deposition

Sel mi Er 3 lichuB dhang aprk Aindow? andCan Erkey

®Deparment of Chemical and Biological Engineering, Ko¢ University, 34450, Sariyer,
Istanbul, TURKEY
PDepartment of Chemical, Materials and Biomolecular Engineering, Institute of Material
Sciene, University of Connecticut, Storrs, CT 06269, USA
e-mail: cerkey@ku.edu.tr

Supercritical deposition is aelatively new ad promisingtechnique to prepare
supportedcatalysts. Thetechnique involves the dissolution of an organometallic (OM)
precursor insupercritical carbon dioxide (sc@Oand the adsorption of OM to the porous
suwpportfrom the scC@solution. Once the ONprecursoris adsorbed, it can be converted to
its metal form usingvariousthermal or bemical reduction methoddeading tosupported
nanoparticles. In this study, nickel nanopartiche=e incorporated for the first timen the
surface of acarbonaerogel support using supercritical depositi@arbon aerogelsvith
different pore sizeswere synthesized byyrolysis of resorcineformaldehyde aerogels
obtained via a sejel route andscCQ drying. Carbon aerogels were impregnated with
nickel(Il) acetylacetonatéNi(acac)) precursofrom scCQ solution at 30MPa and 60°C. The
resulting material was subsequently subjected to hydrogemmaisplheric pressure and at
temperatures of 170°C to 200°C leading to nickel nanoparticles on the surface of the carbon
aerogel support. The catalysts were characterized Hyay Diffraction (XRD) and
Transmission Electron Microscopy (TEM). The influencengital loading (3 wt. % and 5 wt.

%), the reduction temperature and the pore size of the carbon aerogel on the size and
dispersion of nanoparticles were investigatEde particle size of the nanoparticles ranged
between7 and20 nm dependingn various nikel loadings and reduction temperatures. The
electrocatalytic activity of the catalysts were evaluated by cyclic voltammetry.

Keywords: supported nanoparticles, nickel, supercritical deposition
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Superkritik Karbon Dioksit Depozisyonu K|l e Kar bon Aer oj el

Nanopar-aceéekl aré Sentezi

Sel mi Er 3 lichuB dhan, &prk Aindow’ ve Can Erke¥y

%Ki mya ve Biyoloji M¢hendi sl i Ji BoIl ¢ mg¢, Ko -
Tarkiye
b Department of Chemical, Materials aBabmolecular Engineering, Institute of Material
Science, University of Connecticut, Storrs, CT 06269, USA
e-mail: cerkey@ku.edu.tr

S¢perkritik depozisyon, destekl. katali z?©°
bir metottur.Bu teknkte dnce bir organometalik (OM) 6n madde superkritik karbon dioksit
(scCQ) i -1 nde -2 z¢n ¢arcozeltisinden rgizenakl bimdestelke iGaddesine
adsorbl anér . OM adsorbe olduktan sonr a, - €K
cevrilebilir. Sonu- ol ar ak, dest ekl i met al nanopar -
depozisyon y°ntemiyle il k def a, karbon aer.
ol ukturul muktur . Deji ki k g°zend@kolulvosc@®t | ar én
kurutma ile eldleredi dmmhktrasopngehbkerinin pir
Nikel(ll) asetilasetonat (Ni(acag) , 30 MPa vV e 6 @Goxetigintdenk karbors ¢ C O
aerojellere emprenye edil mi ktiat. moBsufneur thaaks éne
ve 170 ile 200AC arasénda sécakl éeklarda hidr
ni kel nanopar-aceéekl ar é ol Ikueknteu r DI mMoa k 81 y 0 nkua
Gegcirimli Elektron Mikroskobu (TEM) ile karakterize edilknt i r . Met al mi kt ar €
ve %5), indirgeme sécakl éjé ve karbon aeroj
boyutu ve dajélémé ¢zerine etkisi incel enm
sécakl ekl aréna bajle-akcakabogwyanhapdr i aeéelkRlOamé
Kataliz°rl erin el ektrokatalitik aktivitele
dejerlendiril miktir.
Anahtar Kelimeler. d e st e k | i nanopar-aceéekl ar, ni kel , sg¢
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Performanceand Characteristics ofIron Containing ZSM-5 Zeolites in the

Oxidative Dehydrogenation of Propane with NO

A. Ates? C. Hardacreand A. Goguét

a&Cumhuriyet University, Engineering Faculty, Department of Chemical Engineering, 58140
Sivas, Turkeyates@cmhuriyet.edu.tr
®School of Chemistry and Chemical Engineering, Queen's University Belfast, Belfast BT9
5AG, Northern Ireland

The iron containing ZSM zeolites have showed remarkable activity and selectivity
in the oxidative dehydrogenation of propanghwi.O as well as hydroxylation of benzene
and epoxidation of propene. This is related with oxygen species formed@iadtivation
over the FeZSM-5 zeolites. In this work, a series of iron containing zeolites with varying
Si/Al ratios (11.5 to 140) ahlow iron content ( ~0.9 wt. % Fe ) are synthesised by-stdit
ion exchange with commercially available zeolites and tested in the dehydrogenation of
propane with NO. The catalysts were characterised by XRD, SHMX, Ar-Adsorption,
NH3-TPD, H-TPR,DRIFT, UV/vis and XPS. Moreover, the catalytic performances ef Fe
ZSM-5 were compared with Fe/Si®@amples and responsible iron species in dehydrogenation
and total oxidation were to try to determine based on their characterisation results and
catalytic erformances in decomposition 0@l and dehydrogenation of propane witfON
With increase in the Si/Al ratio, whereasQNconversion is decreasing, a slightly increase in
the propane conversion and an distinctive increase in the selectivity towardserame
observed. This might be result of differences in acidity of zeolites and in the number of iron
cations introduced intzeolites with varying Si/Al.In addition, the iron species responsible
for the NO decomposition and dehydrogenation of propareedifferent each other, which
can be determined with the assistance 8THR, UV/vis, XPS , DRIFT, NETPD.

Keywords: Dehydrogenation of propane,®, FeZSM-5
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N.O il e Propanén Oksidatif Dehi-Blroj ene

Zeolitlerinin Aktiviteleri ve Karakteristikleri

A. Ates? C. Hardacrve A. Goguet

 umhuriyet | niversitesi, M¢hendi sl i k Fake¢gl t
Turkiye, ates@umbhuriyet.edu.tr
®School of Chemistry and Chemical Engineering, Queen's University Belfast, Belfast BT9
5AG,Kuzey Krl anda

Demir iceren ZSMb zeolitleri benzenin hidroksilasyonu ve propenin epoksidasyonu
benzer olarak BO i | e pr o p an & rnenasy@nsndal Gmemli Mmiktarda laktivite v |
secimlilik gostermektedirleBu Fe-ZSM-5 zeolitleri ylizeyinde B a kt i vasyonuyl a
oksijen tg¢r|Beui-ydleékinaidkak,i lddjiitdeOn 8S8e/ Algkegkar
icerikli (~%09wtFe)zeol itlerin bir serisi ticari
hal iyon deji ki mpO liel es epnrtoepzal neénnmi ke hvied rNbj enas
KatalizorlerXRD, SEM-EDX, Argon-Adsorpsiyonu, NB3-TPD, H-TPR, DRIFT, UV/vis ve
XPSilekarake r i ze edi | miZ&W5 ori.n Akyartéacl aFe/SiGkérnekleryle v i t el «
kar kel aegt &r eDenhéikder tplaenn eksidasyondan sorumlu demir tirleri
karakteri zasyon 2006snounnu - |daerkéo mymoekbO SNy io In e propan
dehidrojeasyonu ktivitelerit e me | al enarak belirlenmeye -al e
Si /| Al or anepsO arrtnmaxs,énl aa z aN ér kaerafif bpa opaé&k ,d°r
propen se-imlilifji i se belirgin bir art ek ¢
Si/ Al or Hemegyyilkd eneaol idemir katyonl arén sayés:
ol abi | i pQ dekAmgpozésyoaunddne pr opanén dehi droj enasyol
terl eri birbiri nATEPR UMNisyXPSOREFE, NH-F @ Dbyal de mely !l a
belirleblmektedir.

Anahtar Kelimeler: Pr opanén dedXjFd4SH-penasyonu, N
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Electrochemical Performance of Low Pt and Ru Loaded F&li Bimetallics

as an Anode Electrode in Direct Ethanol Fuel Cells

N.AlperTapan¥ z| em Yél dez

Departmet of Chemical Engineering, Gazi University, Ankara, TURKEY
Faculty of Engineering & Architecture;raail: atapan@gazi.edu.tr

Today, high energy demand and environmental issues brings up the need for clean
alterndive energy sources. Polymer electrolyte membrane fuel cells, at this point play the key
role since green energy sources like ethanol can be used to generate electricity. Direct ethanol
fuel cells have higher theoretical cell voltage and have a poteritigererating higher
number of protons on the anode when compared with hydrogen fuel cells. In spite of this,
alcohol crossover and the poisoning effect of decomposition products during-ebadation
of lower alcohol is still a problem. Therefore, cathoelectrodes which would minimize
alcohol crossover effect and anode electrodes which would eliminate surface decomposition
products of alcohol like carbon monoxide should be developed. Inevitably, anode electrodes
i n DAFCO6s 1 nvol ve anstlon metatdikeoPtSn PtRa tPiSmNy RtRht r
PtSnRhIn this respect, nenoble transition metal bimetallics can be searched that have close
electrochemical properties to high performance electrocatalysts.

In this study, electrochemical behavior of low &d Ru loaded < 1%) FeNi
bimetallics prepared by ion exchange technique were investigated. Surface and bulk
properties of homenade catalysts prepared at different reduction temperatures were
determined by XPS and ICP techniques. At the same timeraglbemical stability and
activity to wards ethanol electaxidation were observed. Application of electrocatalysts on
the anode electrode of direct ethanol fuel cell exhibited superior polarization compared with
Pt/C (20wt% Pt) commercial catalyst.

Keywords: Anode, fuel cell, ethanol, electrode, oxidation
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0-24
D¢kek Pt ve RNINIYKKlIiémmiMetRe |l erin EI
Performansl|l arénén Dojrudan Etanol Yak
Ol arak Dejerlendiril mesi

N.Alper Tapan¥ z | em Yél deéez

Ki mya M¢chendi sl ijJi BoIl ¢ mg¢, Gazi i niver s
Muherdislik Fakulltesi, eposta atapan@gazi.edu.tr

Gunumuzde, yuksek enerji talebi ve cevresel sorunlar temiz alternatif ener;ji

kaynakl aréna 1 hti yaBcé noorkttaaydaa , - épkod ri nmeekrt andeemb. r
hecreleri, etanol gi bi yeki |l enerji kaynak.]l
anahtar roldedirDoj rudan et anol yaket h¢crelerinin (
keyaslandéjeéenda y¢ksek teori k hdmempaanswail t aj e,
gi bi avant aj | Burea bludrumana kt aldleo |. 6 ¢ roksiklagsyioro d a t a
séraseéenda al kol ¢n par-alanmasé ile olukan z
Bundan dol-aiykéi,nialnkioni ngiezlektrdd cae lBinl evee Kk ak dtomt mo
yé¢zeyde tutunan par-alanma ¢réenl erini el i mi
gerekmektedirKk a - énél maz ol ar ak, D EPYSH (PtRa, iPtbreNk PtRha n o t

ve PtSnRhgi bi pl at i nermelktegixk B! &rag i & md a, yk &s ek

el ektrokataliz®°rl ere yaken el ektroki myasal

arakteéerélabilir.

Bu -al ékmada, i yon dejiktirme tekniiji I
1%) FeNi ikili metalleri ni n el ektr oki myasal davranéeke i
sécakl éjenda hazeéerlanan kataliz°rlerin yg¢ze:
tespit edilecektrAy né zamanda, el ektr oki mypksidagybnunat abi |
k a r kidtelea de gozlenecektrHa z ér | anan el ektrokataliz°rl e
%20 Pt i-eren) Pt/ Cba g°re ¢stegn ©°zellik g©s
Anahtar Kelimeler: Anot, yakeét hg¢gcresi, etanol, el ekt
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0O-25
Synthesis of Bimealic Nanosol PILCs for Abatement of Chlorinated

Volatile Organic Emissions and Catalytic Test

NurginB e k, ¢ nKDeyeaj Blanife Erden Lutfi Erden ErhanKaplaner

Mujla | niversitesi FEF Kimya B°Il ¢ mg¢g
e-mail: nbesun@yahoo.com, nbesun@mu.edu.tr

Chlorinated volatile organic compounds (CVOCSs) are important pollutants due to their
higher toxicity, inertness and widespread application in industries. Besides chlorinated
volatile organic compounds emissions are toxic and carcinogenic, they cause théageon
depletion (global warming) and photochemisahog formation. Catalytic combustion is a
viable technology for the abatement of CVOCs. Because direct combustion has high
operating costs. Catalytic CVOCs oxidation reaction requires both acid and cedl@xs.
Oxidations of CVOCs produce HCI, £H>O and CQ. Cl. can attack and deactivate the
catalyst. Catalysts have to possess high stability in the presenceaofdGHCI.

