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Welcome toMurzasichle!

The organization committee would like to welcome yoWitozasichle!
We hope you will enjoy your time at tl2©11 Spring Meeting.
We wish you & enjoyoablesdentific discusson with your fellow participants.

Besides the usual presentations and poster sessions there will be an opportunity to listen
to ourkeynote speakers and to take part in workshops prepared by our sponsors.
Moreover, weguaantee lots of fun (as alwayajnongst the cream of the crop
(as always!)
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General Information
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Conference Office

Office A Ope on WednesdayApril 7™, 2011. Opening hours12:00-20:00.

Registratiorof participants

Delivery of conference materials

Office B Open for duration of conferece.
Stampingthe delegation papers
Organizational issues

Other concernes from the Polish Chemical Society

Meeting Place

Ski Resort AU Zb-jnikao
Murzasichle

Accomodation

A 2 -parson réoms with bathrooms, TV ,WiFi and a miain view;

A - comfortable conference r ooms;
A 1l arge dance hall;
A wstotked, large cafeteria;
A tennis,;pool, foosball
A a spot for firecamp, vagleyball,baske

A reé parking zone
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Scientific and Social Program
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Wednesday April 18

12:00-20:00 Registration
19:30- 21:00 Opening Ceremony,Dinner
21:007 ... Welcome Party
Thursday April 14"
09:007 09:30 Breakfast
09:4071 09:50 Official opening ofthe Congress debates
09:507 10:40 Plenary Lecture

Ph.D. Dorota Gryko
Conjugation of protoporphyrin IX with vitaminmB 1 novel approacl

towards NOfree activators of sGC

Oral Presentations parallel to Y-counsulting Worksops and Zorbing

11:157 14:45

11:157 14:45

16:007 19:30

Rajtarski K amil

Personal Branding building a proper image on the labour market
Dudek Kamila

How to pass through job recruitment process

Rajtarski Kamil and Dudek Kamila

My role in a team

Analytical and Environmental Chemistry

SessiorChairman:Dariusz Markiewicz

10:407 11:00

11:00-11:20

11:207 11:40

11:407 12:00

12:007 12:15
12:157 12:35

Kl uza Raf ag

The use of stripping voltammefiyr testing heavy metals in rivers at
Lodz Hills Landscape Park

Kgobucki Mar ek

Thujonei a magic wand of Green Fairy? Comparison of thujc
content in samples of absinthe from market and homiéatieh

Kocot Karina

In the world of drops and dropletgispersive liquidiquid
microextraction in Xray fluorescence analysis

Rut kowska Maggorzat a

An influence of thermal treatment conditions of hydrotaldite
materids on their catalytic activity in the process of N
decomposition

Coffee Break

Pnkal Anna

Tea as a source of dietary metals
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Interdisciplinary

SessiorChairman:-Tomasz Mi chagowsKki

12:351 12:55

12:5571 13:15

13:157 13:35

13:3571 13:50
13:507 14:10

14:107 14:30

Kowski Marek
Electrochemich Impedance Spectroscopy results analyisissenetic
Algorithm application

Piszcz Michag

Hybrid polymer electrolytes based on aluminum oxygen core
polyethylene glycol

Wociechowska Karolina

Synthesis of gold nanorods ligarfds biomedical applications
Coffee Break

Staniszewska Emilia

Raman and IR imaging of a glass painting from the 19th century
Swi AtosgawsKki Mi chag

CCL/Li,MnSiQ, - nanocomposite cathode material for safeidn
batteries

Theoretical and Physical Chemistry

SessiorChairman:Mateusz Fia

14:307 14:50

15:007 16:00
16:007 16:20

16:207 16:40

16:401 17:20

17:207 17:35

K n yD&ieciuch Agnieszka

Hyaluronan binding by CD44: a preliminary molecular dynamics stu
Lunch

Ni edzi -gka Kinga

Experimental and theetical studies of complex formatiorby
antioxidants in the micellar solution

Sienkiewicz Andrzej

Electrochemical studies of antioxidants activity in micellar systems
Mick Hurrey, Ph.D.

Integrated Biopharmaceutical, Material ha@racterization, anc
Dissolution: Toward Formulation Optimization

Coffee Break

Biopolymer and Technological Chemistry

SessiorChairman: Mateusz Fica

17:357 17:55  Wach Anna
Thermal degradation of polyacrylonitrile deposited on mesopo
silicas studied by FIR and XPS

17:557 18:35 Csaba JRoDSkYy

Conjugated polymer based composite materials for renewable e
applications
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18:351 1855 Gy Uwa Dawi d

Organocatalytic FriedelCrafts reaction under High Pressure
19:301 20:30  Poster $ssion 1
20:30-é Barbecue

Friday April 15"

09:007 09:30  Breakfast
09:507 10:40  Plenary Lecture
Prof. Paneth Piotr
Application of isotope effects
Oral Presentationsparallel to Reckitt Benckiser Workshops
11:007 14:45 Reckitt Benckiser Wakshop
15:457 19:30 Reckitt Benckiser Workshop

Biopolymer and Technological Chemistry
SessiorChairman: Joanna Narewska

10:4071 11:00  Galanciak Karol
Synthesis of chitosan nanoparticles using ultrasound
11:0071 11:220 Janus Raf ag
Adsorption of methygthyl ketone on polymeterived carbon supporte
on MCM41-type silicas with various pore size distribution
11:207111:40 Nat a Es k i Piotr
Adsorption of Fe(lll) cations on
poly(sodiumacrylate)/poly(acrylamide)/montmorillaitanocomposite
11:407 11:55 Coffee Break
11:551 12:35  Vorotyntsev llya, Ph.D.
IR-study of interaction between penetrant and polymeric matrix
12:357 12:55  Niebrzydowska Paula
Oxidative dehydrogenation of ethylbenzene to styrene over c:
based ctalysts

Coordination and Inorganic Chemistry
SessiolChai r man: Dawi d Gy Uwa

12:551 13:15  Chojnacka Agnieszka
Nanocomposite catalysts for removal of the volatile organic compo
(VOC)

13:1571 13:30  Coffee Break

13:301 1350 Furczo @& Katarzyna
Intermediate Temperature Solid Oxide Fuel Cell Membrane for
in Gelcasting Process from Ceria Nanopowder

10
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13:5071 14:10

14:107 14:30

14:3071 14:50

15:007 16:00

16:007 16:50

16:501 17:10

17:101 17:30

17:307 17:45
17:457 18:05

Buchalska Marta

Optical versus photoinduced electron transfer (OET vs. PET) in ~
photosensitization

Zaitz Maggorzat a

Catalytic activity of nan€CelxCuyO, as a function of eldronic
anddefect structure

Mi chagowski Tomasz

Beyond the limits: A Brief Introduction to Superacids

Lunch

Plenary Lecture

Prof. Zbigniew Brz-:-zka

Integrated microanalytical systems for cell based assays
Vasconcelos Rafael

Influence of dopant concentration on electrical proprieties of Sn
Y doped ceria

SieraG ki Tomasz

Alkaline earth metals coordination compounds with model an
possessing stiff conformation. Structural, thernaald spectroscopi
properties.

Coffee Break

Lewi Eski Bart gomi e]j

Synthesis and investigation of new molybdenum compounds cont
the molybdenum clusters.

Organic and SupramolecularChemistry

SessiorChairman:Dariusz Markievicz

18:057 18:25

18:257 18:55

18:3571 18:55

19:3071 20:30
20:307 21:30
21:30-é

Dudzi GEski Krzysztof

Asymmetric Organocatalytic yBthesis of [1-Nitroketones with
a Quaternary Stereogenic Centers

G-ra Moni ka

Self - assembly of gold nanoparticles covered with rotike liquid
crystals

Rybakiewicz Renata

New air stable and solution processable organic semiconductors fo
field effect transistors synthesis and characterization of triarylamine
derivatives of arylene bisimides

Dinner

Poster Session 2

Disco

11



Spring Meetingf theStudens Section ofthe Polish Clemical Society2011

Saturday April 18

08:0071 08:30 Breakfast

09:007 15:00 Trip to the Tatra Mountains
15:007 16:00 Lunch

Organic and Supramolecular Chemistry
SessiorChairman: Renata Rybakiewicz

16:007 16:20 Wnnk Katarzyna
Preparation of conjugated linoleic acid (CLA) isomers

Biotechnology
SessiorChairman: Renata Rybakiewicz

16:201 16:40 Konieczna Anna
Biotransformations of selected steroid compounds in the culture ¢
Absidia coerulea strain KCh 93

16:4071 17:00 Winiecka Marta
Application of recombinant lipase from Geomyces sp. P7
enantioselective transestrification of selected alcohols

Polymer Chemistry
SessiorChairman: Renata Rybakiewicz

17:007 17:20 Gi | Maggorzat a
Epoxy resins and their mechanigaoperties

17:207 17:40 Strzelczyk Rafag
Hybrid polymer coatings obtained in simultaneous radical .
cationic polymerization

17:401 18:00 Slnzak Przemysgaw
Novel method of fabrication ceramics shapes: gelcasting

18:007 18:15 Coffee Break

17:5571 18:35 FNP Presentation

18:3571 19:25 Markiewicz Dariusz
Assessment of the personality predisposition in order to enhance
professional activities

19:307 20:30 Dinner
20:30- 20:55 Closing Ceremony
21:00-é . Farewall Party

Sunday April 17

09:007 09:30 Breakfast
10:007 14:30 Check out

12
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Plenary Lectures

13



Spring Meetingf theStudens Section ofthe Polish Clemical Society2011

Integrated microanalytical systems for cell based
assays

K. Ziolkowska, R. Kwapiszewski, E. Jedrych, M. Chudy, A. Dybko,
Z. Brzozka*
Dept. of MicrobionalyticsWarsawUniversity of Technology, Poland
brzozka@ch.pw.edu.pl

Analysis of molecular components and seéllular structures in living cell using microfluidic
devices has become a major branch of bioanalytical chemistry recently. Investigating the
intracellular contents of single cell is essential for understanding physiologic and pathologic
processes at the cellular level. Miniaturized versionsbiobssays offer many advantages,
including small amounts of used solvents, reagents, and cells (coticaliable samples and for
high-throughput screening), short reaction times, portability, low cost, versatility in design, and
potential for parallebperation and for integration with other miniaturized devices.