Recently development of PILC (Pillared Interlayered Clay) structure has sy
important in desiging and synthesis as catalytic materdetal polyoxycations, mixed metal
oxide clusters or colldial nanosol particlesave been used as pillaring agents during the
intercalation of PILCs systems. Using of colloidal particlesiasol PILC as catalyst surface,
because of their high surface area and high thermal stability, is conlsatesdternative for
other PILCsystems.

In this Project, Nanosol PILCs wesynthesized appropriatelyy sotgel methodto
solve problems in catalg CVOCs oxidation reactions amwdere built bimetalic doping by
metals, toobtain high catalytic activity in oxidation reactiof€haracterization of resulting
(Cu,Cr) doped nanosol (Si€XiO2) PILC catalyst systems were carried out by XRD,FNR,
Adsorpton andSEM-EDX analysis Catalytic activity of imetalic Nanosol PILCs waested
for the oxidation reaction iafixed bed reactor. TCE (Trichloroethylengasused as model
compound ofCVOC and TCE conversion of 9800% and 9898% CQ yield were foundat
low reaction temperatures.

Keywords: Nanosol PILCs Oxidation Reaction;Packed Bed Reactor; Tailered Clay
Trichloroethylene
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Ucucu OrganikSd é ml ar én Kat a l¢in Bimekalik@Glandselr i | me s

PILCs Gel i kve TestiEdilmmsasis |

Nur g¢ n, BleDeyea BlanifeErden Lutfi Erden ErhanKaplaner

Muj |l a gintieeseir FEF Ki mya B°l ¢ mg, Muij |
e-posta nbesun@yahoo.com, nbesun@mu.edu.tr

U-ucu organik bilexiklerin salémlare, ge
sanayide temizlik amacéeyla (klorine ol muk o
insansaj |l é]Jéné tehdit eder nitelik kazanmékter
bilekiklerin (CVOCs) sal émlaré son derece ze
bozul maséna (k¢resel ésénma), f oCtVokCisnmyuans aylo ks
edi |l mesinde katalitik oksidasyonadg?nt Kmit at e

CVOCs oksidasyon reaksiyonu asit ve redoks merkezleri icerir ve oksidasyonda Urin olarak
HCI, Chb,H-Ove CQ- ek a@@un Chkat al i z dG@lotritvwanEynarmu su e bH |

gibi problemler nedeniyle at al i z si st emlteas ar luygmmuas dige Keki
Son zamanl arda kil materyal. kull anél ar ak
yapélare katalitik maztkematde of ar ok abhas are&ms:
sisteml eri I nt e rsikaybndas mniaed metad dksithaster yeya lkolood&l
nanosol parti kel er gi bi pillar vaseéetalar e
partikiil nanosol PILCs in kataliy ¢ z e y i ol arak kull anémlareée vy
stabiliteleri nedeniyle, dijer PILCs sisteml
Bu -al exmada n a-ged syontemiyl® | sen@zlenersko bksidasyon
reaksiyonl arénda ykkndgeak i toil ld ujak t ibv il ti emsin ge - i
kombinasyonl aréyla bimetalik giydirmezyapéln
TiO)) Pl LCs kataliz sistemlerin Kkeadsarpsiyonrve zasyc
SEMEDX anal i zl| ert ekylaepkétliarrialkmi gce i r . Nanosol F
katalitik aktiviteleri sabit yatakl e reakt?©
edi |l mi ktir. CVOC ol arak TCE nin kullanél dej ¢
%981 00 dove%8598€¢Qse-i mlil ik gibi y¢ksek dejer | e
Anahtar Kelimeler: Nanosol PILG ; Oksi dasyon Reaksiyonu; S

Trikloroetilen (TCE).

Ek bilgi:
Bu -alékma TUBKTAK taraféndan 108 M 615 nol u
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O-26
The Investigation of Electrochemical Oxidation of Formic Acid on Pt and

Pd Modified Gas Difussion Layer

AnyaB e y t arDerjaRapké, Rezzam y d?&rhorstenRopke ve FatihKoleli?

& Mersin University, Faculty of Arts anati@nces, Chaistry Department, i@tli kkéy Campus
33320 Mersin, Turkey
® HIAT Ggmbh Schwerin, Germany
fkoleli@mersin.edu.tr

Because of increasing energy demand in the world, fuel cells attraching wide interest.
Their application field is varrying from street lights automobile [1]. However, high costs
by producing hinders the application in dailyage.

The direct use of hydrogen in fuel cells and methanol, ethanol and formic acid which
known as hydrogen sources can be used as well. In last 10 years, therayaresearchs in
formic acid fuel cells [2]. Because, formic acid has a higher theoretical open circuit potential
(1.4 V) than the other fuel cells and crossover of formic acid through the polymer membrane
is lower. Because of this, the power output afrfic acid fuel cells is remarkable high [3].
However, due to corrosive character of formic acid, the-time of the cells and other
materials are negativly affected.

In the present study, formic acid oxidation was investigated on Pt and Pd modified gas
difussion layers (GDL). In this case, the catalyst sludge, which is prepared from HiSpec 3000
which contain % 20 Pt (3.5 nm) and Fumion, applied on the GDL by Screen Printing method.
Then, prepared material is tempered for drying. In the following giepmaterial was used
as an electrode and electrochemical behaviours of the electrode were investigated by cyclic
voltametry and impedance measurments in 0.5 3@ and xM HCOOH/0.5MH2SOy
electrolytes. Behaviours of the prepared electrocatalyst inHCKAOH solution is shown in

Fig.1.

-20

Z'/ohm

Akim Yogunlugu/A cm

0.9
2w 05 07 " aN
Potansiyel/V 15 0,1 03 ™ Po\a\"swe

Fig.1. The cyclic voltammograms and Nyquist plots of Pt modified GDL M HCOOH/0.5 M HSQ;.
Keywords: Fuel Cells, Formic acid, Gas Diffusion Layers (GDL) and Screen Printing.

[ 1] Lindengk Dof, Ba&tanebioe sGraaviil Publisheng Co@many| New YorkM884.
[2] zhy, Y, Ha, Y. S. HNieglMapewer Rddnsi thy direct for miit42e0d)i d fuel <cell s

[3] Rice, C., Ha, S., Masel, R.l. ve Wieckdws , CAt alfysts for direct formic da235@003).uel cells
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O-26
Formik Asidin Ele ktrokimyasal Oksidasyonunun Pt ve Pdle Modifiye

Edi |l mi k Gaz Difg¢gzyon Tabakasé (Gdl

AnyaB e y t & rDerjaRapké, Rezzam y d?éTimorstenRopke ve FatihKoleli?

@ Mersin Universitesi FEF kimya Bolimu Ciftlikkdy Kampiisii 33320 Mersin, Turkiye
b HIAT Ggmbh Schwerin, Almanya
fkoleli@mersin.edu.tr

Artan enerji tal ebini kar kel anyiakb i k mee k a n &
alanéena sahiptirler[1]. Ancak, sretim maliy
karkéel akélan problemler yakét h¢gcrelerinin u

Yakeét h¢crelerinde hidrojenin doynmaijdéan k
olarak bilinen metanol, etanol , formi k asi't
10 yeldeéer, formlk asit yaket hg¢gcreleri czeri
formik asit yake h¢crel earei ndamha dy | lsekya&s<¢
potansiyeline (1. 4 V) sahip ol masédeér. Kl ave
di f¢zyon hézénén d¢e¢k¢gk ol masé nedeniyle for
[ 3] Dijer taraftan fiolrlmi ko |amsaisdéi nk ukl o raonzeyl oanr
mal zemel erin kullaném s¢grelerini ol umsuz etk

Bu -al ékmada, Pt ve Pd ile modifiye edi
oksidasyonundaki el ektroki myasal davranéke
tabakaséndan al énan kesi't iczerine, ke¢etl ece  %:
Fumi on il e hazéerl anan kataliz©°r -amur u Sér
mal zeme Kkurumasé i-in temperl ener erbdureOl5ekt r ot
M H2SQ; ve XM HCOOH/O5M HSOy - ¢ zel t i |l eri ndeki davranéxkeée
i mpedans °1I| -¢ml eri il e incelenmicktir. kekil

ektedir.

davranékeée g°sterilm

-mMN

-20

Z'/ohm

Akim Yogunlugu/A cm

0 W oo W 1 05 07 ¥ \
Potansiyel/V 15 03 ™ po\aﬂswe

kekil 1. Pt drimd MH@OOR/A.2EMESKWa + & Inid 2 20 mV/ s tarama heéezeée i
voltamogramé ve farkleée potansiyellerde al énan i mpedan
Anahtar Kelimeler: Ya kldgcr el er i , Formi k asit, Gaz Dif ¢
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[2] zhy, Y., Ha, Y. S. HWieghMapewer Rddnsi tiy direct for miitd2e0d4)i d f uel cells o
[3] Rice, C., Ha, S., Masel, R.l. ve Wieckowsk @at,alfiysts for direct formic a235@003).uel <cell s

62



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

POSTER PRESENTATIONS

63



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

P-01
PROX Performance Of ThePt-SWAC Catalyst For Fully Realistic Feed:

Effects Of CO., Water Vapor And CH4 Presence In Feed Mixture

K. Il gaz Soykal, Birim Duru, Sabriye (

Department of Chemical Engineering, Bojazi -
aksoyl@boun.edu.tr

PreferentihCO oxidation over 1%P®.25Sn/ACcatdyst was studied for various feed
compositions including fully realistifeed. The real time performance of the catalyst and the
effect of reaction parameters on its PROX activity and selectivity were investiJadted.
reaction parametetgsted weréemperature, oxygen flow rate in the feed, presence of water
vapor and carbodioxide in the feedindividual presence of methane in the feed, lastly,
presence ofmethanein the feed including C®and water vaporThe results showed that
presence of C®and HO in the feed does not significantly affect the CO conversion
performance and CO selectivity of the catalyst. The PROX performance of the catalyst for
realistic H-rich feed including C@ H.O and methane was almost equivalent to its
performance fothe ideal feed (ie. feed free of @0 and CH) when the @CO ratio in
the feed mixture was 1.25. In the tests, CO conversion was found increasing with a decrease
in temperature for 13%10 °C range, indicating enhancement in CO selectivity with a
deaease in temperature. The CO conversion of the catalyst reached for the W/F value tested
was ca.90% at 11 for realistic feed conditions.

Keywords: Preferential CO Oxidation; PROX; Hydrogen Purification; Fuel Processors
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P-01
Gercekci Besleme ¥ k u | | a rSa/ACIKataliBorinin Tercihli

Oksidasyon Tepki mesi Per f or maOksve : Bes

Su Buharénén Et ki si

K. Ilgaz Soykal, Birim Duru, Sabriye

Bojazi - ''niversitesi Ki my alstambulhTéinkigki s | i1 ] i
aksoylu@boun.edu.tr

Tercihli oksidasyon tepkimesi (PROX) %1%0,25Sn/AC Kkatalizori  Uzerinde
mamen ger -ek-i besl eme karékemée da dahil
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Anahtar Kelimeler: Ter ci hl i CO oksidasyonu, PROX,

prosesorleri
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nma aktivitesi ve se-imlilifi arakter el mé
sl eme kapa@&k&mmémaa&k, el sspmeukbubrée mésnedakiek
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e beraber co don¢Keémer
t

Hi



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

P-02
Effect of Pt Incorporation on The Electronic and Oxygen Chemisorption

Properties of Ni Surface

Asl eéhan S¢mer ,anBKksoyltu Er can, A. Ernh

Department of Chemical Engineering, Bojazi -
aksoyl@boun.edu.tr

The changes in the properties of Ni(111) surface led by Pt substitution and the
resulting decrease in oxygen chemisorption stabilitynupeNi surface alloy formation were
investigated. It was shown that-Ri surface alloy formation is energetically favored on the
Ni(111) surface, based on the fact that Pt substitution decreases both the total energy and the
tensile stress effective ohd surface. The decrease in surface stress leads to a decrease in the
rate of electron transfer from the surface Ni atoms to oxygen and, as a consequence, to a
weakened oxygen chemisorption stability on the surface. The overall results confirm that Pt
Ni surface alloys have a higher tendency to stay in metallic form, compared to monometallic
Ni, and this is one of the reasons of increased catalytic activity and enhanced stability of Pt
bimetallic catalystin oxidative steam reformingspecially at loweaction temperatures.

Keywords: PtNi, surface alloysteamreforming,oxidative steam reformingxggenadsorption DFT
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P-02
Pt Eklenmesinin Ni Ylizeyinin Elektronik ve Oksijen Tutma Ozelliklerine
Etkisi
Asl eéhan S¢mer, EI'i f Ercan, A. Er ha

Bgazci, ni ver si tesi Ki my, 8ebék34842nistanisuliikiye i Bl ¢ myg

aksoyl@boun.edu.tr

Ni (111) yézey zelli klerinde Pt e-Mil enmes
y¢zey alakéméhkhanaoksal ¢ge@andak i madigkegk incel enn
d¢KéeK g°steren y¢gzey toplam enerji ve y¢gzey
alanPiNi y¢zey al akéménén olukumunun termodinan
Yuzey gerilimn d e k i bu d¢kekK yézey Ni atoml ar é@&ndan
aktarém hézeéne deé¢Ker mgKk Ve bunun sonucunda
zayéfl amaya neden ol maktader. Sonu-1|l arén ge
karkel dejf@d&nday Rty al akéméenén metali k yapeéeda
ol dujunu teyid -Nitmiikfft bmetual Idia Kataliz°rl er
seviyelerinde g°sterdi kl er i yé¢ksek nd8R akt |
ol dujuna i karet etmiktir.

Anahtar Kelimeler: PtNi , y¢zey al ak é&mé, tibbuhHadarefoanlamee f or ml a ma
oksijent ut unmas €, DFT

67



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

P-03
Coating of Membrane Surfacewith Platin Catalyst by Electroless Plating

(ELP)Technique

Al pay,Had&niAktanT ¢, r kan Kocaback, Krfan Ar, Mu

Gazi i niversitesi M¢hendi sl i k Fake¢gl tesi
handanaktan57@hotmail.com, turkankocabas@gmail.com

Fuel cells gains increasing importance as power produstistems those converting
chemical energies of fuel and oxidant directly to the heat and electricity.Polymer Electrolyte
Membrane Fuel Cells (PEMFC) are the most attractive fuel cell due to their high efficiency
high current density, silent operation, aime€ing environment friendly systems. Membrane
electrode assembly that consist of a membrane whose main functions are transportation of
protons those occur as a result of hydrogen oxidation on anode and to separate fuel and
oxidant gasses and electrodesabat layers on which oxidation and reduction reactions take
place is regarded as the most important part of the fuel cell.

The most widely used embrar-electrode assembly preparation method is the hot
pressing method. In this study, electroless platéofpnique was used as an alternative to the
hot pressing method. Membrane surface was covered with a conductive polymer (polypyroll)
layer before platin wakbaded on the membrane surface by reducing. This method has the
advantages over the classical noelh such as simplicity, does not required use of
sophisticated high cost equipments and having high performdndéis study 6 membrane
samples with different silica conter{®5, %10 ,%15, %20, %25 ve %4@¥re synthesized.
Proton conductivities of tls® membranes were measured by two probe techniques by using
Solartron 12871296combindion. The highest proton conductivity value was obtained for the
membrane witl20% silica additive asl.4 mS/cm.Commercial Nafion 117 membrane with
0.4 mg Pt/crh has tle protonconductivity of 0.1 S/cm.This high proton conductivity of
commercial membrane is the result of application of protonization. Therefore, better results
can be obtained if membrane electrode assembly is prepared after the protonization of
membrane.

Keywords: ELP(electroless plating), Pt catalyst, compozite membrane

68



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

P-03
ELP (Electroless Plating)Tekni i | e

Kapl anmaseé

Alpay k a h lHandanAktan, TurkanK o ¢ a, b aKkrr,fMaizaffel® a | b a Kk €

Gazi i niversitesi M¢hendi sl i k Fake¢gl tesi
handanaktan57 @hotmail.corurkankocé®@as@gmail.com

Yakét h¢creleri, hi drojen ve oksitleyici
elektrik enerjisine ceviren glg¢ Uretim sistemleri olarak gittikce artan bir 6neme sahiptiler.
Pol i mer elektrolit me mbr an| & higreskt@&lerinehogala e | e r |
daha y¢ksek akem yojunlukl ar e, daha y¢ksek

-evre dostu sistemler ol mal aré nedeniyl e ¢z
Anotta y¢kseltgenen hi deé@) esere praktéan |l vae eo ks ik
birbirinden ayérmakla g°revli pol i mer el ektr
y¢c¢kseltgenme reaksiyonl arénén ger-ekl exktif]i
dé¢zenej i PEMYHOG | e rolarakinitelenglinlebitirn e ml i kéesme

Me mbr an el ektrot d¢zenejinin hazeéer |l anmas
ull anél maktader . Bu -al éekmada sécak preslen
ekni i denenmi kKtir. Pt , (meaonbir@minr oyl¢)z ekya plea nio
o]rudan Il et ken pol i mer ¢ Kaplamanydrdemiikiasiki r g e n
me gore daha basit, yiksek maliyetli ekipmanlar gerektirmeyen ve daha iyi performans

|l ayan bDejiyRaemnemdIi (%45a%10 Lod5n %20, %825 deao40) 6

k1l & membran sentezlenmi«xktir. Sentezl enen
nikle Solartron 1281 2 9 6 kombi nasyonRmataon® |i-lgd tmk e l¢ir]j.
celendijinde en i yme nsbornaun-d a%2 O( 1s i4l inkSa/ ckmg t |
car.i ol ar ak kul |l anél amg R¥ent yiklemesiidé Pprotome mb r a
etkenli k dejeri 0.1 S/ cmddir. Ticar. me mb
nra °I1 -¢l dej ¢ i -1 n ndal @ldukga Yukskka gozékeekieddr! é m
mbr anl arén protonl ama i kK| emi yapél dekt an
,zenejJi hazérl anérsa daha i1yi sonu-1lar el de

Anahtar Kelimeler: ELP(electroless plating), Pt katalizor, kompozit membran
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P-04
Effect of Calcination Temperature and Metal loading on adsorption

characteristics of P/TIO;

Saygen Aras, Bahar Kpek, Deni z |

Department of Chemical Engineering, Middle East Technical University, 06531 Ankara,
Tarkiye, uner@metu.edu.

Thermal treatment of the catalysts may lead to changes in the support phase, metal
particle size as well as decoration of metal particles by TiOx moieties known in the literature
as SMSI effect. In order to investigate effects of calcination temperadb and 1 wt. %
PUTIO, catalysts were prepared by incipient wetness method calcined at 410, 450, 500 °C.
Changes in crystalline phases will be followed from XRD analysis. Particle size distribution
of catalysts will be determined from SEM analysisrtkermore; adsorption characteristics
are determined from site energy distribution data via -Oalvet type heat flow
microcalorimetry coupled with a volumetric line. Site energy distribution of each catalyst will
be compared with SEM results. This witbpide the relation between site energy distribution
and patrticle size distribution. For 0.5% Pt/Ti€lcined at 410 °C, initial heats of CO ang H
adsorption were measured to be 160 kJ/mol and 130 kJ/mol respectively when the isotherm
was measured at 50C. CO adsorbed on the surface was evacuated aadsogption
experiment was performed. Afteraglsorption, initial heat of CO adsorption was measured to
be approximately 350 kJ/mol indicating a restructuring of the surface upon chemisorption.
Relativelylower heats of adsorption during the first excursion could be related to SMSI effect
which is explained by Ti@migration over metal particles. This effect could be revealed by
SEM analysis and consecutive adsorption cycles. Consequently it is expeatedetstand
the relation between calcination temperature, metal loading with particle size distribution, site
energy distribution and metal support interactions.

Authors would like to acknowledge TUBITAK CAYDAG 106Y075 for funding the research.

Keywords: Platinum, microcalorimetry, calcination temperature
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P-04
Kalsi nasyon Sécakl é&] & v e2niMAdsapsiyoly ¢ k|1 e me

Karakteristiijgi I st ¢ne Et Ki si

Saygen Aras, Bahar Kpek, Deni z |

Ki mya M¢hendi sl ijJi Bl ¢m¢, Orta Doju Tekni
uner@metu.edu.tr

PUTIO, katalizorlerinn & siéd | eme t abi i tutul masé, kat al
met al par-acék boyutundaki deji ki kliklerin 'y
czerini kapl amaséna (SMSI, g¢-1 ¢ met al dest
sécakltekielneerni nd incelemek i-in 410, 450 ve
PUTIO, kat al i z&kll @i ia nogeasclé y°ntemiyle hazérl an
deji ki klikler XRD analiziyl e, par -aceéek boy
Katalizbrlerinadsor psi yon karakterizasyoCuma,l vieacitmspdl
transfer mikrokalorimetrisinden elde edilen mereen e r | | daj el emeyl a yapeée
merkeze ner j i daj el eml ar é il e par -acék icmoyut u
mikrokalorimetrive r i | er i SEM verileri il e karkél akteér
PUTIO;icinCOvehRbakl angé- éaldesocerrpgseiryionséraséyla 160
bul unmuxktur . Yézeye bajl anmék ao ladsorpsiydO des

yapél dejéenda, CO ébshéxjl emig en8o5t @@ dakm@ kg €*iry omBu  ar t

adsorpsiyon sonucunda yeniden yapeélandéjéene
adsorpsiyon sgarakdeEe&llaarréalelniaOmen éan ¢psatréimec (g ¢
tanémlanan g¢-1¢ met al destek ilikkisine baj
yapélan adsor pgf9 zloemmldeemeelyil leirri.y | Qonu- ol ar ak,
met al y ¢ k1 e meayutun merkgpearr e rajcié k d &j él émé ve met al
araseéendaki ili kkinin anl akéel masé bekl enmekt e
Yazarl|l ar, araktermayé finanse eden TUBKTAK C
Anahtar Kelimeler: Pl ati n, Mi krokal ori metri, Kal sinas
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P-05
Carbon dioxide Reforming of M ethane toSynthesisGas over SBA15

Supported Co-Ni Catalyst

Hale Ay, Deniz Uner

Department of Chemical Engineering, Middle East Technical University, Ankara 06531,
Turkey,ahale@metu.edu.truner@metu.edu.tr

The catalytic reforming of methane with carbon dioxide to synthesis gas has attracted
great attention owing to the simultaneous reduction of two-kvellvn greenhouse gases.
One of the serious problems in dry reforming of methane is the Bouduard rdaatiorg to
coke deposition. The catalytic performance of catalysts in dry reforming of methane and their
resistance to coke deposition depend on metal dispersion, physical and chemical properties of
the supporting material and the metapport interactins. Due to their low cost and catalytic
performance, Ni based catalysts are of particular interest in dry reforming of methane from
the industrial point of view but they are prone to carbon deposition. In this studyL SBAl
be used as a support for latallic Ni-Co catalysts in the presence of a metal oxide in order to
get an active catalyst having resistance to carbon deposition. The catalysts will be
characterized with respect to their surface area (BET), porosity (BJH), phase structures
(XRD), metaldispersion (K chemisorption), amount of coke deposited (TGA). Catalytic
activity measurements will be carried out in a fixed bed flow reactor and the reaction products
will be analyzed with an onlinguadrupole mass spectromefef.IR will be used to ideify
the adsorption sites and reveal the stability of the surface carbohh&esgffect of Co and
metal oxides on the competitive formation of cardeanbon bond and carbarygen bond
will be discussed.

Keywords: Carbon dioxide reforming, Synthesis gad8A-15
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P-05
SBA-15 Destekli CoNi K atalizorleri UzerindeMe t a SeatezGa z € n a

Karbon dioksit ile Reformasyonu

Hale Ay, Deniz Uner

Ki mya M¢hendi sl ijJi Bel ¢m¢g, Orta Doju Tekr
ahale@metu.edu.truner@metu.edu.tr

Met anén karbon dioksit I | e s elnlyidiinengaz é n a
ser a gazéeneéen ayne anda azal tel masé nedeni
reformasyonundaki ciddi tehlikelerden biri karbon birikimine sebep olan Bouduard

reaksiyonudur . Kuru reformasyondaikrii kkianhea | ki azr®
ol an direnci met al daj el eména, dest ek -maddes
dest ek etkil ekimlerine bajl edeér . Ni kel baz
performanseéeé nedeni yl e endg¢st onunda bzellide igid a n m
alaneder fakat karbon birikimine yatkeéendeéer]| :
aktif kataliz°r el de et me k15aestekd @fyniet@lli God t a | o k
kataliz°rl eri kul tepyébhaaktéeenaKaB&ll) z°o gl et
yapélaréna ( XRD) okimey adaldajed @m@siay o nHu ) vV e
( TGA) g°re karakterize edileceklerdir. Kat
reakt°rde vy apiyh é@imlarkdoré kutuplu eeevrmegiakidtle spektrometresi ile

anal i z edil ecektir. Adsorbsiyon mer kezl er
kararl él éjénén a-éja -ékKabal measéve-met-BRTI|I Bkbk
karbonvekarbonro k si j en bajénén kompetitif ol ukumu ¢ z

Anahtar KelimelerrKar bon di oksit reforlmasyonu, Sentez

73



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

P-06
Effect of Catalyst Preparation Conditions on Activity and Selectivity of

Pt/Sio, Catalyst in Citral Hydrogenation

Can OkarDepboylu? SelahattinYilimaz °, Sedatkkurt

2 Department of Materials Science and Engineering, I1zmir Institute of Technology, Urla
Izmir, 35430, Turkey
b Department of Chemical Engineering, Izmir Institute of fietbgy, Urla Izmir, 35430,
Turkey e-mail: selahattinyilmaz@iyte.edu.tr
¢ Department of Mechanical Engineerifigmir Institute of Technology, Urla I1zmir, 35430,
Turkey

In this study, the citral hydrogenation reaction in liquid phase over silica gedrsegp
Pt catalysts was studied. There are three hydrogenation sites of citral, isolated C=C double
bond, conjugated C=C double bond and a carbonyl group (C=0). It is desired to hydrogenate
carbonyl group selectively to produce valuable unsaturated asgohamely nerol and
geraniol. The Pt/Si@catalyst was prepared by impregnation method. Pt loading over silica
gel support was 1 % (w/w). The effects of parameters investigated in the present study
included catalyst activation temperature (350°C and 45Q&fByr calcination at 50CQ, the
solvent type (ethanol,-gentanol), catalyst activation without calcination, washing of catalyst
with 0.1 M NaOH solution, the Pt precursor type (hexachloroplatinic acltC#), platinum
Il acetylacetonate (feH1404Pt)). Citral hydrogenation reaction was performed in a semi
batch reactor at 80°C, 6 bar igas pressure and 1000 rpm stirring speed to investigate the
catalytic activity and selectivity. XRD and SEM analyses showed that §Dhad an
amorphous structurédccording to the NBFTPD analysis, the calcination of Si@el had no
significant change on surface acidity. According to the B& analysis, the maximum citral
conversion (73%) was achieved at 350°C while the selectivity to nerol+geraniatfSvas
39%.Increasing the activation temperature to 450°C decreased the conversion to 46% and the
Sne+ce t0 22%. Washing of catalyst and using epéntanol prevented the acetal formation
but decreased conversion (to 54.6%) an@+& (to 30%). Catalyst activated \mibut
calcination step gave lower conversion (37.9%) and tiaes5to 27%.