The aim of the studies was to design minrized systems dedicated for cell culture, cell lysis,

evaluation of enzymatic activity and cytotoxicity of various substances introduced into the
microsystems with cells. The geometry of the glass/PDMS device for cell based cytotoxicity

assay includesvie separate series of chambers for cell culture. The gradient generator integrated
integrated on the same chip platform has a AChHTr
outletsi simultaneously gives five different concentrations of tested tewlistance in every

series of single cell chambers. The device performance was demonstrated using human lung
adenocarcinoma epithelial cell line A549. Viability of the cells was monitored with fluorescence
microscope. Fluorescein dibutyrate (FDB) and iodidepidine (Pl) were used as a markers of

viable and dead cells respectively.

Gauchero6s disease i s a disor @eglucosideamau(BG3R.1.82y t he de
- the enzyme, which participates in the degradation of glycosphingolipidshémimticrosystem

was designed for enzymatic activity determination followed bglup cell (L929) lysis because

cell membranes are impermeable femdthylumbelliferytb-D-glucopyranoside (MUG), which

was used as substrate of enzymatic hydrolysis leaditigfluorescent 4nethylumbelliferone

and glucose. Obtained results of the kinetic parameters of evaluated enzymatic reaction in the
microdeviceare n good correlation wdystem. t hose obtained i

14
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Conjugation of protoporphyrin IX with
vitamin B1271 novel approach towards
NO-free activators of sGC

Dorota Gryko

Institute of Organic Chemistry
Polish Academy of Sciences
Kasprzaka 44/52, 00 224 Warsaw Poland
dorota.gryko@icho.edu.pl

In the continuous battle against heart disease it was found that nitroglycerin and other
organic nitrate compounds ameongthe most effectiv@nes These compounds operate through
a decomposition reaction releasing nitrogen monoxide (WOixh acts as hiological messenger
to soluble guanylyl cyclasesGQ causing vascorelaxation.[l] However as with most
breakthroughs there was a downfall. Due to overusettient would build up a tolerance to the
drug. Therefore new and improved Mf@e regulators made examined.

Reports showed that vitamin;B(cobalamine) and protoporphyrin IX promos&C
activationin vitro.[2,3] Therefore our work concentrates on the synthesis of new tetrapyrrolic
derivatives with a focus on hybrid molecules.[4]

HO,C

References

[1] Pyriochou, A.; Papapetropoulos, Bellular signaling 2005 17, 407.

[2] Martin, E.; Bogatenkova, E.; Bian, K.; Doursoht, BMC Pharmacology007, 7, 40.

[3] Ignarro, L.J.;J. Physiol. Pharm2002 53, 503.

[4]ProinsiasK. ; Sessl er, J. L Org L&tu201€ 828B674S. ; Gr y k o, D.

15
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Application of isotope effects
Paneth Piotr

Faculty of Chemistry, Technicblniversity of Lodz, Zeromskiego 116,
90-924 Lodz,Poland

panett@p.lodz.pl

Isotope effects are differences physical and chemical properties that found applications in all
branches of chemistry. Of particular interest are isotope effects on rates and equilibria since they
allow to learn details about transition states of reasti species that are not amigeafor direct
experimental scrutiny.

Basic concepts of isotopic effects will be discussed including the theoretical background and
experimental determinations. Then several applications in chemistighemistry, as well as
food and environmental chertrig will be discussed.

References
145 Max Wol fsberg, Alexander Van Hook, Piotr Panet h f
and Bio Scienceso Springer, London,

16
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Conjugated polymerbased composite
materials for renewable energy applcations

Cs aba JGsabg \kisy

University of Szeged, Faculty of Sciences

Department of Phys. Chem.& Mater. Sci., Electrochemistry R.Q : _—-

e-mail: janaky@chemaiszeged.hu \V’ J)‘

Conducting polymer based nanocomposétess more and more intensively studied since
the end of t he 1iérgalidhybrids Totme premiding dassgohnew roaterials,
owing to the advantageous properties of the polymer matrix and the embedded inorganic particles.
The combinations ften lead to synergistic effects, resulting enhanced properties, making these
materials applicable in various fields. Our research group is active in the field of conjugated
polymer based hybrid materials since 2004. In this presentation we give an wvervieur
recent activities, related to novel materials for renewable energy applications.

In the first studies, conjugated polymers such as polypyrrole (PPy), polyethylene
dioxythiophene(PEDQOT) and different polythiophenes (PTh) have been successfullyiroean
with different inorganic materials including nobigetal nanoparticles (e. g. Ag) and,Bas,
leading to nanocomposites with high conductivity and good thermoelectric pfo@atyconcept
is to replace the expensive inorganic thermoelectric masebia cheap organic polymers based
hybrids.

Nanocomposites of conducting polymers and nanosized metallic oxides are in the focus
due to the large variety of their potential applications, such aseutretatalysis, fuel cell
cathodes, or in solar powerrggration. In the last few years, magnetic imxides, such as @,
[1-Fe0; nanoparticles were incorporated into polypyrrole, polyaniline and PEDOT through
different chemical and elecithemical synthetic procedures. The prepared hybrid thin layers have
proved to be photelectrecatalytically active in the ©reductionreaction, so they can be
exploited as cathode materials in fuel cells

Combination of a fiype semiconductor (organic polymer), and atype semiconductor (Ti©
nanotube array) is a powerful tool to prepare hybrid p/n heterojunction solar cells. By
syrthesizing these hybrid materials with well ordered structures, their efficiency can be enhanced.
By exploiting the advantageous properties of the electrochemical procedures, we carried out the
ccompletely electrochemical synthesis.

References
[L]E.Pnht ®r ; Z. Feket e; ournaBot Phisiead Chemis@y. C 1V1i(20Q1B721187& | .
[2] C. Jang&8ky, B. EndrRdi, O. BerkK4(010)19368193%4i sy, Jou

[ 3] C. Jan§8ky, G. ,KeRajeshvarlkt allahgmuiRZ(@10)1369713V02s y

AcknowledgmentT he support, t hr o t4Q.h/B0O/h/KONY20D0009% is gratefdiM O P
acknowledged.
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IR -study of interaction between penetrant and
polymeric matrix

Vorotyntsev llya, Petukhova Na#lija

'R.Y. Alekseev Nizhny Novgorod State Technical University, Russia

e-mail: ilyavorotyntsev@gmail.com

The membrane gas separation (MGS) is one of the physicochemical separation and purification
methods.MGS is widely used in different areas of chemical technologies [1], i.e. separation

different binary system, such as/®,, CH/CO,and many ot her s. fThe heart
module is the membrane, which should be choosing very carefully. Duringpdraten of some

mixtures there might be some irdetion between separation gases, which is penetrating through

the membrane and its polymeric matrix.

For example, ammonia in aromatic polyamides, polyheteroarylenes which is characterized by
electron aceptors character of active groups of these polymers. Also emce@ptor interaction

in which the penetrants acting as electron acceptor is might be realized in sulphur dioxide
polyeher(ester)ureas system. Hydrogen bonds might be cause of such intératijoinogen
containing fluorocarbons in polyurethanes. Despite the fact of wide and common use of
membrane gas separation for above mentioned problems it is needed to explore the process for the
case of interaction between the separated gases and memiataix. In this case the separation

effect might increase or decrease.

In the present work we represent the results of investigation interaction between ammonia and
cellulose acetate glassy polymer membrane. Ammonia and some permanent gases permeability
were measured [2]. It is shown that ammonia and water interaction with cellulose acetate
membrane is of reversible natufeatures of this process determine the thermo dynamical and
kinetic properties of the system penetrant (ammonia and watgs)ymer @used byhe types
andenergies of interactiorealized inthe system [3].

IR-spectroscopy was used for proving specific interaction in investigated system. The tested
system was obtained by ammonia and water purge through cellulose acetate up to sorption
equilibrium at certain temperaturés we were known the donacceptor character of interaction

of these polymer membrane matrix/penetrant can be proved by change in IR spectrums of
polymer in sorption equilibrium with interacting penetrant, also by kihes of partial molar
enthalpy of dissolved penetrant.

The obtained IRspectrums of ammonia cellulose acetate and watetllulose acetate systems
are characterizing by significant increase in absorption peak which are not present in cellulose
acetatevithout ammonia and water.

As a result the investigation of penetration of gases interacting with membrane was proposed for
practical realization in the new separation methalsorbing pervaporatoin [4].

References:

1. Vorotyntsev V.M., Drozdov P.N., Vorghtsev |.V.Desalination.240. 301-305. (2009)

2 Vorotyntsev I.V., etc.Russian Journal of Physical Chemist8 (12) 20202023, (2006).
3. Vorotyntsev I.V., etc.Russian Journal of Physical Chemist83 (5) 818821,(2009)

4 Vorotyntsev I.V., etc.Desalnation, 200 (2-3), 379381, (2006)

Thisworkhas been financially supported by
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Integrated Biopharmaceutical, Material
Characterization, and Dissolution: Toward
Formulation Optimization
Mick Hurrey
Senior Scientist, Pharmaceutical Physics

Materials Discovery and Characteation,

Pharmaceutical Development

Vertex Pharmaceuticals

Since the human genome has been sequenced, active pharmaceutical ingredients are being
developed in a different way. Biologists have identified gene targets that are responsible for a
particulardisease, and then searching for small molecules that bind specifically to a protein or
enzyme that inhibit a particular indication. While this has lead to advances in drug discovery, the
number of new medicines has been slowly declining because these beralsmare harder to
formulate into commercial products. In part, this is due to low solubility of these new class of
compounds, which requires complicated manufacturing and control strategies to develop a final
dosage form. This talk will discuss sometbé strategies necessary to obtain a soluble, stable,

and bioavailable solidral dosage form, when the disease target requires an active ingredient with
poor physical chemical properties.