Keywords: Citral, hydrogenation, monometallic catalyst
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P-06
Katalizor Ha z é r | a ma KPtYSQz Katalkzorigin &Sitral

Hidrojenasyonundaki Aktivitesineve Secidi i J i ne Ol an Et ki

Can OkarDepboylu? Selahattiny & | i aSedatkkurt ©

aMal zeme Bil i mi ve M¢chendi sl iji BoIl ¢ mg, Kz m
35430, Turkiye
PKi mya M¢chendislifi Be1l ¢ mg, Kz mi 5430YTdikigee k T e k
e-posta: selahattinyilmaz@iyte.edu.tr
‘Makine M¢cghendi sl iji BoIl ¢ mg, Kzmir Y¢gksek Te
Bu projede, silika jel dest ekl i Pt kat al
reaksi yontuér-.alSfiktéerlamdéikn ¢- hidrojenasyon b°l g
C=C ~-ift baj ve karbonil grup (C=0). Kar bor
doymamék al koll er cretil mek i stenmatalizée di r
dour ma met oduyl a hazeéerl anméxkter. Silika jel
Bu -al eékxmada, kataliz aktive€ddenksaéscsaklhaslyen
-0z¢cCc¢ - e kpedtanol)( kalsinasyamduz kataliz aktivasyonualkahn 0.1 M NaOH
-%zel tisi Il e yeékanmaseé, Pt koBt@kh platidum dle ki d i
acetylacetonate @@H1404P t ) ) parametrelerinin etkileri [
reaksi yonu 80glaCzoed eb abs émacré rkidaar éwd 6t M@0 hepg®mnd a
reakt°rde kataliz°r aktivitesinin ve se-icil
SEM analizleri SiQj el in amorf bir yapeéya $RDhanapzineol duj u
gore SiQ jelin kalsinasyonunun yizey iagli t esi nde belirgin bir
gor ¢l mgMSgranaGCzIl erinde en y¢gksek sitral do°
nerol +ger anin@eh s¥€B3-9i6cidurj.i AkSti vasyon sécakl é
do°n¢gKemeg Yned®Fyn200yee Sd ¢ Ker me Kt ¢r . Kparttagol i z ° r ¢
kull anél masé, aset al ol ukumunu ne:e@@li | €Bi0KO af
dée¢KermegKkKt gr. Kataliz°r¢n kalsinasyonsuz akt.

Swevce( %2 7) neden ol muktur

Anahtar Kelimeler: Sitral, hidrojenasyon, tek metalli katalizor
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P-07
Reforming JP-8 to Produce Hydrogenfor Solid Oxide Fuel Cells

A. Derya Deniz, Doruk Doju

VestelDefence Industry06830, Ankara
arifederya.deniz@vestel.com.tr

Because of its high energy densisafety and logistic ability 3B is the mostly used
fuel in military vehicles. While designing a secondary power unit for these vehicles to supply
the needed hydrojen for the SOFC (Solid Oxide Fuel Cell) system, reforiniig8ofuel is
proposed. The purpose of this study is to produce hydrogen by reformidud® which
will eventually be used in the solid oxide fuel cell, which was designed as a secondary power
unit for military vehicles.

In this study, a steam reforng system has been designed aneB JBel has been
catalytically reacted with steam to obtain a gas mixture with high amount of hydrogen in it.
Several alumina supported rhutenium based catalysts have been synthesized and comparative
activity tests have lmn made in a temperature interval of 7800 °C. Product has been
analyzed by gas cromotography and gas compositions have been identified. It was observed
that the product gases include methane and carbon oxides in addition to high ratio of
hydrogen. Alspthe surface area values of the catalyst before and after usage have been
measured by BET method and compared. Such data gave information about the coking
behavior of JB8 during steam reforming over the Ru impregnated alumina catalysts.

Keywords: Steanreforming, JP8, Rhutenium, Catalyst.
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P-07
Kati Oksit Yakit Piller inde Kullanilmak Uzere JP-8 Yaka&a Reformuyla

Hidrojen Uretimi

A. Derya Deni z, Doruk Doju

Vestel Savunma Sanayi, 06830, Ankara.
arifederya.deniz@vestel.com.tr

Yée¢ksek enerji yojunl uj u, geéevenldl g ve | o
yakeét ol ar a-8 gahcéiihéldtdelel ek t edi r . Bu ara-1 a
cnitesi geliktirilirke Katé Oksit Yaket Pi
ve bu sistemlerin iht iya €-8 oyYyakéethedémdadmj eaf ar
-al ékmal atérbaBubatal memanén amacé, asker.i ar
sajlamak i-in geliktirBlermfhamEaomhmasé yh&eh
I -in sistem v kataliz°r geliktirmektir.

d

¢al é Kk ma i r buhar r e&frorngel walaée tsé@ sl wemar It &

e

b
okul arak y¢ksek oranda hidrojen
e k

reaksi yona

alumina dest [ rutenyum b@&@O0OeéeURasatakPéekert
karkeéel akt ér mal eméxkteirv.i t)e ¢tne sotllaerraik y-aépkéaln g az
analiz edilerek gaz bil eki mi belirl enmicktir.
ve karbon oksitler i-ermekte olduju g°r¢l mg
sonrasénhaereyBBTay°ntemiyle °I-¢1l mgk ve kar
alumina katalizorlerde 38 yak ét énén buhar reformlama re
davranéké hakkéenda da bilgiler vermicktir.

Anahtar Kelimeler: Buhar reformu, JB, RutenyumKatalizor
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P-08
Effects of Doping Photocatalytic TiO, with Photon Up-Conversion

Nanocrystals of Pr

Doruk, D&Gpukan Kar akack

Middle East Technical University, Ankara, 06531, Turkey
dorukd@gnail.com

Titania is a photocatalyst that can be used for the oxidation/reduction of pollutants for
water and air treatment. Furthermdr®> can be used for the production of hydrogen by
direct splitting of water photocatalytically. Titania has thregstad phases; brookite, rutile,
anatase, where anatase is reported as the most photocatalytically active phase. The efficiency
of TiO2 is limited because of the limited spectral band of the solar irradiation which has
higher energy than the band gap i¢ize¢d. One way to improve the photocatalytic efficiency
is the decreasing the band gap energy by using metal dopants. The other technique is the
photon upconversion where metal ions are used to combine the energies of two photons with
lower energy (in vible spectrum) and the emission of a photon with higher energy (in UV
band). Praseodymium (Pr) is a good photorcaipversion material which was studied for
laser and waveguides in literature. In this study the effect of Pr addition in i$iO
investigated TiO2 and praseodymium doped Ti®amples were sythesized bging solgel
technique and calcined at different temperaturesayXdiffraction, suface area analysis and
activity tests were made for characterization.

Keywords: Titania, photocatalysis, pkon upconversion, praseodymium
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P-08
Fotokatalitk TIO26 ni n Foton Y¢gkseltici Pr Ne¢

Dopinglenmesinin Etkileri

Doruk, D&Gpukan Kar akack

Orta Doju Teknik | niversitesi, Ankar
dorukd@gmail.com

TO2su ve havayeé kirletici maddel erin oksi
sajl ayabil ecek rbirAyfacwakaltiadfioz Okag al i ti Kk ol
par -al anmaseée il e hi dr oj en ¢lc &ristall fam® sahiptid e d e
brookite, rutil e

i
, anatase, vV e bunl ar i -1 nd:
I
i

TIO20nin pegionemaacséen|l arénén sadece bir késmén
y¢ksek enerjiye sahip ol maséndan dol ayé séneé
yolu met al dopingl er kull anarak bant aral éej
yéeckselt me; met al iyonl ar é il e i ki d¢ K¢k en
birlexktirilerek yuksek enerjil:| bir fotonun
|l azer ve frekans y° nlpeseddymiumoRryi keirrfoton yukseltici- al € K €
mal zemedi r Buby®eal Rrk makbhenimedsi ni n edvei | er i
praseodymium il enuduogleriscgke énmiek nTj O il e sente
sécakl ekl arda kal si ne edayl ndiikitriark.s i Kyaorna k tyesrziez
aktivite testleri yapél mexkter.

Anahtar Kelimeler: TiOo, fotokataliz, foton yikseltme, praseodymium
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P-09
HZSM-5 and Ferrierite Acidity Modification by Silylation and

Their Activities in of n-Butene Isomerisation

Emre ,Ké&Sled-ahattin Yél maz

Department of Chemical Engineering, I1zmir Institutd echnology, Urla 1zmir 35430,
Turkey e-mail: emrekilic@iyte.edu.fr e-mail: selahattinyilmaz@iyte.edu.tr

The acidity of synthesized HZS®I (S/AI=77 and Si/Al=150), commercial Ferrierite
(H-FER) and HZSM5 zeolite (HZSM5C) catalysts were modified by chemical liquid
deposition using tetraetyhyl orthosilicate (TEOS), $#2id triaminopropyltriethoxysilane {3
amino). Synthesized HZSI4 catalystsvere obtained by icexchange of N&SM-5 which
was synthesized with Si/Al ratios of 77 and 150 at 35@nd 96 hours. All depositions were
carried out at room temperature for deposition times 0.5 and 1 h. Reaction tests were
performed in a tubular quarfixed bed reactor at 37& at weight hour space velocities of 22
and 44 .

XRD and SEM images showed that the crystal structure and morphology of zeolites
were slightly affected with deposition. Temperature programmed desorption (TPD) results
showed hat SiChk modification strongly affected the Bronsted and Lewis acid sites but
slightly less modified by -&mino deposition. As the effect of the modification increased, total
acidity of the SiCl modified catalyst decreased. The least modification ofitgcidas
achieved by TEOS.

The catalysts were tested in isomerization dbutene. Deposition decreased the
activity of the catalysts, but improvement of selectivity was observed with TEOS deposition.
TEOS deposition increased the selectivity of the catglysr HZSM5 (Si/Al=77) from 58 to
64, for HZSMC from 27 to 33 and for-AHER from 63 to 81. But yields of isobutene were
approximately same as for parent HZSM30) and for HZSWbC (18), but for HFER
deposited with TEOS gave the highest yield (38). &the SiC| deposition strongly affected
the total acidity, both conversion and selectivity of the Zskatalyst were very low after the
deposition of SiGL Deposition with 3amino also decreased both conversion and selectivity
of the catalysts.
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P-09
HZSM-5 ve Ferit Asi ditelerinin Silil

Aktifliklerinin n-B¢t en Kzomeri zasyonundaki |

Emre ,Ké&Sled-ahattin Yél maz

Ki mya M¢i¢hendKgmiJi YBRbBeghke Teknanrl34B0, Enst it
Turkiye, e-mail: emrekilc@iyte.edu.tr, email: selahattinyilmaz@iyte.edu.tr

Ticari s at éHER)nve HWZ&W-b i(HZSM-6 B) vV e | aboratua
sentezlenen HESM5 (HZSM5 ) zeolitlerinin asitlifjgi Kin
dej i ktiri |l mi ktetiaetilortosilikat (TE®S) silisyunmtetraklorir (SiCls) ve

triaminopropiltrietoksisilan(3-a mi n o) ki myas al HZ&M-% kat&lipotiNa& n é | mé K
ZSM-5 katalizérininNH*s i yon de] ieki end iyll mi «&tSi/k 77 vel Z58 M
oranl ar%nde 9B0saatrm.e Betngrezk @mnaniikzd9r |l er oda

saatl i k modifikasyon s¢relerindedpisnoliif i yat ald
kuartz reaktorde 376 de ger -ekl ekt iril mi ktir.

XRD sonu-1laré ve SEM g°r ¢ ntveglmeriolojisinme ol i t |
modi fi kasyonl ardan - ok NHzTPR tdesorpsgona olgumlerii g°s
SiCls modi fi kasyonunun kuvvetl. Ve zayef asit
et ki I,e3hinfiinmi modi fi kasyonunun iesremi eaha. adAyr

modi fi kasyonun sgitlke smo cdairftityeek - adiSlieCl katal i z
azal dejé g°r ¢l megktegr .