19



Spring Meetingf theStudens Section ofthe Polish Clemical Society2011

Workshops
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o0
U‘ Y-Consulting
o0

Kamil Rajtarski

Business Development Manager, Human Resources Advisor, Career Consultant and
Business Trainer. Specialist in creating a professional image of employees and employers.
Practitioner of analyzing the level and developimef employees competencies.

Since 2006 he has been associated with the business consulting in the araaiofj and
recruitment services. He has extensive experience in the specialist, managers and senior managers
recruitment in many sectors across the Poland andiBasntrd Europe. He has also worked

with several reputable firms offering projects in the field of human resource management within
the organization.

He manages sales and marketing areas in training and coaching company, responsible for business
development, prejct management, marketing strategy and employer branding. He pursues
independent projects of staff selection and recruitment.

Trained in psychology, pedagogy, teaching methodology and interpersonal communication skills
at studies and in many additionalucses. Participant of numerous conferences and dozens of
training courses focused on the team management, leadership, coaching and processes of talents,
projects and change management.

Actually he creates and develops strategy €€onsulting ompany. Manages projects in
the field of organizational and personnel consulting. Conducts trainings in management processes,
employee development, motivation, recruitment, sales and interpersonal skills based on his own
scenarios, tools and exercises.

21
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OO
U‘ Y-Consulting
o0

Kamila Dudek

Development Projects Manager, Recruitment Consultant, Diagnostician, Assessor, Trainer,
Psychologist, specialist in human personality and admirer of development methods. Graduated
from Administration at the UPH, stigdl at the Faculty of Economics and Business at the
University of Maribor in Slovenia and Psychology at the UKSW. She speaks English fluently.

She has consulting experience in conducting executive selection & recruitment processes in
sectors of IT, finace, FMCG and logistics. Working in a global corporation in the FMCG sector
she was responsible for staff administration, recruiting and working with people managing the
personnel policy. She implemented her own program of Outplacement directed to the suppl
chain employees.

She has experience in team management and organizing several conferences and symposias. She
has clinical practice in the field of personality and psychological diagnosis in mental health
institutions.

In Y-Consulting companyhe is involved in consulting projects in the field of human
resource management. Creates and conducts trainings supported by its own tools and exercises
related to interpersonal skills, HR processes and recruitment.

22
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Ny

. Reckitt
Benckiser

We are the global leader production of household detergents and a leading company in
the sector of personal care and non prescription drugs.

We have business units in 60 countries and sell our products in 180 coubtires.
success is a result of efforts of @30 people workig around the globe, including5®0
in Poland.

Each day millions of people around the world buy our best quality prodeictish,
Vanish, Airwick, Cillit Bang, Harpic, Woolite, Calgon, Bryza, Dosia, Lovela, Dettol,
Scholl, Durex, Veet, Strepsils, Nuesf, Gaviscon.

We invite you to get acquainted with Reckitt Benckiser!

Participate in a presentation and cases prepared by employees of the largest Reckitt
Benckiser factory in the worl d, which is
Warsaw.You will leam what it is like to work at the factory, how to start an internship at

RB and what we offer in relation to developing and shaping your cafearwill also

have a chance of checking your skills solving a case entitled:

AProduct devel opment processo

You will face real problems taken from everyday work of the employees of Research and
Development DepartmenY.ou will have a chance of demonstrating your creativity and
motivation which allow to achieve appointed goals as well as your exceptional analytical
skills.

wEF,
.\‘lulf

D D‘ wroren O finish Gy leet 6’ B

A |

:

4
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FNP

Foundation for Polish Science

The Foundation for Polish Science (FNAdrmed in 1991 is celebrating its 20
anniversary this year. The Foundation is an independentijrsaiicing, norprofit, non
governmental organization, with a mission safpporting science in Pald It is the
largest source of science funding in Poland outside the state budget. Itsfbu@@étl is
120 m PLN.

The main objectivesf FNP are:

1
1
1

to support excellent scientists and research teams,
to facilitate technology transf,
to support varios investment initiatives serving science in Poland.

The Foundation realizes these objectives by:

1
1

1
1

awarding individual prizes and scholarships to scientists,

awarding grants for the modernization of scientific facilities and the protection of
scientific colections,

grants for the transfer of scientific achievements to industry,

otherwise supporting important undertakings in the service of science (e.g.
through conferences and publishing programmes).

The Foundation also plays an increasingly actieée in sipporting international
scientific cooperation, taking actions to facilitate the exchange of scientific ideas, and
increasing the scientific independence of the younger generation of scientists.

The

f
f

Foundat ifaawamslingsupport are gs folss
f undame ntSupportmgthetbest, so that they can become evendetter

competitive proceduré all grants, prizes and scholarships are awarded on a
competitive basis.

peerreview methodi the achievements of those taking part in competitioas a
assessed by academics.

scientific excellencé the most important criterion for the awarding of support.

t h dardiimoney p r i inligh mdleetivity in awarding support under all
programmes, strict procedures for settling accounts for the amounteawar

Contact:
Fundacja na rzecz Nauki Polskiej
Grddy ny -54B Warsr@wa
www.fnp.org.pl

+48 22845 95 01

24
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Assessment of the personality predisposition in order to
enhance the professional activities

Dariusz Markiewicz

University of Warsaw, Faculty of Management
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e-mail: dariusz.markiewid@student.uw.edu.pl

Many studies(McKenney and Keen, May/Jun 1974; Rosenberg, Mead and Kelleher, May/Jun
1996; Pentland, Jan/Feb 201@recondicted to assess and account which treats are responsible
forout performing peoplebdbs successes. According
(2001) the most efficient way for professional development is to explore and maximize the value

of personal sengths. However, it is common that the young people, especially students, are not
fully aware ottheir fundamental advantages.

During the presentation general, quick and accurate test on all participants will be executed
aiming toevaluate the persorgi and natural predisposition for development in work
environment.

The expected outcome of this presentation will be the information for students which personality
attributesthey exhibit and which approadhhey apply for probl emsd s
information, specific strategies to all students for boosting their talents will be provided.
Consequently, some general advice how to achieve professional fulfilment and satisfaction will
beproposed.
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The use of stripping voltammetry
for testing heavy metals in rivers
at Lodz Hills Landscape Park
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Createdn 31 December 199&,0dz Hills Landscape Park covers an areda®@747ha It
is locatedto the northeastf Lodz in two cities - Lodz and Brzezinyandfive municipalities- in
the areaNowosolna St r vy, Brzeminy Dmosin and Zgierz Such location,apart from the
benefits oftourism,entailsrisks associatedith a stronganthropdakes in the abovarea

Since 2000Students Scientific Societyf the Department of ChemistryJniversity of
Lodz, monitoring thesurface watefor their chemical composion. From time totime, on an
annual basisstudies argperformed among othersheavy metaldike lead, cadmium zinc and
copper The lastsuchcyclebegann May 2010

Researclare carried out usinthe method ofinodicvoltammetryinversion with mercuy
film electrode. This methad characterized by lsigh sensitivityandselectivity

The firstdeterminatiorstage oheeda speciapreparation ofamplesdesignedo remove
disturbingcompoundsn the process adnalysis

Proper determinatiois carred outin two stagesin the first stage- concentrationis
followed by separation oimarkedsubstance®n the mercuryfilm. During the secondtage-
digestion as a result oélectrode procesmetalsaredigestied Voltammetriccurveis recordedn
the form of peakscorresponding tdhe presencef the metal Quantitativedetermination of
metalsis carried outvith standard additiomethodor the doublestandard addition method.

According totest resultscan it be statethat, due to thestudiedions, waters surface of
Lodz Hills Landscape Padanbe classifiedn the firstclassquality.
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Thujone i a magic wand of Green Fairy?
Comparison of thujone content in samples of absinthe from market and

home didillation
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Absinthe is a highproof alcohol distilled from macerate, which recipe mainly consist of
flowers and leaves of wormwood and green anise. The first report of its produmti@s from
Switzerland from 1792, and the development of the first recipe is attributed to Dr. Pierre
Ordinaire, who produced it as a cure for all ailments.

Due to the psychodet activity and its green color, absinthe is popularly called the
"green faiy". Thujone, a chemical compound responsible for the all hallucinogenic effects of
absinthe consumption, occurs naturally in wormwood, the main component of the macerate.

Increasing popularity of absinthes is observed particularly among young peoples@ecau
of its specific effects on the human brain, manufacturing and sale of absinthe has been prohibited
for many years in many countries. Now, due to regulatory changes, it can also be bought legally
even in Poland. Howevebgcausef high price, there ardifferent ways of domestic production
of this beverage, comprising: a prepared blend of suitable herbs (mostly wormwdedhisia
absinthium for maceration and distiltion, or an extract of absinthe which needs only to be
dissolved in alcohol. Low ctsof these methods makes them increasingly popular.

The aim of this study was to determine the concentration of thujone using solid phase
extraction (SPE), GC analysiscalGMS evaluation [1] in different abdimes from domestic
production: macerated andlistilled from a mixture of herbs and made from extracts, and to
compare results with two samples of commercially available beverages. The results have also
been confrored with the EU standards [2] and the concentration of thujone claimed by the
manufactirer of raw materials for the production of absinthe at home.
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In the world of drops and dropletsi dispersive liquid-liquid
microextraction in X-ray fluorescence analysis

KarinaKocot, Rafag Sitko
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Liquidi liquid extraction (LLE) is widely used as a greatment technique fareparation
and preconcentration of organic and inorganic yaeal from aqueous samples. Despite its
widespread use, LLE has several drawbacks, such as emulsion formation, multistage operation
procedure or the use of large volumes of toxic organic solvents, which makes LLE an expensive
and environmentally unfriendliechnique. To overcome these problems new saprglearation
techniques, such as liguiiduid microextraction (DLLME), were developed. These techniques
can be considered as simple, low cost, rapid procedures, requiring low sample and extractant
volumes. Moreover, they offer high recoveries and enrichment factors and easy linkage to most
analytical methods [1,2].

In this work, the combination of DLLME with Xay fluorescence spectrometry (XRF) is
proposed for preconcentration and determination of the élaceents such as V, Cr, Mn, Fe, Co,

Ni, Cu, Zn, Ga, Se and Pb. Compared to electrothermal atomic absorption spectroscopy, XRF
enables the simultaneous determination of many elements, which additionally reduces the time of
analysis. In the developed procegluan appropriate mixture of methanol (disperser solvent) and
carbon tetrachloride (extraction solvent) was rapidly injected into the water sample containing
analytes in the form of their complexes with ammonium pyrrolidinedithiocarbamate [3]. After
centit f ugati on, 10 eL of the sedi mented phase cont
Millipore filters and measured using XRF spectrometer. The obtained results show good precision
and accuracy of the method, low detection limits and high enrichfaetdrs. DLLME was
successfully applied for the XRF determination of metals in water samples.
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Tea as a source of dietary metals
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Tea is one of the most widely meumed beveragen the world, next only to water.
Dependingon the treatment of teleaves we @n distinguishseveraltypes of tea like black
green, andess popularin Europeoolungtea. All typesare producedrom the same plant
Camelliasinensis Green tea processing includes a step to inactive oxidizing enzymes, such as
polyphenol oxidase, which partially converts monomeric polyphenols (mainly catechins) into
dimeric/oligomeric compounds, such as theaflavins and thearubigins, responsible for the
characteristic aroma and colour of black tBkack tea is fully oxidizedvhereas oolong tea is a
result of oxidation being stopped somewhere in between that of green and black tea and therefore
contains flavonoids that are found in both teas. Tea is kifiomits healthyproperties, because of
the presence of tegolyphenols mainly flavonoids Drinking tea peventsplatelet aggregatign
reducesthe risk of atherosclerosiand cancer slows the effectsof aging by removing free
radicals hasantibacterial antiviral propertiesin addition,teais rich in mineralssuch asAl, Ca
K, Mg, Mn. The content ofnetal ionsn theinfusiondepends on both typsf tea and water which
is used for brewing.

The work is about determination of some metal ions such a&e&wn, Cr, Co, Mn in
the in three kind of commonly consumed bagged teas: black, green and fruit. Miciamsg#sted
acid digestion procedure was used for dissolution of the samples and metal contents were
determined by ICRMS and FAAS. The levels of mdsavaried between tea types. The highest
content of Cu, Cr, Fe and Co was found in black tea leaves, while fruit tea was a good source of
Zn. To study the effectiveness of metal transfer from dry tea matter to infusion, different kind of
water (deionisedtap and spring) were used for brewing. The efficiency of extraction using tap
water was the lowest for Cu and Zn, but the highest for Fe and Cr (only from black tea). Natural
water extracted the highest percentage of Cu and Zn from all studied teas.
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An influence of thermal treatment conditions
of hydrotalcite-like materials on their catalytic activity
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Nitrous oxide is known as strong greenhouse gas,targlobal warming potential is about 300
times as high as that of carbon dioxitlgO is also reponsible for destruction of ozone in the stratosphere.
Each molecule of this gas emitted into the aph@se has an average life time of about 150 yé&ams. of
the majoranthropogenicsources of DO emissions are nitric acid plantshereN,O is formed & a by
product in the ammonia combustion proceRse catalytic decomposition of nitrous oxigeshownin the
equatiorNo. 1.

NO Y 3+M0O  (gH®=-163 ki/mol) 1)

Hydrotalcitelike materials containing apart from magnesium and aluminum also copper and
cobalt were prepared by -gecipitation method. These layered double hydroxides were calcined at 600,
700, and d&odionaly @opedanith various amount of potassium (0,9; 0,09 wt%). Obtained
mixed metal oxides were characterized by powderay diffraction, thermogravimetric measurements,
BET surface area measurements;\Wik/DR spectroscopy, Xay photoelectron getroscopy and scanning

electron microscopy (fig. 1). The prepared materials were tested as catalyst for low temperat&6® (250
e C),O décomposition.
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Fig.1. AT SEM images of the sample HT8@WL15/0,9K, B results of the catalytitestsfor the
sampleHT800-Cul5 modify with different amount of potassium

The best results obtained for the coppentaining catalysts. An increase in the calcination
temperai r € si gni ycant | yontaimng calalydtse The dpposite effecbveas found for the
samples containing copper. The activation of the cafmitaining samples was related to the formation of

the catalytically active spinel phase @0g). Additional introduction of potassiumimproved catalytic
activity of the samplegfig. 2).
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Biotransformations of selectedsteroid compoundsin the culture of
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Sterads are a group ohatural organic compoungsesentboth in plantsand animals
The basif their structurds the steran skeletofl). In addition,they contairspecificfunctional
groups mostly carbonyland /or hydroxyland methyl at positionsC;, ard C,3, which determine
their biological propertie§l, 2].

Dependingonthe locatiorof thesegroupsin the moleculethey mayshow among others,
suchfeatures asbeingantrinflammatory sedativeantroxidantandanti-cancerousTheycan be
natural componentso producecompoundsuseful in pharmaceutical andosmetic industries.
Preferredtransformaibn of fungi may leadto demonstratinghe ability to introducea hydroxyl
groupto a moleculef substratdy cytochromeé?450[3].

As a result ofbiotransformation ofl 1-&hd 170-hydroxyprogesteronand androstendiol
carried outvith the AbsidiacoeruleaKCh 93 strain, substrates hydroagrivativeswvere achieved
Hydroxylationsoccurredrespectivelyin positionséb, 11Uand11b and7Uand7b.
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Application of recombinant lipase from Geomyces sp. P
enantioselective transestrification of selected alcohols.
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Lipasesare one ofthe mostversatileenzymes. Thewre used inthe pharmaceutical, cosmetic,
dairy industries andtheir industrial importance and usage continuesto grow. Therefag,
unprecedentedvas the discovery byhe Institute of Biochemistry Research Group athe
TechnicalUniversity of Lodz uniqueproperties ofipasefrom the Antarctic strain offilamentous

fungi Geomycesp. P7. It was found out that this strain is the beatalyst of enantioselective
transestrification of phenylethanol with vinyl acetate in cyclohexane. Despite these interesting
properties industrial using of native enzyme will be almost impossible because of difficulties in
cultivation of the strain piucing this enzyme. It is characterized by the very slow growth, low
biomass yield, and relatively low optimum growth temperature of arout@ E®r thisreasorit

was decidedo expressiorof this enzyme genén the hostsuchas Saccharomyceserevisiaeand
Escherichiacoli. The aimof my work was todetermine the feasibilitypf recombinantipase
catalytictransesterificatiowf chiral, secondanandtertiaryalcohols
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Optical versus photoinduced electron transfer (ET vs. PET) in TiO,
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Titanium dioxide based materials are often used as a phalystatin variougeactions. This
semiconductor is highly photoactive upon UV irradiation conditions but application of visible
light requires its modification affording the photosensitization effect. It can be achieved in
different waysi by ion doping, gnthesis of compat®s with other semiconductors or by surface
modification with various compoundstransition metal complexes or organic compounds with
donor groups.

In the presence of surface modified materials two types of photosensitization mesheanishe
distingushed. In the first one the surface modifier excitation is followed by interfacial electron
transfer from the excited state to conduction band. This type of photosensitization is called
SakataHashimoteHiramoto praess (1) or a photoinduced electron transfer (PET). It is
fundamental for dye sensitizedl@ocells, but can also be observed for Jindified with metal
complexes (e.g. Pt¢(2), ruthenium dyes). The second type of mechanism involvesaggn of

a surface titanium(IV) compleix The electron is transferred directly from the surface modifier to
the conduction band of titanium dioxide. This process requires good electron donors immobilized
on TiO, sufrace (e.g. catechol derivatives or myferrates(3)). The mechanism fosuch
photosensitization may be called as an optical electron transfer (OET) or Creutz, Brunschwig and
Sutin mode(4).

Experimental data show that OET mechanism can be observed for nanocrystallineodified

with catechol or salicylic acid derivatives. Transparent colloidal solutions of these materials
appeared to be capable of photocatalytic deggian of azur B (thiazine dye) and methyl orange.
Properties and photocatalytic activity of such systems together with details of mechanistic studies
will be presented and discussed.

Coord,CheBhuc hal s k-
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Nanocomposite catalysts for removal of the volatile organic compounds
(VOC)
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Nowadays a vast majority of population is subject to harmful substances introduced into
the enviroment due @ the emission of contaminated fuels used in various branches of industry.
Volatile Organic Compounds (VOCs) are the group of compounds which are always present in
outlet gases. Present technology attempts to counteract this problem through seedvative
solutions. The most common way for the reduction of themes emission is thermal oxidation of
VOCs. However this method is not very efficient and may lead to the formation of many
undesirable byroducts like NQ. That is the reason why moregihle path for removal of VOCs
is catalytic oxidation. Catalysts used in air pollution control are currently in grate interest of
researchers who are developing new catalytic systems based on nanometric materials
characterized by new properties. One @ thostpromising catalysts is nanosized material based
on cerium (IV) oxide. Mixed valences of Ce ions in ceria and formation of oxygen vacancies are
the reasons why Ce@hows high catalytic activity in redox reactions [1]. It was also reported
that cataysts cataining selected transition metal oxides may present the activity similar to that
found for the precious metal based systems.