Katalizbrler nrbiteni zomer i zasyonu reaksiyonuwmda tes
katalizoriin aktivite i n i azal tur.eF e i cyifbei THOB ¢modifikasyonu ile
artddef &l g° ZTIEeOSminkotdii rf i kasyonu Kk atbakbtalizdliciagn se-
% 580den % -5@8doie5i N HHEM HER ¥W3Bae %vé3BHten %81

Modifikasyon izoblUten verimini HEM-5 kat al i z°r | er i i -1 #wERf azl a
kataliz®°r¢nde maksimum verim sajlanméxtér.
hemen hemen sanprnédékasyoCl katali z°rl erin a:
et kil edi jamodifikas y o Su Csonucundaki katali z°rl er|
d¢kKeéekdamirno3modi fi kasyonu da kataliz°rlerin a
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P-10
Application of Semiconductor Films Over Glass Shstratesand Their Low

Temperature Photocatalytic Activity

Tugce Irfan Ersd?’, Gurkan Karakés

METU ,Department of Chemical Engineeringnkarg 06531 TURKEY
PTUBITAK, KAMAG, Ankara, 06100, TURKEY
Corresponding authortugce.ersoz@tubitak.gov.tr

The aim of this study is to delop semiconductor metal oxide thin films for
multifunctional glass products and the characterization of photocatalytic self cleaning
properties. As semiconductor metal oxides; titanium dioxide ATih oxide (Sn®) and
their binary mixtures (Ti@SnQ) are selected because of their abundancy, non toxic
properties, stability and the ability of absorbing light close to visible range. Also the effect of
metal dopants such as praseodymium (Pr), palladium (Pd), silver (Ag) and iron (Fe) was
examined with tase metal oxides.

Solgel method was used for synthesizing the colloidal solutions and with these
colloidal solutions, the glass substrates were coated by dip coating. Surface characterization
studies were performed by using WXsible Spectrophotometer, AB and SEM. The
photocatalytic activities of the coated thin films were measured with the degradation of
organic material as methylene blé4..2% deactivation of methylene blue stain was achieved
over SnQ coated thin films while this was 22.1% over ?iated thin films after irradiation
for 180 minutesThe superior photocatalytic activity was observed with,l8@mples doped
with Pd and Ag ions. The T#Bn(G coated samples performed limited photocatalytic
activity which is less than the activity of Spcoated samples.

Keywords: semiconductor metal oxide thin films, photocatalytic activity;ge| dipcoating
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P-10
Cam Y¢zeylere Yaré Kletken Film Uygul

Sécakl ekta Fotokataliti k Akt

Tuj - @mEKO2T @ r kan 3Kar akack
0DTU,Ki my a M¢ hend sAnkarig P6b31BP RK KY E
T BK TKAMAGAnkara, 06100, T! RKKYE
Kl gi |:tugce.aasozpxtubitak.gov.tr

Bu -al é@&smanén amaceé, fotokatalitik ol ar ak
ar ¢gnler 1 -in yaré i1iletken met al oksit tabanl
ol ar ak, -ok bulunmal ar é, zehirsiz oluxklaré,
sojurmal aré nedeni j,lkaday dksit{(8N y vm diuvok aren( TikoO |
(TiO2-SnGy) se-i I mi ktir. Praseodi miyum (Pr), pal
met al katké maddel erinin etkileri de incelen

Kolloidal ¢ozeltiler, sofj e | tekniji il e hazehlelrltermameKt er
yézeyl er dal déer ma y°nt e mViS &pekirdfotomeaire, CAM ke k a p |
SEM kull anél arak y¢zey karakterizasyon -al éx
fotokatalitik 6zellikleri metilen mavisi gibi organik maddeledegredasyonu ile dlgtlmastir.

Met il en mavi si konsantrasyonu 180 dakikal el
yé¢zeylerde %61. 2 oranénda azal mek olup, Ti O2
fotokatalitik ©°zellikeikaplPanmé&k Ayg¢ zeky leenrnd &
TiO2-Sn 02 karéekémé il e kaplanmék y¢izeyler SnO2

aktivite g°stermixktir.

Anahtar Kelimeler: yar e il et ken met al oksit i -relce il
dal d émtemaile kaflama
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P-11
Preferential Oxidation of Carbon Monoxide In The Presence Of Hydrogen

(PROX) with Co304, Ag, MNO2 Based Catalysts Over Ce@ZrO:

Filiz Bal ek-é& Derekaya, H. Bar an

Gazi University, Institute of Sciem@and Technology, Department of Advanced Technologies,
e-mail: filizb@gazi.edu.tr

In this study we present the preparation, characterization and catalytic activity of the
catalysts for the selective CO oxidation in hydrogen rich stream. Th@s#CaQy/ZrO,,
Ag/CeQ/ZrO, and MnQ/CeQ/ZrO. were prepared by the qwecipitation method as
50/25/25 molar ratioSince the 50/25/2%0:04/CeQ/ZrO; catalyst gave the best catalytic
activity results, this catalyst was synthesized at 80/10/10 and 20/40/40 miosurratrder to
investigate the effect of the catalyst compositiGatalytic activities of these catalysts were
made by using the 1%CO, 2%05%H with remain He feed condition between the room
temperature and 200Q. All catalysts were characterized bysing the N
adsorption/desorption isotherms-Ray diffraction and SEMEDX analysis. The highest
multipoint BET surface area was obtained from the 50/25/25 HG&/Co:0s and the
surface areas of the e/CeQy/ZrO, catalysts which were prepared at difier molar ratios
were decreased by increasing thes@omolar ratio in the catalyst structure. Average pore

size distribution patterns of the catalysts showed that catalysts have average pore diameter in

mesoporous rangé€atlytic activities of the catabts showed that the minimum light off
temperatee and the highest selectivity wabtained from the 50/25/25 €@4/CeQy/ZrOo
catalyst between the catalysts which havB0/25/25 molar ratio. The 50/25/25
Cz04/CeQy/ZrO; catalystgave® 80% CO conversion at POC and 84% selectivity Between

the Ca04/CeQ/ZrO, catalysts which have different molar ratios, the 80/10/10
Coz04/CeQy/ZrO, catalyst gave the highest CO conversion as 80% at 200°C and it gave
selectivity to CO oxidation as 84% at 125°C.

Keywords: Seletive oxidation, carbon monoxide, cedaconia
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P-11
C030s4, Ag, MNO2K - e r e #ZrOG Kaalizorleri Uzerinden Hidrojence

Zengin Yakétlardan Karbon Monoksi di

Kncel enmesi

Filiz Bal ek-é& Derekaya, H. Baran A

Gazi sniversitesi, Fen BilimlaléostBastitg¢sy
filizb@gazi.edu.tr

Bu -al ekxkmada hi drojence zengin yakétl al
kull anél mak iczere kataliz°rl erin hazérl anma
belirl enmesi - al eQu/e@lZ1, AY/ICeQH @ venMn@AC&¥/ZrO, C o
kataliz°rl eri 50/ 25/ 25 mol ar oranl ar da bir
edi |l mi ktir. Katalitik aktivite -@aZdal ar é
kataliz°r¢nde el de edi | di jsini garebiimaek icinB80/1K/&0t al i z
ve 20/ 40/ 40 mol ar oranlarénda tekrar sentez
sécakl éjCée sielcakR@RIl aré aiy &8eEnwdka g®r i C@,al @A é O
besl eme kompozi syoniuk tkiurl .l ak gddstpsaydnfddstegsiyon N e n m
-al ek meélke&mé&, kXréenéemé-ER¥seprkar k|l evrei SKEWM | an é |
edilmiktir. En y¢gksek - o0k mn€é¥Co&katadiZbrilindey ¢ z e y
el de edil mi ktisre.ntEar kelda:0.0eCirOp datatzaridio yizey
al am@m6bar oranéenén kataliz°r yapésénda art:Hr
ortalama g°zenek -ape dejerl erinin mezog®° z
Katalitik aktivied e ney | er i sonucunda ayné mol ar oranl ¢
en d¢kek %50 doPngkegm sécakl @] én@/Cal#ZrOen y ¢k
kataliz®°r ¢ ver pO/@DZnO: katdifbii 280C 2 5 € € & %80eC0t a
d°n¢g¢kegmegnviewi s&cakl ékta %84 se-icilik dejeri

olan CeO./CeQ/ZrO; katalizériinde 80/10/10 GO4/CeQy/ZrO; katalizériinde en iyi aktivite
sonu-1lareée el de eQ/CeOQMiOxktaitral i8z0°/r1¢0 /21000 A0 de %8
verirken 125AC de %84 se-icilik dejeri ver mi

Anahtar Kelimler : Secici oksidasyon, karbon monoksit, GEXdO>
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P-12
Effect of Minerals of Coal on Biogasification by Microorganisms

FiruzeOkyay, Mustafa Baysal, Yuda Yurim

Faculty of Emgineering and Natural Sciences, Sabanci University, Istanbul 34956, Turkey
Corresponding athor: +90 216 483 9000 Ext. 951gyurum@abanciuniv.edu

The main scope of this researchtasanalyze the effects of minerals of coal samples
on catalytic reactins formed during theiogasification process. The benzene rings in the coal
sampledransform intoaliphatic chains by microorganism activity during the Biogasification
process.Therefore, the functional groups in the sifted coal samples determined first
analyzed with Bruker Equinox 55 FTIR Spectrometer, then to establish the thermogravimetric
behavior of the samples were characterized by flame experiments with Netzsch STA 449 C
equipment at dry air with thieeaing rate of 5K/min and in the tempeua¢ interval 251000
3 . Apart from theraw coal samples, demineralizedngasles were analyzed by the same
experiments that have been explained above. After that, the effects of microorganisms on
gasification of coal hae been examined by BIOSTAT A plus bioreactor for both
demneralized and raw coal samples. Furthermore, the effects of catalytic reactions that take
place during the biogasification process of coal samples and the effects of coal minerals on
these catalytic reactions have been investigated.

Keywords: Biogasificdaion, Demineralization, Microorganism, Coal

86



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

P-12
K°me¢r | zerindeki Mi nerall erin Mi kroor

Biogazifikasyona Etkileri

FiruzeOkyay, MustafaBaysal YudaYurim

M¢hendi sli k ve Doja Bil i ml stanbul 3896 lEkiye e s i , Seé
KI gi | yyuryns@sabanciudiedu

Bu - anléénk nmam&ec ®or gani zmal ar taraféndan gaz
minerall erin, bi yogazi fi kasyon #ndekietkisimde o]l
ar akt e rBmazifikhgyon surecinde, komdir icinde bulunan benzeh khal ar é
mi kroorganizma faaliyetl eri sonucueedaekalailftaét
edilen ko°mg¢gr °rnekl eri °nce Bruker Equi nox
ornekleri icindeki fonksiyorle grupl ar b edrnekietine ermugravimetrik v e
davranéxkl arénée belirlemek i-io0ihagaédhmal adekey

oortaménda 5K/ mi Rl008xs &témaa kh &@K«ée airlad é2®8nda ger - e
°rnekl erinin bir kéesmeda dem@inder &Il I m2xs ywe
bahsedil en karakterizasyon analizl eri bu °
Mi kroorgani zmal arén k°m¢grden gaz ol ukumuna

é
ham komur orneklerinde BIOSTAT Al us bi yoreaké&Par a&k hanmgéelkar
Ayr éca, bu i ki tip K°o°mg¢gr °rnejinin mikroor
ol ukan katalitik reaksiyonl ar vV e mi ner al | €

arakteéereéel mékt ér .

Anahtar Kelimeler: Biyogazifikasyon, Bmineralizasyon, Microorganizma, Kémur

87



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

P-13
BaO/TiO2/Al03 Ternary -Oxide Systems as NOStorage Materials

G. S. I&e&mMt Andokovd, E. Kayharf, and E. Ozensdy?

aDepartment of Chemistry, Bilkent University, 06800 Ank@takey
bInstitute of Materials and Nanotechnology, Bilkent University, 06800 Ankara, Turkey
Corresponding authorozensoy@fen.bilkent.edy.tr

Titania promoted support materials in the form of i€\l 03 were prepared via two
different sokgel preparabn technique&? The influence of the Ti@units on the Ba
components (8 20 wt. % BaO), the nature of the crystallographic phases, thermal stabilities
and the dispersion of the surface oxide/nitrate domains were investigatede®nposition
from nitratedBaO/TiOy/ -Al>0z materials was also examined within the temperature range of
42371 1273 K. Synthesized samples were analyzed by meangajf Hiffraction (XRD), ex
situ Raman SpectroscopBET surface area analysiscanning electron microscopy (SEM),
energy disprsive X ray (EDX) analysistemperature programmed desorption (TPD) i&aRd
situ Fourier transform infrared (FTIR) spectroscoplie surface distribution and the thermal
stability of the stored nitrates in the Ba domains depend strongly on the inteksitkiche
neighboring Ti and Al containing domaims.comparative analysis of the results showed that
the TiOJ/ -Al20s support material derived by the -poecipitation of the corresponding
hydroxides via the sajel technique exhibits distinctively more homogenous distribution of
TiO2 domains.Evidence for the presenad two different types of bridged/bidentatérate
species with distinctively different thermal stabilities were detected. Our TPD results indicate
that the relative stabilities of the NQ surface species can be ranked with the following
increasing order: Af- N.Os; << Al*'-nitrates < surface nitrtes on BaO< Ti%*-
bridged/bidentate nitrates on isolated TiOlusters <bulk nitrates on BaO< Ti*-
bridged/bidentate nitrates on Ti@omains with relatively smaller average crystallite size.