In this work precursors of the nanostructured materials based on cerium (IV) oxide were
prepared sing a modified reversenicroemulsion method [2]. Three series of materials were
synthesized: pristine Ce0CeQ doped with cobalt, and @0, doped with cerium. The obtained
precursors were subjected to thermal analysis (EGASA/DTG/SDTA) in order to determine
optimal calcindabn conditions. The structure of the obtained nanostructured powders was
estimated from powder XRD measurements. Analysis of elemental composition of obtained
catalyst was performed by Optical Emission Spectroscopy with Inductively Coupled Plasma
(ICP-OES) Surface morphology, specific surface area and pores distribution were evaluated on
the basis of the NBET method. The morphology of the obtained nanoparticles derived from
different precursors differs from each other. The ceria doped materials fornmedphase solid
solutions of fluoritélike structure.

All of the obtained materials were catalytically active in the incineration of selected VOCs
molecules (methanol).

Acknowledgement: This work was supported by Research Project Grant number N N209 Q90337
the Polish Ministry of Science and Higher Education.
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Intermediate Temperature Solid Oxide Fuel Cell Membrane formed in
Gelcasting Process from Ceria Nanopowder
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Solid Oxide Fuel Cell (SOFC), are the most efficientt@@0%) energy sources [1]. The
most important part in SOFC devices is solid electrolyte membrane. Actually, commonly used
material for such the membranes is yttrium stabilized zirconia (YSZ). Operating temperature for
this materiali s about 1000eC, which make i mpossible
application, where is a problem related to heat conversion. That is why the scientists are looking
for materials which can operate at intermediate temperature (arouri @D eACcprding to
present knowledge, most promising ones are cerium (IV) oxide doped with trivalent catigns [1
The SOFC membrane must be strong, durable;pgasf and thin as possible, without
deterioration of its mechanical properties.

Gelcasting is a jcess for formation of complicate shapes from ceramic powders [6].
This process was applied to produce the thin ceramic films from ceria nanopowder. The
nanopowders reveal high surface energy what leads to lowering of sintering temperature [7]. The
optimal sintering temperature was determined from dilatometry technique (TMA). The
morphology of the starting powders were characterized pBEY (low temperature nitrogen
adsorption) and DLS (dynamic light scattering) methods. Crystallite size was calcuteieX-fr
ray diffraction data using Scherer formula.

Shapes prepared in gelcasting process from ceria nanopowders were later fired at
different temperature, then characterized by scanning electron microscopy (SEM) and atomic
force microscopy (AFM). To shownainfluence of formation method, a standard uniaxially
pressed pellets were formed from the nanopowder, fired in the same conditions and finally
characterized. The transport properties of the ceria membranes were characterized by high
temperature electr@ conductivity (EC) as well as by impedance spectroscopy (IS).
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Synthesis and investigation of new molybdenum compounds
containing the molybdenum clusters
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Transition metalbxides such as molybdenum oxidesre usedrn many industrial
applications and have gained interest both from technological and scientific points of
view [2]. The main fields of industry where they are applied are catalysis, sorption,
energy storage, ohecular electronics, optical materials, and aceics B, 4]. An
interesting example of this compound grarp molybdenum oxideswvhich have a great
industrial interest due to their optical and electronic properties. In fact these transition
metal oxides aa be switched between two different opticahtes prompted by
photochromic, thermochromic or electrochromic effect. Compounds that contain
molybdenum oxides substructures modified by organonitrogen ligands were classified as
fifth class of oxidesin which organic materials play a significant struatuole [].

Polymorphism is commonly knowrut relatively rare existing phenomeno#].[
Polymorphic transition influence many properties of a compound, for example: physical
stability, chemical stability, manufacturability, or in case of drefsnge the kinetics of
oral absorption. Relatively small changes in crystal packing may lead to significant
differences in the crystal packing density and other properties of polymagjhs|

Compounds containing many independent molecules in rtitecell of inorganie
organic compounds seem to be currently a subject of great interest both for pure science
and for its industrial consequences, especially for pharmaceutical production and
technical applications9]. In the recent literature is obsedvan increasing amount of
reports dedicated to the devel opment of new
their properties 10,11].
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Beyond the limits: A Brief Introduction to Superacids

Tomasz MichagowsKki
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The concept of acidity is one of the first things that are being taught about reactivity of
compounds. There are three definitions of atidsme given by Svarte Arrhenius in 1884, which

is very |l imitedJdmaninteGss Na pcpahdabosasi Rariitsievtye d
independently came in 1923 with the idea of tying acidity to a transfer of a proton. A third,
conceptually different approach was conceived at the same year by Gilbert Newton Lewis, who
recognized acid as a lone electron pair aarept

The main measure of acidity of a solution is the pH. In most cases in biological and chemical
systems we may use the Hendeiddasselbalch equation:

pH = pKa + log ([AJ/[HA])

It is not without limitations there is a number of approximations us@de cannot use it when
there is a very strong acid or base, a very diluted or concentrated solution or a ratio of acid to base
very far from 1.

For very concentrated solutions of strong acids we usdadhamett acidity function
Ho = pKaw. + log ([B]/[BH']
whereBH" is the conjugate acid of a very weak base B, with a very negadiyg.p

The H value is a solveAndependent quantitative measure of acidity and it allows to ignore the
leveling effect and directly compare the acidity of elifnt compounds.

B rnBtedsuperacids are compounds which have theatue lower than that of 100%,80, (Ho

= -12). There is for example the fluorosulfuric acid which is about 1000 more times acidic that
H,SO,. There are also Lewis superacids defined as compounds with laewdie properties
stronger than AIGl like SbFk. Very low H, values are obtained by mixing both kinds of
superacids.

Superacids are used in both inorganic and organic synthesis due to their specific properties.
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Alkaline earth metals coordination compounds with model amines
possessing stiff conformationStructural, thermal and spectroscopic
properties.
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The coordination chemistry of alkaline earth metal ions is an active areaearch due
to their potential application possibilities in various fields such as biochemistry and environmental
chemistry [1]. The magnesium and calcium are the metals of most interest [2] but other alkaline
earth metals, like strontium, are also inmtpat. After the development of the drugtrontium
ranelate- which reduces the incidence of fractures in osteoporotic patients, an increasing
awareness of the biological role of this metal has grown [3]. Taking it into consideration, the
investigationsof coordination chemistry of these metals group is crucial not only due to the need
of biologically active compounds of clinical applications but they are also important in terms of
obtaining new, environmentally and human friendly (most magnesium aridneatompounds
are low toxic [4]), materials of other usage.

To understand the properties and structures of the compounds of alkaline earth metals
with 1,10phenantroline (phen) and hexamethylenetetramine (hmta) and to find out about the
differences in codlination ability of these metals according to slightly different electronic
properties, the study was performed. Magnesium, calcium and strontium complex compounds
with phen and hmta were obtained. To investigate the properties and structural differences
imposed by the anion properties, the different salts of these metals were used and these are:
sulphates, nitrates and halogenates. The structures of these complexes were determined and their
characteristics were investigated. The TG analysis was useddiotbtir stability and thermal
decomposition. FIR, and, in case of phen, UVIS and fluorescence spectroscopy studies were
alsoconducted.
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Influence of dopant concentration on electrical proprieties of Sm or Y
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Solid oxide fuel cells (SOFC) aressedto produce electricity from fuel oxidation process.
Briefly, the fuel cell is an electrochemical device which combines hydrogen and oxygen t
produce electricity, with water and heat-fmpduct [1]. These cellsare composed of anode,
cathode materials separated by ceramic solid oxide as an electrolyte. They have the advantage of
high efficiency, stability, flexibility in the type of fuel usamd low costTheir disadvantages are
high operating temperatudue towhich startup of the operation takes a long time and strong
mechanical stresses during heating up and cooling down of thEaethis reason, is important
to find newelectrolye to reduce the operating temperature of SOFCs and thegefuel cells
more viablen the literature it appears that in recent decades ceria doped with gadolinium has
been used as material for SOFC electrolyte due to its high ionic conduatility tanperatures
and can be applied as oxygen sensors or oxygen membranes. The ionic conductivity of pure CeO
is comparatively low and dependent on purity of the precursor material, therefore, doping of ceria
may be used for increase the ionic conductivityesbimics.[2]

In this work a series of Sm or Y -@1%) doped adga was obtained using a reverse
microemulsion method assuring formation of fine grains ceramic nanopowder. The doped ceria
nanopowder was pelletized under uniaxial press and then sintered & 0 A C . The trar
properties of the obtained materials were characterized by electrical conductivity measurements
(EC) as well as impedance spectroscopy (1S).
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Catalytic activity of nano-Ce.,Cu,0O, as a function of
electronic and defect structure
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The probém of Volatile Organic Compounds VOCs is becoming one of the most important
environmental problems discussed by scientists around the World. Every y&avit@mental
Protection Agencies reduced the allowable emission limits for VOCs. In many cases it i
impossible to eliminate completely emissions of volatile organic compounds. The most common
practice for removal of VOCs is adsorption, mainly on an activated carbon. This is just a half of
solution, because there is always problem of regeneration dds@rbents. The easiest way
would be the highemperature oxidation of the adsorbed molecules. This method, is expensive
and environmentally unfriendly, since at high temperatures, harmful byproducts like thermal
nitrogen oxides (N¢@ can be formed. An tdrnative method is to use catalysts which lower
temperatures of the reaction. One of the materials for catalytic low temperature incineration of
VOCs canbe cerium (IV) oxide. Ceria shows high catalytic activity in redox reactions thanks to
many structuriadefects caused by doping or activation procedure.