[1] Andonova, Mk e n t G S.,IKayhan, E., Ozensoy, E.Phys. Chem. 009,113,
1101411026.
[2] Andonova, S. M. , kent ¢rk, G.S., Ozensoy E.

Keywords: storage materials, Ba(NJ, TiO-, sulfur poisoning.
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P-13
Kar ékék Oksi t |eaiNG:®epoldina Madzemeleri ;Y

BaO/TiO2/Al 203

G. S. I&é&mMt Andokovd, E. Kayhart ve E.Ozensoy*P

aKimya Blumii, BilkentUniversitesi, 06800 Ankara ifkiye
PMalzeme Bilimi ve Nanoteknoloji Ensiti, BilkentUniversitesi, 06800 Ankara fifkiye
Sorumlu yazar (ozensoy@fen.bilkent.edu.tr)

Bu -al ékmada, d exs-AgOk0 d ma | d mxsain  VieO depo
olarakkiitlece %8 i 1l e % 20 06BaO/MTi®/ -2B.0Piki farkleNO& depolama
malzemesiningy ap él ar @ ve NOxI| adreép oil roth#aB ednanver kaBnkénka n € n
késméenda, mal zemel erin sécakl éja bajlé yape
icin, xxéekéné kérénémé (XRD), BET y¢zey alané ©|
elektron mikroskobu (SEM) ve enerj yay€kemé x spektroskopi si
kull anél mékter. ¢tal @ékmaneén k(& adsocpsiyorkderseyiedin d a |,
yer al maktader. FTIR (Fourier [k mazemelerdel nf r a
depolanan NOx turlerinid et ay |l € ol araRyrace|] eN@kkyapeéel ar é
sal énem davranékéné a-éklayabilmek 1 -1in, s é
kull anél mékter. Il sl ak emdirme y°ntemiyle sei
Banitratbi ri ml erinin y¢zey daj €l & mé nigenen alaelarle® s € | k
ve-AlgDz dest ek mal zemesiyle olan etkil e®i mine
tekni kl e sentezl enmiK Ti / Al |, detelt mekodu nea | z e me
hazeéer |l anmé kki Tt lintedenmin| 0-AILGE wizeyi Uzerindekid a ] € é @aime n
yé¢ksek ol duju syl enebilir. TPD sonerinih ar éna
@sél kararl él éklarénéen ackajAd\Nalss<AB™@ri dyéattl akié

< BaO lizerindeki nitratlar< Ti**-b aj | € nyariizok ve bayilkp@r - acék boyut
sahip TiO2 Unitlerin e b a ] | < BaQ® uzarimdekl lkoylum nitratlar < Ti**- b aj | &
nitratlark ¢ - ¢ kK par - ac ékKO,nileyiuedg ulmaj Is@ hnipt rat | ar .

[1] Andonova, Mk e n t G 3.,iKayhan, E., Ozensoy, E.Phys. Chem. 009,113,
1101411026.

[ 2] Andonova, S.MazékkPabmakak&m&séendaens

Anahtar Kelimeler: NOx depolama malzemeleBa(NQ)., TiO, dilfir zehirlenmesi.
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P-14
Ethanol Steam Reforming over Ni Impregnated

MCM -41 Type Mesoporous Materials

SevalGindiz Ti mur Dofj u

Middle East Technical University, Ankara, 06531, Turkey
sevalgunduz@gmail.com

Due to environmental concesrand depletion of resources, the interest in renewable
energy, especially in hydrogen energy has significantly increased. Hydrogen can be produced
from various feedstocks by means of steam reforming reaction. Among the various
feedstocks, ethanol is a hig attractive candidate due to its low toxicity, easy decomposition
in the presence of water, high hydrogen content and easy transportation and storage.

In this study, ethanol steam reforming reaction was performed to produce hydrogen
rich gas over a meporous NHMCM-41 catalyst. The catalyst was prepared by impregnation
of Ni into MCM-41, to have a Ni/Si molar ratio of 0.1. XRD result showed that MM
structure was conserved after the impregnation step. The catalyst had a surface area of 493
m?/g. Waer-ethanol mixture with a molar ratio of 3.2 was evaporated and mixed with the
carrier gas (Ar) in an evaporator placed before the reactor. Reaction was performed at
atmospheric pressure and data were taken in a range of -&06) Main products were
hydrogen, carbon monoxide, carbon dioxide, methane, acetaldehyde and ethylene. Ethanol
conversion values at 300, 350, 400, 450 andG0@ere 2.47%, 6.91%, 27.52%, 100 % and
100%, respectively. In parallel to ethanol conversion, hydrogen yield (as defired afo
hydrogen produced per mole of ethanol fed to the reactor) increased with an increase in
temperature and reached to a value of about 3.7 &C4%0oduct distributions indicated
simultaneous occurance of ethanol steam reforming and ethanol craekutmpns at high
temperatures, while CO selectivity became maximum G100

Keywords: Ethanol steam reforming, Hydrogen-NCM-41
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P-14
Mezogdzenekli NHtMCM -41 Katalizori ile Etil Alkolln

Buhar Reformlama Reaksiyonu

Seval GUundizZT i mur Doj u

Orta Doju Teknik | niversitesi, Ankar
sevalgunduz@gmail.com

tevresel fakt°orler ve kaynakl arén t ¢ kenme
kaynakl aréna ve ©°zell ikl e Hidrogn buhasreformsama r j i s i
reaksiyonunda kull anélabilen bir-ok ham mad:
d¢ K¢k toksisite °czelliJi, su buhar é il e h é

baréndérmasé ve takénmaséneéen/ deepl akob dikkas é n én
cekmektedir.

Bu -al eékmada, hidrojen ¢r etMCMi4l kataliaoril € o ¢
czerinde et il al kol ¢n buharl é ref or ml ama r
cozeltisinin MCM4 1 yapéséna emdmekl mesivyel eNi &2 érolraan
verisine g°re emdi rdnie vyiakpléesngin dsao nbuinrd ab oMQM ma

493 nf/ gol ek BET vy¢zey alanéna sahiptir. Sulet
reakt°rden ©°nce Kk onuanil®arnddeé r @i & K| aokltaénr € &€ ma B «
kull anél an Ar gazée 1 e birl ekerek reakt©ore
ger - ekl ek5PX areal3(Oenda incelenmek ¢zere ver
ol ukan ana ¢r ¢ nionoksit, kirbow dioksjt, enetan, aketalddhid ve etilendir.
Sécakl ején 300, °G35dIl, ma4s0e0 , d udr5u0muvned a5 0elt i | al ko
2.47, % 6.91, % 27.52, % 100 ve % 10006dg¢r .
veriml (ojlark amo lhgrdgm reaktore besl enen et
tanémlanmékteér) artan s é€fCabkdlee k3l.a7 bmerrltiekbtees i yng
'r¢n dajéel eméndan, y¢ksek sécakl ekl arda et
reaksiyonunure Kk zamanl & ger-eklektijJi°Cadcme amak smeémy m
ul akméxkt éer .

Anahtar Kelimeler: Etil alkol reformlama reaksiyonu, Hidrojen,/NICM-41

91



39 NATIONAL CATALYSIS CON GRESS April 28 May 1,2010 Zonguldak - TURKEY

P-15
Determination of Surface Characteristics ® The Active Carbon Produced

From Agricultural Waste As A Supported Solid

Hakan Demiral, Cihan Gungor

Department of Chemical Engineering, Faculty
Osmangazi Uni versity, Mekel i k Campus,
hdemiral@ogu.edu.tr

It is soslow that some kinds of reaction becomes even it takes days to complete
them. In these kinds of reaction, catalyst is needed to be used in order to reach concentration
of equilibrium early.

Effectiveness of catalyst in a reaction is also measurefédiyres such asurface
area, thermal stabilityand selectivity. By making these features better, it will increase
effectiveness of catalyst.

Increasing effectiveness of catalyst in reaction becomes true in support solid material.
Supportive catalyst ia kind; get by disturbing active phase in transporting media. ol go
support material must enable high dispersion and have thermal stability.

Because of decreasing energy supplies and economic conditions in our days,
substances which will be obtained easih very area and be able to be economically
produced become important.

Using activated carbon as a supported solid is an intelligent choice. Producing
activated carbon from agricultural waste is quite economical. Moreover, when supported
catalyst is ocarred, it has all qualifications to enable needed conditions for reaction.

Activated carbon wich has so big crystal and amorphatrsicture is a general term to
determine adsorbents with extensive internal pore structure. Activated carbon is known as
porous element and has a specific surface area.

In the last studies, producing activated carbon is realized by chemical activation
met hod from agricultur al wast e. Produced ac
surface area, micropore volume, totalrg volume, pore size distribution and average pore
diameter will be analyzed.
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P-15
TamalArtklar dan | reti |l en MPBéstekKat OArakb onl ar

Yuzey Ozelliklerinin Belirlenmesi

Hakan Demiral, Cihan Gungor

Eskikehir Osemsghesi  nMghendi sl i k Mimarl ék
BO1l ¢ mg¢, 26480, Eskikehir, Terkiy
hdemiral@ogu.edu.tr

Bazée t ¢r tepki mel erin ger -ekl ekmesi 0
tamaml anmasé g¢nloer alabilirdenBe degri tiemkmne
ul akmaseée i -in kataliz°r kullanémé gerekir.

Kataliz°rlerin de tepkime i-indeki et kin
se-icilifjgi gi bi °zelli klerle Ol - ¢l ¢ Bu .
etkinfiijartteracakteer. Katali z®°r ¢n tepki me
varl éjenda ger-eklextirilebilir. Destekl. Kk
dajéetéel masé ile elde edilen t¢rgbayakKyl méeilr
ésél kararl el éja sahip ol mal édeér

Géenegmegzde ener i kaynakl arénén giderek a
her alanda kolay el de edilebilecek ve ekonor
gel mi ktir.

Destek kaketst baabak kull anmak, bu al anct
o | cakter Tar éms al artéklardan aktif kar bo
kataI|z°r ol ukturdujunda, tepkime i-in gerek

Blyuk kristalv e amorf yapéda ol an aktif karbon,
karbonlu adsorbanl aré tanémlamak i-in kullar
madde olarak bilinir ve genik °zg¢l yeézey al

apél makta olaé@msal eamabékhrdaéndan ki myas
aktlf karbon ¢reti mi ger-eklexktirilmektedir.
g°zenek hacmi, toplam g°®zenek hacmi, g°zenek

yuzey 6zellikleriincelenecektir.
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P-16
Synthesis, Characterization and Catalytic Activity of Zeolite Supported

Tungstophosphoric acid

Halit L. H o k g EzelBayraktar

Eski kehir Osmangazi Universi,ty, Chemica
Ihosgun@ogu.edu.tr,

Catalysts, in both homogeneous and heterogeneous form, are used widely at many
organic reactions in industrial processes. Due to some inherent advantages, such as non
corrosivity, easy separation and high selectivity, heterogeneous catalysts are éfEngagr
in recent years. Among heterogeneous catalysts, heteropolyacids and related polyoxometallate
compounds have getting importance and are used various organic reactiens. 12
tungstophosphoric acid (HPW) is a Keggin type heteropolyacid and it hasestr@rgnsted
acidity. On the other hand, its low specific area is a disadvantage for catalytic applications. In
order to grow the surface area, HPW is supported on different materials such as metal oxides,
active carbon, clays and zeolites.

In this studysynthesis, characterization and catalytic activity of zeolite supported 12
tungstophosphoric acid were aimed. Zeolite supported HPW catalyst was prepared by wet
impregnation. Zeolite, used as support, was characterized by XRF, BET, DTA/TG and XRD.
Zeolite particle size, HPW/zeolite ratio and zeolite calcination temperature were selected as
parameters. Catalytic activity of zeolite supported HPW was evaluated for esterification
reaction of lactic acid with ethanol and compared with commercial ion exchasge r
Amberlyst 15.

Keywords: 12-Tungstophosphoric acid, Zeolite, Esterification
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P-16
Zeolit Destekli Tungstofosforik Asitin Sentezi, Karakterizasyonu ve

Katalitik Aktivitesi

Halit L. H o k g EzelBayraktar

Eski kehir Osmangazi i niversitesi, Kimy
Ihosgun@ogu.edu.tr,

Homojen ve heterojen formdaki katalizérler, endustriyel sureglerdeki pek ¢ok lorgani

sentezde kull aneéel érl ar. Heét,e rkog leany kaaytrad limaelra
se-icilikleri gi bi avantajlaré nedeniyl e s
kataliz°rler arasénda heteropoliasitler ve p
ve pek -0k organi kkt adtangstofosiofikdasit (K-A)lbir Keggnl m
tipi heteropoliasittir ve en kuvvetl. Br°ns
sahip ol masée katalitik aktiviteler i-1in bir
amaceéeyl asimeltearl, oakkt i f kar bon, kil ve zeol it
katésé olarak kullanéleéerl ar.

Bu - al ékmada, -tungswfosfotik asltia seintezk karaktetizasyonu ve
katalitik aktivitesi ama- | yanndtée miZ eioll @ th adzért le
maddes.i ol ar ak k BHET| rA/€Q va XRD ieckarbkierize ediMiRZeqlit
taneci k boyut u, TFA/ zeol it orane ve zeol it
Zeol it destekl TFAGrk&n k k aatsa lti tiilke aettarnaolt e
tepki mesinde dejerlendiril-I% ivleetkankel drtréen

Anahtar Kelimeler: 12- Tungstofosforik asjtZeolit, Ester e Kk me
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P-17
Preparation of Non-noble Transition Metals with Different Supports for

Oxygen Reduction Reaction (ORR)

Kr #E@mr® Esamai’l Boz

2 Bahgesehir University, Faculty of Engineering, Energy Systems Engineering Department,

Beki kt ak, 3455-381-08bT7);Keangil: ierh fetina@b&h@edeRBir.edu.}r

PKst anbul Fatuty of EngiseeringZChemical Engineering Departmedtv c é | ar
34320 Turkey (Tel: 021273-70-70); (email: ismailb@istanbul.edu.}jr

Catalyst which is used at oxygen reduction reaction (ORR), hawhdw high
conductivity, high oxygen adsorption abilit and have to be stable during adsorbtion and
reduction of oxygen, also have ability to decompbis®,. Catalyst supporsuch as active
carbon (C) have to show high purity, high conductivity, high c@srosesistance and high
surface area.

In this study, Fe, Co, Ni transition metals;chntaining carbon support and metal
oxides such as SEQMnOy, TiO2 and MgO which have semiconductor properties are used.
Chemically adsorbed H which is on the surfac®bfroup metals is generatedHat room
temperature and adsorbated O is away from the surface easily. However, transition metals
such as Fe is very strongly bonded with O, so this situation can not étchrs point, Fe
bonding with N groups which iweakened bond strength due to thedwtaining carbon.
Nitrogen can be viewed as aftype dopant, such that when it replaces carbon in the graphite
matrix, the plane will contain an extra electron that is more easily donated. Doping of carbon
can affect sch properties as pH, catalytic activity, conductivity, and nanostrudiwen
simple materials like iron, cobalt, nickel salt, carbon black, and ammonia, amine isocyanate
can be subjected to a heat treatment to produce active ORR cafalyglfe, nitoanilin,

NHs, N2, amine, isocyanate and polyacrylonitrile can be used as N precuiisatdreatment

of nitrogen/carbon precursors can be used to generate active catalysts for the ORR before
doping transition metallransition metal (Fe, Co, Ni) whichsa part of the active site plays

an important role on ORR. Metal oxides such as>SKnOy, TiO. and MgO occurs
synergistic effect except the installation of N. Beside this, Mnh&s ability to decompose

H20.. N-containing carbon plays a key role for dgtia activity at oxygen reduction reaction.

Keywords: Transition metals, Oxygen Reduction Reaction (ORR), Metal oxides, Carbon
black
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P-17
Bate-i kK MetallerimaddadeFarkl|l ézPesteedlle Ma
Oksijen I ndirgeme Reaksiyonunda

Krem ®&smana Boz

aBah-esehir i niveristesi, M¢hendi sl i k Fakge¢l t
34553 Turkiye (€l: 0212381-08-57); (email: irem.firtina@bahcecehir.edu.tr).
PKst anbul MihendisikFakiltese skKki, mya M¢hendi sl i, Av

(Tel: 021247370-70); (email:ismailb@istanbul.edu.tr)

Oksijen indirgeme reaksiyonunda yuksek itk | i J e sahip, oksije
kabiliyet:i yé¢ksek, oksijen adsorbsyonu ve |
H2020 vy i dekompoze etme kabiliyeti y¢ksek bir
maddesinin aktif karbon (C) gibi yikseklsaé k't a, y¢ksek il etkenli k g
yé¢ksek, kolayl ékla iklenebilen ve y¢gksek yg¢z

Bu -al ékmada Fe, Co, N i ge-i kK metalleri,
siyahe ve yare in 1S&Ot KreQn TiC» zee MdOI dibi ngetalsoksdler e
kKull anél mékteéer .

Pt grubu metall erinin yézeyi czerinde
sécakl!| Oognudaol bkt urarak adsorbe O0OO0i kol ayl ék
ge-i kK metall elrii bGOjil a-deekk | lkauvewnaeltan dol ayé bu o
noktada karbonun N i-ermesi sayesinde Fe, N
zayéfl amaktadér . Kar bona (Ny allnaévze sa | e klter oyna p-éi:
elektronver ci | i k ©°zel | i ] artar. Ayné zamanda pH,
gel i kmel er meydana gelir. Bur adas Ny, akiz<ynaj é
i zosiyanat ve poliakrilonitril k glel avnaérll aélyiélni
met al yékl emesii yapél madan ©°nce karbon dest
Sonrasénda ilave edilen ge-iK met al i de ak

yéekl enmesi ninMnQ@y, eTiOeve dMgO dibi retal oksidrin de destek olarak

ortama ilave edilmesiyle sinerjistik bir etki meydana gelir. MW@ un a0 da H
dekompoze etme ©°zellifji bul unmaktader. Kar bo
elde etmede anahtar rol Ustlenir.

Anahtar Kelimeler: Ge¢ k met al | er i , karbon siyaheé, oks
oksitler
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P-18
n-Type TiO: for Efficient Photochemical Water Splitting

Ksmai,| Medz ap kafak Borojlu, Zeynep Mg
Can Dejer, Levent Nergiz, Selva
Istanbul Uni versity, Faculty of Engineering,

34320, Istanbul, Turkey
ismailb@istanbul.edu.tr

A chemically modified rtype nitrogen and carbon modified BiOTiO>-x Cx wi t h x a
will be synthesized by controllecmbustion of Ti precursors metal in a natural gas flame.
Nitrogen implantation will be carried out by using common nitrogen sources such as urea,
guanidine etc. This material is expected to absorb light at wavelengths as high as 535 nm and
have lower bandjap energy than rutile. At an applied potential of 0.3 V, it is expected to
perform water splitting with reasonable total conversion efficiency. It is also expected to
achieve better photo conversion efficiency than anatase.

The lead catalysts will be s®ned via methylene blue degradation under visible region. The
good candidates will also be tested for their efficiencies for photocatalytic or
photoelectrocatalytic water splitting.

Keywords: Photocatalyst, Water splitting, Hydrogen
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P-18
N-TiIO2T 1 pi Etkin Fotokatalitik Su Ayr éxkt

ve Tanéml anmasé

Ksmai,|l Medhz ap kafak Borojlu, Zeynep Mg

Can Dejer, Levent Nergiz, Selva ¢

Kst annbiuvier si tesi, M¢hendi sl i k Fakeelltaeas i ,3 4Ki2n
Kstanbul , T¢rkiye

ismailb@istanbul.edu.tr

Ki myasal ol ar ak mo @ inTiOxynm kaebdni ilé madikkasyonut i p i
sonucu odkuataanl i Zi°@ Il erin tanémlanmasé ger - ekl
sonr asé n o rUwadgdsenders absbdsiyen yapan katalizorlerin gérinir alandan

a

daha fazla absorbsiyon yapmasé bekl| enzoiekt edi
I -eren kimyasallar kull anél ac akemgeratiialevikar bon
rei mi ger-eklexktirilecektir.

El de edilecek kataliz®°rler g°re¢ner dal ga
metil en boyaseé par - al anma reaksiyonunda K

katalizorlerin en iyileri ise fotokatalitik veya foto&leokatditik su parcalanma
reaksiyonudada denenecektir.

Anahtar Kelimeler: FotokatalizSu p ar -,ailirgen ma s €
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P-19
Dimethyl Ether Synthesis Over Alumina Catalysts

Kenan Cem Toka§ Timur Dogu?, Gulsen Dogti

aMiddle East Technical Universit§Gazi University,
kcemtokay@yahoo.com

Dimethyl ether (DME) has the potential as an efficidigsel fuel alternativewith
almost no soot and low Nmission. Lav auto ignition temperatur@lmost instantaneous
vaporization wien injected into the cylindeits high oxygen content arfdgh cetane number
make DME an attractive compression engine fuel alternatethis study, vapor phase
dehydration of methanol to DMlas performed in aubular flow reactor placed into a
temperatre controlled ovenAmong ®lid acid catalystsc at al yti ¢ acti vitie
aluminum oxides were tested in dehydration of methanol to produce BMiBina catalysts
showedcatalyticactivity in the temperature range of 2000°C. Amongthe catalystsested,
Al-T which was supplied by TOYO Engineeffhg howed much hi gher act.i
alumina catalysts which was supplied by BASFhis result was concluded to be mainly due
to the presence of larger Lewis acid sites (as determined from the BRARaAlysis of
pyridine adsorbed samples) as well as quite weak Bronsted acid sitesTinAKb, this
material AFT) had higher surface area andAlOzarger
catalysts. According to the activity tests, about 50 % of amthwas converted to the
products with AIT at 250C at a space time of 0.27 s.gfcrihis conversion reached a value
of about 80 % at 35C, which was close to the equilibrium value. DME selectivity was found
to approach 90 % at temperatures overes0

Keywords: DME, methanol dehydration reaction, aluminum oxide
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P-19
Alumina Katalizorler ile Dimetil Eter Sentezi

Kenan Cem Toka§ Ti mur 2Dod¢u ke n Doju

®0rta Doj u Te kisazkUniyersitesi,er si t esi ,
kcemtokay@yahoo.com

Dimetil eter (DME) temiz yanma 0Ozelliklevi e d ¢ kg & | & O&tkiméoir dizél e
yakét dtbDegxktaemdbeecakl! ej é, ean | &rkis i ly w iiksedéea ama& N
oksi j en yikseksreitjain, ydd&npiers edi z el mot orl aré yaket
Ozellikleridir. B u -al ékxkmada, met anol ¢n buhde DMEaz énda
retimis @écakl ek kontrol | gorbu rt rdgiordegnek rd-keikn ee kKK o mru |l
Katée asit k a t atipiialmriimydmeoksitles meta@im dedidrasyonuyla DME
sentezi nde de nkatalindilexk 20400C Alecmakh &k ar al €] énda
g°stermi kKt ikra.t aTé gt r BO¥® Engtif ai sr émadséedin ddiemAl-T,
BASF®6t an tembhumidnbekatal iz°orlere g°r &udaha
katalizorin (AT ) daha genik Lewis asit mer kezl erin
merkezlerined e s ahi ff piod imdis® adsor psiTbaoanalizineidore y apé€
bel i r|)giksek aktivite vermesinin en onemli nedenidiry r é ca b Wi fo®lr z e me
AlOs katalizorlereg® r e y¢ksek y¢ézey al ané vAktivieeni K g
testlgine gore, Al-T ile 250°C ve 0.27 s.g/cmal ékonma s¢resinde met al
5006si créenkere . dBue kdB5PC&kden defeamedyrmakeomepl ¢
yakl akéek % 8n@kd eDrME isnee- id@iatkehi sbaea2%090d6a u

Anahtar Kelimeler: DME, metanol dehidrasyon reaksiyonu, aluminyum oksit
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P-20
Degredation of Organic Dyes with Ni, Cu, Ce Metal Oxides Doped TiO

Catalysts in Aqueous Media

Ozge KerkeZ, Ksozdi | B

2 BeykenUniversity, Faculty of EngineeringArchitecture Department of Chemical
Engineering K s t34386lpzgékerkez@beykent.edu.tr
PKstanbul University, Faculty of Engineering
34320,ismailb@istanbul.edu.tr

Existence of organidyes in waste water of textile industry is not desired from the
point of view health and also aesthetic. Due to the high concentmationganics in the
effluents and the higher stability afodern synthetic dyes, their discharges imébureare
very hamful. Therefore removal of these organic dyes from waste water is an important
environmental problem.

Heterogeneous photocatalysis performed by semiconductor particules, is an attractive
and highly efficient method for degredation of toxic chemicalsnoiustrial waste water.
Among the metal oxide semiconductpfBiO> comes forward as the most suitable catalyst
becouse it ischemically and biologically inert, photocatalytically stabé&mvironmentally
friendly and it has high oxidation ability.

There areseveral studies in the literature that represent achievement of W//TiO
systems for removal of organic dyes. It is predicted that doping semiconductey \{iikDa
secondary metal oxide would increase activity for dye removal. The aim of this study is
investigation of prepared Ni, Cu, Ce metal oxides doped>TiGat al yst sé act.
methylene blue degredation in aqueous media. Our studies about this topic continue to
improve visible light responsive catalysts.