In this study a series of materials based on cerium (IV) oxide dopped with copper (I) ions were
obtaired. Precursors of the oxide were synthesized using technique of reverse microemulsion
(w/o) [1]. The optimal conditions of the calcination process were determined by the thermal
analysis methods coupled with evolved gas analysis (EGA/DTG/SDTA). The mophology

and the structure of samples were characterized by XRD and BET analysis. The morphology of
the nanoparticles obtained from different precursors differs from each other. The ceria doped
materials formed monphase solid solutions with fluoritéke structure. The electronic structure

of the prepared catalysts was determined from fiigimperature T, pG,) measurements of
electrical conductivity.

The obtained materials were catalytically active in the incineration of selected VOCs molecules
(ethylene, methanol or acetone). It was shown that better catalytic performance was gained for
compounds with igher amount of copper (Il) ions. The correlation between-téghperature
electrical conductivity and the catalytic activity in VOCs incineration was found. The optimal
defect structure of the catalyst has been proposed.
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Electrochemical Impedance Spectroscopy resulnalysisi Genetic
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Standard procedure of Electrochemical Impedance Spectroscopy experiment results analysis, is to
fit Equivalent Circuit parameters to experimental data. This is done most often by classic,
deterministic algorithms of optimization (the most comni® Complex Nonlinear Least Squares
algorithm),the efficiency of which strongly depends on starting point.

In presented work, the hybrid algorithm was proposed, based on evolutionary algorithm (Genetic
Algorithm) cooperating with classic, deterministdgorithm (Leveberdarquardt algorithm).

The efficiency of proposed solution in delivering proper values of fitted parameters, in most cases
exceeds 95%.

SIS

A
Exemplaryfitting results found by classic algorithm (A) and lipybrid one (B).
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Hybrid polymer electrolytes based on aluminum oxygen core and
polyethylene glycol
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Novel polymer eletrolytes based on methylalumoxanes (MAO) and various chain length
polyethyleneglycols (PEG) were successfully synthesized ancharracterized[1]. In the current
work LICF;SGO; was added to the system with salt concentration fixed at 1 mol/kg level. Simple
substitution reaction were carried between methylalumoxane and pelyethyleneglycols. The
methyl goups bonded to the aluminum atoms belonging to the alurainyigen core react here
with the hydroxyl groups forming AD-C moieties. Multi branched (highlywiscous) or
crosslinked (plastic solid) hybrid polymer matrix were synthesized. Addition of litealtrio the
substrates leads in one step of reaction to the orgamriganic polymer electrolytes which are
here analyzed as potential systems for batsgpglications. Fully amorphous electrolytes were
obtained for short a n a DSCg Bherrmal propeRi€&onith na suddeno n f i r
conductivity drop in temperature range from 70-26°C were obtained for samples of highly
viscous, rubbery and btigl solid constitution. Above mentioned mechanical forms were
characteristic for branched and crosslinked electrolytes respectively. Contrastively, for
electrolytes without MAO content thermal changes were observed in DSC thermo grams
originating from matu freezing and resulting in the conductivity drop. This observation suggests
existence of interaction of PEG with the MAO core. According to +&ofi Acid-Base principle
suggested by Pearson where hard base interact with soft acid the explanationtbérrifa
properties of matrix can be attributed to the fact that eth€-(@) moiety is a hard base and-Al
O-Al structure present in the core is a soft acid. Some discreet changes were observid in FT
spectra in area characteristic forG2C bond vibraibns. After addition of salt where additional
fractions of acidic and basic centres appear in the electrolyte being competitive verus the already
present ones. Higher salt dissociation rates were observed with increasing MAO content in the
matrix accordig to FT-IR data. To apply the electrolyte in the metallic lithium containing
secondary battery passivation layer has to be charactevifteesh passivation layer was formed
during annealing of system Li|LiX]|Li without current flow a stable state was\achi®ith no
further changes during electrochemical measurements. No changes of SEI layer were observed for
current flow or voltage applied (chronopotentiommetry and chronoamperommetry regimes).
Experiment was carried on up to 400 cycles during 15 miragel. Preliminary stabilization of
the SEI layer allows the determination of the diffusion coefficient dependency versus temperature
for all studied electrolytes omitting disturbances originating from SEI formation during the
measurements. Additionally wssity of electrolytes was determined in temperature dependence
to correlate with transport process in bulk of electrolyte. Results will be discussed and presented
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The identification of components used formation of a paintworkhelps to better
understand the techniques used in the, past is alsaised in the art restoration or authentication
of a work of art.IR and Raman spectroscopies are commonly associated with analysis of
pigments, minerals, and ganic materials and provide important advantages for the
characterization of the art objects. Moreover, the information obtained from the vibrational
spectra serve as diagnostic tool for the identification of original and degradation products that
occur duwing aging and deterioration of the art object. Additionally, both methods work in
imaging mode thateveals spatial distribution of components, if a sample constitutes cross section
of the investigated object. In this work, we present IR and Raman stfdies glass painting
AEcce Homoo from t he Et hnsopintiagwas paintddinshemiddlei n Cr ac
of 19" century by unknown artist from the Orava region.

The aim of this investigation is to recognize the inorganic (fillers and pigmemds) a
organic (pigments and medium) compounds in complex #ayléred buildup. The imaging
profiles were recorded by using FRaman mapping and supported by Raman spectra collected
with excitation lines at 514 and 633 nm. The ATRIRTand reflection FAIR imaging were also
performed. In this way the stratification of the art work and the distribution of the pigment and
medium within layers is preserved. Results obtained by these methods have given an insight in
distribution of these compounds in the pamydrs. For instance, the Raman spectra reveal only
the presence of inorganic pigments, whereas the IR profile indicates the presence of some
pigments and organic compounds used as a paint binder or formed due to degradation processes.
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CCL/Li ,MnSiO4 - nanocomposite cathode material for safe
Li-ion batteries
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Rechargeable Lion bateries, due to their high energy density per weight and volume
unitare keyomponents ofthe portable electronic devi
Increasing public awareness of environmental problems and searching for pure energy entail fast
development of electric and hybrid vehicles (EV/HEV) market. Technology dHEV require
safe, efficient, environmental friendly and cheep batteries.

The family of dilithiumorthosilicates LkMSiO, (M = Mn, Fe, Co, Ni) is a group of
potential polyanionic catode materials for Lion batteriesTheir theoretical capacity which is
almost two times higher than commonly used lithium cobalt oxide and high chemical stability
makes LiMSiO4promising material for L-ion cell cathodes.[2The most serious limitationfo
dilithiumorthosilicates is their poor electrical conductivity. Conductivity of electrode material can
be improved by coating with conductive carbon layer (CCL) and minimizing grain size.[3]

Dilithium manganese orthosilicate was successfully synthesizedobgel Pechini
method.CCL/Li,MnSiO, composite was produced in a estep process using organic precursor
matrix as a source of carbon.Choosing appropriate conditions of calcination allowed to control the
thickness of formedcarbon layers.bt@ined compsites were investigated using EGA
TGA/DTG/SDTA, XRD, IS, BET and electrical conductivity measurements.
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Synthesis of gold nanorods ligands for biomedical applications
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Nanotechnology is a rapidly expding field of sciencethe biomedical application®f
which are steadily increasing. Recently, thanks to their unique properties, nanostructures have
begun to play an important role in the Photothermal ThefapyThis approach, used in cancer
treatment,is an alternative to Photodynamic Therape basis for this therapy are structures
having the ability to convert absorbed light energy into heat with high effic[@jcy

Attributes which provide nanostrucures (mainly nanoparticles, nanorods and naasgphe
with interest of researchers in the context of Photothermal Therapy are: high conversion
efficiency of absorbed visible or infrared light into heat, the ability to tune the spectral range of
absorption and high photostabilitB[§ N d ! Ni e zdef il.nvoreoveg targe z ak g a d
capacity of nanoparticles functionalization with biologically active compouli§ Nd! Ni e
zdef i ni owa n3pextends khe feeld d&f iheir therapeutic applications to antibacterial
and antifungbtherapy.

Ligands useful in this project are signal peptideS][4yhich facilitatethe internalization of
nanoparticles attached to them into the cells of microorganisms, as well as sugars [6] and their
analogd iminosugars involved in intercellulamteractions.

The aim of this study was synthesis of signal pepti®g (N d ! Nie moUna odn
Fr - dga o)danwdoifisosugaa derivativesB(§ N d ! Ni e moUna odnal e
o d wo g)aas wel .as synthesis of gold nanorods and attemphddify them using the
obtained ligands. Resulting material would have potential antimicrobial acfiyity [

Cys 1 LINKER|T PEPTIDE

Figure 2 Structure of synthesized signal peptides. Figure 1 Structure of synthesized iminosugar
derivatives: Nalkylated1,5-dideoxy1,5
iminoxylitol.
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Devdopment of new asymmetric organocatalytic methods and proteksss become an
important direction in modern stereoselective organic synthesis. Conjugate additions to
Ub-unsaturated carbonyl compounds belong to the rimpbrtant and versatile reactions,
successfully carried out in organocatalytic maringédowever, this type of asymmetric
transformations is practically restricteditanoncsubstituted Michael acceptors.effocused our
attention on reactions of prochiralb-disubstituted enones with var®warbon nucleophiles,
leading to products containing quaternary stereogenic centers. Unth bedisubstituted cyclic
enones were successfully employed in organodatahydrogenatioh and epoxidatiori. 1,4
Conjugate addition of nitroalkanes is also sgible, however is limited to -3
alkylcyclohexenones and require long reaction time and 20 mol% of catalyst.