As part of experiments methylene blue amaty by U\LVis spectrophotometer and
before all else a calibration curve was prepared at 665 nm that is the wavelength of maximum
absorbance showed by methylene blue. 100 mL, 20 ppm aqueous solution of methylene blue
was used as initial solution. After atidn of particular amount of catalysts, the solution was
kept in dark during 4L.5 hour for adsorption completion. The reaction was performed under
the UV irradiation. Reaction aliquots taken periodically from reaction media were centrifuged
and after theseperation of catalysts samples were analyzed byId\spectrophotometer. Ni,

Cu, Ce metal oxides doped Ti@atalysts were prepared using wet impregnation method.
Ni(NO3)2, Cu(NG)2 and Ce(NQ@)s solutions were doped on TidDegussa P25) support
underthe heat. After drying the catalysts were calcined as the final operation. Catalysts
prepared by impregnation method were characterized by analysis methods-fdge X
diffraction (XRD) and Fourier Transform Infrared Spectrometer (FTIR).

As a result effest of doping different metal oxides on RiG@emiconductor and
activities of secondary metal oxide doped Fgatalysts at methylene blue degredation are
examined.

Keywords: Photocatalyst, Degredation of organic dyes, UVAIS@stem
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P-20
Boyar MaddelerinNi , Cu, Ce Met al »Rdtaizirlerlile r i Ka

Sulu Ortamda Degredasyonu

Ozge KerkeZ, Ksozdi | B

a BeykenUniversitesi, Mihendisldli mar | ék Fak¢l tesi, Ki mya M¢
Ks t a3iBo6,0zgekerkez@beykent.edu.tr

PKst anbeulsiltneisvi , M¢chendi sl ik Fake¢gltesi, Kimya

ismailb@istanbul.edu.tr

Tekst il end¢gstrisinden kaynakl anan at ék
esteti k a-eédan hem de sajléek a-gséanadeén ygks
stabilitesi ve -ékek akémlarenda vy¢ksek Kkor
°zellije sahiptirler, bu boyalaré i-eren a
ol ukturur . Dol ayéséeyl a buatkakK | anled rachan odkisd &r
cevresel bir problemdir.

Yadqi €éet ken partike¢llerinin kullanéel déj é he
toksi k kimyasall arén degredasyonunda di kkat
y a-ifetkenlerar asémdabiTy®l oji k ve ki myasal inertli
korozyona karké stabil ol mase, yé¢ksek oksiod
ol arak °ne -ékmexkteér.

Literatirde boyar madde gideriminde UV/BIGs i st eml er i nijrunbacxkar
g°steren bir- ok -Hetkdnenetahaksitim€ETiQgiki)ikimail bir métal okait
tere¢e 11le katkéelandéréel maséyl a boyar madde gi
Bu - al &k mamn§ a-ictkaniae; Ni, Cl ve@e oksil er i nin kat el maséy
katalizorlerin metilen mavisi degredasyonunda aktivitelerinin incelenmesidir. Bu alandaki
-al exmal aréméz g°re¢ngegr alan ékxémaya duyarl e

geli ktirmeye y°netdrk ol arak devam et me
Denemel er kapsamén\ias megad K terno fnroatvd lsda t rUevs i
ve ©°nceli kle maksimum absorbans g°sterdii5j.i
hazeéer | aBnankél katnégre. - - %1@0ermmlt 26 i pp@mardak i ki nsi nde S
kull anél mékter. Bel irli oranl arda kataliz®©°r
amaceéeyl a kla,rsBankakht a streyl e bekl etil miktir.
ger-eklexktirilmicktir. Peri yodi knereklkatalizérk al &1
ayreéeldekt an ssocmrekt Udf ot ometresi nde anali z
czerine ye¢gkl enmesi yak emdir mesp @e(N@dvwey | a g
Ce(NQ)z cozeltileri TI; ( Degussa P25) destlgjéeinda zegriiknens
Kurut madan sonra kalsinasyon iklemiyle katal
X-eKéne kér é&neéme ( XRD) , Fouri er Transform K
y°nteml eri kull anél arak karakterize edil mikt
Far keétad oksttlerin TiQ y a-itet&eninin 0zelliklerine etkisi ve ikincil metal
oksitl er.i y katalizérlermin kmetil@ni @avisi degredasyonunda aktiviteleri

i ncel enmi ktir.

Anahtar Kelimeler: Fotokatalizor, Boyar madde degredasyonu, UV/8{Stemi
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P-21
Antimicrobial Properti esof TiO2-SiOz Thin Films

Beril Korkmaz ErdurglU f u k , BurkarekKarakas

Middle East Technical UniversitAnkara, 06531Turkey
kberil@metu.edu.tubakir@metu.edu.frgkarakas@metu.edu.tr

The photocatalytic activitiesf the TiQ-SiO» composite thin films were measured
with methylene blue stain degradation and antimicrobial effect agasasierichia colunder
artificial sunlight. It was found that, when the addition of 88264 % and 90 % the film has
an optimum photocatalytic self cleaning and antimicrobial activity, respectively. In order to
better understand the factors that change theckslhing and antimicrobial activity with
addition of SiQ, surface area measurement by methylene blue (MB) adsorptionique, X
ray diffraction (XRD), bacteria adhesion test were performed. With addition afspiific
surface area of thin films increased from 0.16 to 834nfand bacterial adhesion improved
from 25*10* to 32*1(¢f, XRD results reveal that the crylstarm of the TiQ films with a
different amount of Si@is identified as anatase.

Keywords: TiO2, Si0G,, Photocatalytic, Antimicrobial
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P-21
TiO2>-SiOoKnce Filmlerin Antimi krobiya

Beril Korkmaz ErdurglU f u k , BurkarekKarakas

Orta Doju Teknik | niversitesi Ki mya M¢he
kberil@metu.edu.tr, ubakir@metu.edu.gkarakas@metu.edu.tr

TiO2-SIO, komposit ince filmlein, foto-katalitik etkinlik testleri; metilen mavisinin

suni g ¢ h degredlasyoru veadntiménohdyal aktivite dlctimleri sser n i gén € K¢
al t ancad fm ylzeylerindehayatta kalanEscherichia colik ol oni | er i ni n S a
° 1 - ¢ mgfiinderdeki kitlece Siomi kt ar e séraséyla % 54 %
fotokatalitik yoldan kendi kendini temizl eme
ul akméxkt éer . KncemikKktmdred& del e edEpnean Si Rendi
antimikrobiyal aktivite dejerlerin,netéebepl er i
mavi si adsorpsiyon teknijinden yararlanelar'
tutunma deneyleri ger-eklexktirénd md#nt?ddem Si | |
83.4 nf/m’é , y¢zeye tutunan “‘Ddknef3RkejdAryiérsee né @k
g%zl emlenmi ktir XRD sonu-1laré ise ince fil
I

TiO26nun Kkrista &/adpeés; &Krs@&n bsalkei lc alagadtjmds mo @ tag r .

Anahtar Kelimeler: TiO, SiO,, Fotokatalitik, Antimikrobiyal
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pP-22
Supported Ru Based Ammonia Synthesis Catalysts

Mustafa Yasin Aslan, Deniz Uner,

Department of Chemical Engineering, Middle East Tedinimiversity, 06531, Ankara, Turkey
uner@metu.edu.tr

Ru based ammonia synthesis catalystve a promising future foran efficent
ammonia production proceds this manner, Ba promoted Ru/Si@hd Ru/SBA15 catalysd
are prepared with different metalbadingsvia incipent wetness and hydrotermal direct
synthesis techniques tavestigate both the thermodynamic advantageSBA-15 support
and active sites on Ru metals-Bpe active sites which are constructed in Ru metal with a
threefold hollow site o©nnecting a bridge site are responsible for adisorption and
dissociation on Ru catalysts. XRD, BET, microcalorimetry and chemisorption techniques will
be used to identify the characteristic properties of catalysts. Also, DRIFTSaoidtH NMR
characteration techniques will be applied to the catalysts to determine the fameypeB
active sites.

Keywords: Ru catalysts, Bactive sites, Ammonia synthesis
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pP-22
Dest ekl Ru Esasl é& Amonyak Sente

Mustafa Yasin Aslan, Deniz Uner,

Ki mya M¢chendi sl ifJi Bl ¢m¢, Orta Doju Teknik
uner@metu.edu.tr

Ru esasl|l & amony ayen geslaromyak Uretentpdeslagi? umute r i
vadeden bir gel eceje sahiptir..aBluRUSBAE- | a, E
kataliz°rl eri f ar &3 lea kreé lkave bidyogdihzhle grfed &htazn | | e
y°ntemleri s&mt ¢ alnéh mir mk i hem SBEB1b ddstakt naatidesmfen | e r
kaynaklanabilecek termodinamik avanta@laemde Ru metali Uzerinkie aktif merkezleri
araktérmak 1 -in hazérl anméxkteér. Ru met al i é
tutunmaséyla olukan boklom&nmerkezlUedu] ul ° yi
birl ekmesi yidtp aktfl mekenlarik N rBolekulinin adsorpsiyonundan ve

ayréekmaséndan sorumludur . XRD, BET, mi kr ol
karakterizasyon teknikleri katalizorlerin  karakteristik Ozediihi belirlemek igin

kull anél acakter. B u hih eDRIFTSkyl aerrdeé wee I MMR ar a k ,
karakterizasyon teknikleridesB i p akti f mer kezl erini belirlen

Anahtar Kelimeler: Ru katalizorler, B-tip aktif merkezler, Amonyasentezi
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P-23
An Electrolyser and Bipolar Electrochemical Cell Design in Reduction of

Carbon Dioxide

EmrahMamur, Rezzamydin, FatihKdleli

Mersin University Faculty of Arts and SciencgShemistry Department, Ciftlikkdy Caogp
33320 Mersin, TURKEY, emrahmamur@gmail.com

Carbon dioxide is the last oxidation product of carbon based compounds. The
concentration of carbon dioxide in atmosphere increases continuously. This increase causes
global warming and climatic changd3espte of thesecarbon dioxide is a carbon source
and establishment of an industrial process with effective reduction is intensively researched
at present.

Although carbon dioxide has a limited usage in gas phase, useful organic compouns
can beproduced by reduction of carbon dioxidkrmic acid is more important among these
products with its usage in fuel cells for energy productloms possible to reduce carbon
dioxide at ambient conditions in laboratory with various methods. Althdlggemethods
are variousglectrochemical reduction is the most effective method among tAppéed
processes is necontinuous systems and this iseoof the problemm the reduction of carbon
dioxide Processes that work continuously increase both ptivitycand energy input. In
flow systems which designed for electrochemical reactions (electrolysers), bipolar and
monopolar cells are usually used.

In this study, both monopolar and bipolar electrodes can be ustgk ohesigned
electrolyser. Carbon didde electrereduction is examined with cyclic voltammetry
( Figure 1) and electrolysisndPb andmodified-Pb electrocatalysts in 0,1 M KHCGOnedia.
Formic acid is detected as main product (%65) at ambient conditions @ (vs AgCl)
electrode potentialFormic acid concentratiortime graphicis shown in Figure 1.
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Figure 1. Cyclic voltammogram of Pb catalyst in 0,1 M KHe& 50 mV/s scan raté)
absence of carbon dioxidd) presence of carbon dioxide.

Keywords: Carbon diaide, Formic acid, Electrochemical reduction, Electrolyser, Bipolar
cell.
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P-23
Kar bondi dakysnméesinde BiKEiektrolizor ve Bipolar
El ektroki myasal H¢ecre Tasar ér

EmrahMamur, Rezzam y d, EatihKdlel

Mersin Universitesi FEF Kimya Bolumi, Ciklik °y Kampg¢s¢ 33320 Mer si
emrahmamur@gmail.com

Karbonlu bilexkiklerin y¢ksel Kagbemioksitshi nde
at mosferdeki deri Ki mi s¢rekl i ol arak artmaseéeé
i klim derjd kiekdearkle@lrduj u bel i rtikbrboedioksieldri r . T ¢
kar bon k awenianjdéidréegre ner ek kull anél abilir or ga
hedeflenmektedir.

Gaz halindeyken kullanémeée séneéram@élkalialni r
organi k bilekiklere d°n¢gkmektedir. Bunl ar ar
s aj | &oyméknasidin © n e mi dijer organi k bil eki kl ere
y°ntemlerin uygul anmasé sonucu dakiadirgemekd i o k s |
meé¢ mkender . Y°nteml er -ekKi tli ol makl a birl
i ndirgemenin en et kil i si ol duj u go°r ¢l mek
i ndirgenmesi ndeki probl eml erden birmer uygul
ol mayékedeéer . Bir prosesin kesintiye ujramad
enerji tasarrufunu arteéerabilecektir. El ektro
sistemlerde (elektrolizorler) genellikle bipolar ve monopolarhécl er kul | anél ér .

Bu -al exmada, tasar émeé yapél an el ektrol
el ektrotl ar kull anél abil mektedir. Pb ve mo C
KHCOsi - eri sinde karbondioksit i n dl) veekekiroliz s i de°
deneyl eri il e 1 ncel edlmi8k tVviord.a @Qdras KA@kCU )| ayragpnéc
formi k asi't ana ¢ré¢n ol arak el de edil mi ktir
verilmiktir (kekil
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k e k iPb kathliz6ra 0,1 MKHCQi - i nde 50 mV/s tarama hézé ile al
@kar bondi oksi)k eorl mand&i] ekndiat, varl éj énda.
Anahtar Kelimeler: Kar bondi oksi t, Formi k asit, El ektro

Bipolar hticre.