O chiral primary amine O
1-5 mol% N
+ MeN02 Z
R high pressure ., NO HoN i 0
R catalyst
R = Alkyl, Ar 10 kbar  94-99% ee, 60-90% yield
1 bar < 5% conversion

In this communication we present examples of enantioselective conjugate addition of nitroalkanes
to cyclic and selected acyclic enones, catalyzed by chiral priraarines. We found that high
pressure @a.10 kbar) remarkably accelerate investigated reactions with low loading of catalyst
and very high enantioselectivity.

AcknowledgementsMany thanks to Profaesr Janusz Jurczak for his hedimd encouragemeritinancial
support from theMinistry of Science and Higher Educati¢grant no. N N204 145740) and Foundation for
Polish Science are gratefully acknowledged.
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Asymmetric organocatalysis is a very attractive way to produce chiral molecules, however, in many
reactions the lintations concern high loading of catalyst, long reaction time, and narrow substrate
scope. In our opinion, combination of organocatalysts witih-pressure methodology can
increase efficiencyof some reactions.

The goal of our research is to investigéte influence of high pressure (up to 10 kbar) on
asymmetric organocatalytkriedel-Crafts alkylation of indoles with Ub-unsaturated ketones

and nitroolefines in the presence of catalytic amount of chiral primary amines and thiourea
derivatives’ The highpressure FriedeCrafts reaction is efficient even with2lmol% of catalyst.

2 mol% of chiral primary Ph

N Phj\fo amine + acid additive e}
N * 10 kbar Me
H

M
© 85% y and 86% ee
(1bar-10%y)

Iz _

We also found that very difficult reactions of indole with ,-dsubstituted enones and
nitroolefines Jeading to products containimgaternary stereogenic centerscan be successfully
performed under high pressure conditions.

for EWG = -CO-Me
chiral primary amine

CO,Me
for EWG = -NO, Me
MeO,C i i *
@ N 2 %EWG chiral thiourea EWG
N N
H Me 10 kbar
N
H quaternary
stereocenter
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Moving from macro to nano scale can reveal previously unknown properties of a substance
already well known, so that it can findcampletely new applications. Nanotechnology is engaged in
the manufacture of objects with sizes in the range of several nanometers (e.g. carbon nanotubes,
metallic nanoparticles), as well as their examination. Much attention is dedicated to metal
nanopaitles, including gold. Gold nanopatrticles (AuNPs) are the most stable of all of the metallic
nanoparticles. Thanks to nanopartsdlability to modify their surfacethey can be used in catalysis,
medicine or photonic&j.

Liquid crystals (LC) compose atate of matter that has properties between those of a
conventional liquid and those of a solid crystbr instance, an LC may flow like a liquid, but its
molecules may be oriented in a crydiae way.

In many cases size of nanomaterials influenceit greperties and potential applications, so
it is obvious that we need to precisely control AUNPs dimensions. The botipnapproach (used in
my work) and self assembly (which is possible due to the presence of liquid crystals) promise solution

to thischallenge.
~ g

Scheme 1.

During my work @) | synthesizednesogenic / promesogenic, rbdike ligands with identical
tricyclics cores and thiol grouiene of them is presented abdv&cheme 1)Part of the molecule,
which wa different for every ligand, was the type of the terminal substitlieamide groups,
obtained from various secondary alkyl amin€sose compounds were subsequently used to modify
the surface of ANPs, exploiting modified Brust Schiffrin method $cheme2). In my speech | will
discussif and how new mesogenic (or promesogenic) ligands can influencd sssembly of gold
nanoparticles

GOLD NANOPARTICLES
SYNTHESIS

Y \
- a B " 3
N s Nl 7~ 5 0
- TOMAC s 3 ” NaBH, N r,.', \ IJJ
AuCly (water) ‘ - — Gl > - Au o —L—— —— AU -
toluen " N =
P it R Y (N I X
( { {
J 4
TOMAC -~ 5 =
Nphas?h- Itra;sfﬁr r(flatzzliyst;t ; primary secondary Y
- methyl - N, N, N - triocty : ;
amnionian: chiorde coating coating GOLD NANOPARTICLES SURFACE

MODIFICATION
Scheme 2. Synthesis of AUNPs.
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One ser i eshapalfandsieseried of newsHaped liquid crystalline wtieric molecules

were synthesized and their thermotropic properties were studied by DSC and polarizing
microscopy. These compounds consist of two identical mesogenic units linked through a flexible
spacer containing 1 6 6 methylene groups.

Representaty procedur e of ishaped dimern compisng of twofpartd, is
outlined inScheme 1

o Br(CH,),Br H5C,0 O
Ho —_—— ) o_ .0 -
Kl K,CO4, DMF 4 (CHaN 0C,Hs
0C,Hs oH

HO

OH O._OH
~
Ox,-OCHs 0Oy OCH, 5(:2 : (CHz)n :; OC,H5
Ny

Br,, hv (Ph)sP TEA DMAP
—_— —_— -
CHClg toluen ©‘P+ Br ThE
o
CH,Br @ OCHg
O M O\ H 18-korona-6 l Q
CyoHosBr K2COs —
s Cl Cl
Kl, K,COg, DMF THF
Cl

a Q - OCy2Hzs OCyaHps5

Scheme 1

OH OCy,Hys HpeC O al

Scheme 2
Representative molecular structure of HZSCQO@ HOCHZQ—/( oo
H-shaped dimers is outlined 8theme 2. (CHZ)H can

R
(o] N
The analytical data, as well as experimer stcleO—/( j 0
N P Aol _e
O—{~H

details, can be found in ref. 1 and in tl

supplenentary information. Cstlu
V Most of the obtained compounds exhibit nematic andshwactic (A, B, Cphases (probably
it is the first smectic A and B behaviour of- & n d shhpe mesogens)

V An odd - even effectof the central polymethylene spacer on the transition temperatures as
well as on the threnodynamic parameters for phase transitions has been observed (in
c 0 mp a r Hssaadnly, inceeases for odchembered, but decreases for even dimers).
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New solution processable organic semiconductors, consisting of pyrromelitic, naphthalene or
perylene bisimide core and triarylamine-shbstituents, have been synthesizéd. three
compounds are electrochemically active and undergo reversible oxidation and reduction as
evidenced by cyclic voltammetry investigations. The oxidation process involves the
transformation of the triarylamine substituent into a radical cation asvepr
spectroscopically and spectroelectrochemically. The reduction process occurs at the arylene
bisimide core leading to the formation of a radical anion and eventually a dianion in the
second step. This is in perfect agreement with DFT calculations vehioWw that in all three
molecules the HOMO orbital is located on the triarylamine moiety whereas the LUMO one
on the bisimide core. In all molecules the electrochemically determined positions of the
HOMO levels are below5.0 eVvsthe vacuum level, whereahe LUMO levels are close to

-4.0 eV. Taking into account these values, the new compowsegsn appropriate for
fabrication of single component, air operating ambipolar transistors. However, contrary to
the expectations, they show the field effect onlypinhannel FETs with no effect in the n
channel configuration. The hole mobility measured in the saturation regime of all organic
(CYTOP dielectric) FETs approaches “@n?V's* i the value slightly exceeding that
measured for low molecular weight, ambgus triarylamine semiconductors.
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Conjugated linoleic acids (CLA)yre a family of positional and geometric isomers of
octadecadienoic acid (C18:2), with two conjugated unsaturated double bonds at various carbon
positions in the fatty acid chain. The natural source of CLA are milk and dairy products.

An increasing interest of CLA is attributed to its potential health benefits. It has been
reported in studies on animals that CLA have-eaticer properties. Resehers have also found
that isomer Xis, 11-trans of CLA can decrease the risk for cardiovascular disease and risk of
inflammation. NeverthelessCLA is best known for its body weight management properties,
which include reducing body fat and increasingleaiscle mass.

The aim of the presentation are biological properties of CLA, its commercial applications
and methods of chemical synthesis of CLA isom@&s. will also show selected spectroscopic
data analysis oELA.
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Synthesis of chitosan nanoparticles using ultrasound

Karol Galanciak, Renata CzechowskdBi s kup, Justyna Komasa, Piotr

Wydziag Chemiczny Politechniki G-dzkiej, MiAdzyres
15,93590 G-d¥, Studenckie Kogo Naukowe Nanote

e-mail: karol.galanciak@gmail.com

Polymeric materials have been used for many decades in biomedical applications such as drug
delivery, implants, contact lenses, vascular grafts, dental materials, andastfietal organs.

Their useful and tuable mechanical properties have offered broad utility in the structural support
or replacement of tissues or in controlled retention and release of drugs. The development of
nanoparticulate systems for drug delivery allows drug release to be carefidhedato the
specific treatment site through the choice and formation of variouspdtymer combinations. In

recent years, chitosdrased microspheres have been widely studied for the controlled release of
drug systems such as antibiotics, proteins,igepirugs or vaccines {2].

Chitosan is a natural origin polysaccharide which meets the criteria of biocompatibility and
bioavailability. Its nanoaggregates may be used as a drug carrier or as well as bioactive substance
alone- the results of some gfi@s indicate its possible immune system stimulating properties [3]

and ability to suppress tumor growth [4].

Many methods of synthesis chitosan nanoparticles are known e.g. complexation in the protonated
state with polyanionic electrolytes [5] or wataroil emulsion based strategies [6].

In this study, physical hargized aggregates of chitosan were obtained in reverse emulsion using
ultrasound in the absence of créis&ers which are often regarded as toxic in parenteral
administration. The impact aholecular weight of chitosan on particle size and size distribution
was measured. The influence of freelzging on the structure and size of particles was
investigated.
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Epoxy resins andtheir mechanical properties
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On the basis of the mechanism of photoinitiation, photopolymerization reactions can be
broadly divided into free radical and cationic systems. In most popular tfiealraystems, light
sensitive photoinitiator molecules present within a monomeric ligasidt with photons of light to
generate highly reactive free radicals [1]. These radicals initiate the polymerization process,
attacking reactive double bond groups monomer molecules and converting them into a
polymer. Multifunctional monomers or oligomers that contain multiple reactive groups are
commonly used to create solid networks of polymers in rapid 4irdssg reactions. A wide
variety of commercially avible monomers and oligomers can be used in this process. The most
popular are epoxwgcrylates, acrylourethanes, polyesters containing acrylic polymerisable groups
at the chain ends, and unsaturated polyester resins obtained by diluting unsaturatéer flolyes
acrylated monomers (reactive diluents) [2,3]. Monomeric acrylates and methaceykatkss
frequently used because they are relatively volatile, toxic, and have an unpleasant odour [4]. Solid
monomers, obviously have lower toxicity.

In this work photopolymerization of commercially available bisphenol A epoxy diacrylates with
bis[4(2hydroxy-3-methacryloyloxypropoxy)phenyl]sulfidethe monomer synthesized by us is
presented. As this compound is solid at room temperature, in its polymerizsgtadive diluent
N-vinyl-2-pyrrolidone (NVP), which is also comonomer, has been applied. As photoinitiator 2
hydroxy-2-methyt1-phenylproparl-one (Darocur 1173was used. Thermal and mechanical
properties of the obtained compositions were studied.
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Adsorption of methyl-ethyl ketone
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Volatile Organic Compounds (VOCs) are one of the most hazardous gragsedus
pollutants discharged into the atmosphere. Their negative influentte druman health (related
to mutagenic and carcinogenic properties of some VOCs) as well as the role in smog formation
and stratospheric ozone devastation has been recogii@&k are responsible for inducing of
many incurable dangerous illnesses, e.g. various types of cancer, heart disease, asthma, liver and
the central nervous system damages. Thus, there are rigid acts regulating the permissible
concentration of VOCs in indoair and industry exhaust gases and opening the necessity of
intensive study on the devel opment of efficien

A large number of different methods of VOCs removal, based on catalytic and thermal
oxidation, cryogenic condensatidnipfiltration and gas permeation, can be used in an industrial
scale. Nevertheless, adsorption seems to be the most effective, cheapest and environmentally
friendly technique which additionally provides the recovery of adsorbed VOCs. The commercial
adsorbats of VOCs are activated carbons obtained by carbonization and activation of biomass or
coal. Unfortunately, microporosity of activated carbons results in diffusion limitations and
excluding adsorption sites located on the inner surface of these materlads active in the
process. In our approach we extend an accessible surfagbain by deposition of polymer
layers on MCM41-type mesoporous silica supports followed by thermal activation. The influence
of pore size distribution of MCM1 support onhte adsorption capacity in the removal of methyl
ethyl ketone (MEK) vapour wasustied.

Three MCM41 (G, C;s and Gg) silica sieves with various pore size distributions were
obtained by softemplated synthesis using dodecyl hexadecyl and
octadecyltrinethylammonium chloride, respectively, as pore forming agents. The hybrid
PAN/MCM-41 materials were prepared by an introduction of various amounts of
polyacrylonitrile onto a SiQsurface by precipitation polymerization in an aqueous slurry of
required supgrt [1]. The range of intended PAN/MCMIL mass ratios was 0.l 2.0. The
resulting precursors were carbonized under the
argon atmosphere [2].

The samples were characterized with respect to textural piespeand coating
effectiveness. Adsorption tests for the MEK elimination were performed under dynamic
conditions. MEK was chosen as a probe molecule representative for a wide family of ketones
being frequently components of emitted VOC:s.
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In recent years polymeric gels have attracted great attention in many fields of science.
Hydrogels havan intermediate state between liquid and solid providing an ability to absorb and
store water and aqueous solutions. Due to these properties, they are widely used in hygienic
products, horticulture, drudelivery systems, removal of heavy metal ions freaste water and
stabilization of mineral sediments [1]. It was shown that an introduction of some inorganic
species, e.g. layered clays, improves widely the swelling ability and sorption capacity of
hydrogels. The most usable clays are smettjie layerd silicates including montmorillonite.

Some examples of the synthesis and characterization of acrylate/montmorillonite nanocomposites
can be also found in literature. These hydrid materials are obtained by in situ polymerization in
agueous slurries contang 510% of clay. Many studies on the swelling properties, the cationic
dyes sorption as well as the abatement of cations of heavy metals from water solutions were
performed [24]. The so called superabsorbents, synthesized on the basis of acrylate ,sonome
exhibited high absorbency of distilled water in range 0f120 Gyate/Onanocomposite MOreover, high
adsorption efficiency in the elimination of cations, for example Pb(ll), Ni(ll), Cd(ll) and Cu(ll),
was observed for these materials [4].

A series ofhydrogel/clay nanocomposites based on acrylamide (AAm) and sodium
acrylate (SA) as well as acrylamide/sodium acrylate copolymers was synthesized in the presented
work. Acrylic acid was neutralized using the equimolar amount of NaOH (30% solution in
distill e d water) i n icel/ water bat h. The - same
methylbisacryamide) andnitiator APS was used during all the syntheses. The raw clay

an

(montmorillonite Wyoming or Znbiec) and monomer

polymerization reaction was carried out a@Sor 3 h to ensure the full conversion of the
monomers. The eoposition and structure of the synthesized nanocomposites were examined
using DRIFT, elemental analysis and powderay diffraction. The obtained materials were
tested in a role of adsorbents of Fe(lll) cations from an aqueous solution. The sorptidty capac
was determined using the spectrophotometric thiocyanate method. The Langmuir adsorption
model was found to be the best appropriate for a description of Fe(lll) adsorption on the tested
nanocomposites.
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Styrene, beside ethylene, propylene and vinyl chloride, belongs to the most important
monomers in the plastic industry, and is used for the production dftpane (PS), polystyrene
containing copolymers, polyester resins, synthetic rubbers, latexes, lacquers and paints. The
annual world product i &tonsdlfis sase¢ onetwoemaire pracessest i n g
dehydrogenation of ethylbenzene (about 99P4he worldwide production) and epoxidation of
propene.

The equilibriumcontrolled ethylbenzene dehydrogenation is performed in the presence of
excess of steam at rel at i y &hHetherntodygamic imgatigme r at ur
caused that alteative ways of transformation of ethylbenzene into styrene are developed. The
oxidative dehydrogenation of ethylbenzene seems to be the most promising among the proposed
methods. In opposite to the endothermal g@rtial technology, the oxidative dehydrogéon is
a strongly exothermal process, which omits the thermodynamic barriers in the ethylbenzene
conversion. This process can be carried out over two types of catalysts. Firstly, the catalysts with
medium stregth acidity (e.g. alumina, zeolites or canbmolecular sieves) can be applied. It has
been proved that in this case the high activit
onto the catalyst surface. The redgpe catalysts based essenyiadh MgOV.,0Os are another
type of catalystactive in the oxidative dehydrogenation of ethylbenzene The reaction over the
redox oxide systems proceeds via the Mauns Krevelen mechanism: the lattice oxygen oxidizes
ethylbenzene molecules, and air is responsible for reoxidizing the reduced ¢at&yst

In the presented work, highly ordered mesoporous carbon (EMias tested as a catalyst
for the oxidative dehydrogenation of ethylbenzene to styrene in the presence of oxygen. The
CMK-3 carbon was obtained by the h&edhplate synthesis using smoorous silica sieve SBA
15 and sucrose as a carbon source. Highly ordered mesostructure replicated fradrh GB#\
formed after a removal of silica template by dissolving with hydrofluoric acid. The porosity of the
resulting carbon material was constdtby wellordered hexagonal, cylindrical mesopores
interconnected by micropores. The value of BET surface area for the-Zb#itbon achieved
1270m*g* and total pore volume equaled to 1,28gm Our study demonstrated that the ordered
mesopores of CMK3 can be efficiently used for the oxidative dehydrogenation of ethylbenzene
to styrene. The experiments showed that the 6
CMK-3 surface in the oxidizing atmosphere plays a significant role in the catalititya
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The organitinorganic composites as precursors of carbon layers depositsdpports
have attracted wide attention over the last decade. Because of high effectiveness and low
manufacturing costs these materials have gained a wide range of applications, especially in
adsorption and catalysis. They can be also applied to elinifédeent pollutants from air and
wastewater, mainly volatile organic compounds (VOCS).

In the presented work, carbon/silica composites obtained by carbonization of
polyacrylonitile deposited directly on the surface of mesoporous supports (silicady®@kl-
41) are studied. Such materials exhibit highly developed surface area and porosity. Additionally,
they show no diffusion limitations in the case of large molecules adsorption. The studied
Cl/support composites were prepared by the radical, preadpitadilymerization of acrylonitrile
(AN) in an aqueous suspension of an inorganic support and then carbonized under controlled
conditions.

Thermal decomposition of synthesized materials was studied by thermogravimetry (TG),
X-ray photoelectron spectrosco)XPS) and diffuse reflectance infrared Fourier transform
(DRIFT). TG analysis showed some stages of carbonization of the PAN/support precursors in an
inert atmosphere, which could be assigned to the chemical transformations by DRIFT and XPS:

123325909 E999¢
CN CN CN CN SISy Sy S Sy
Fig. 1. Mechanism of thermal decomposition of PAN [1]

DRIFT measurements gave insight into the changes of the functional organic groups, whereas
XPS experimerst provided quantitative information regarding the element concentratitire in
uppermost surface layer.
This work was supported by the Polish Ministry of Science and Higher Education under the grant no. N
N507 553238. Raf ag J anndationvor Pdish Sciehce MRDhPxogremme-hoe F o u
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Radical and catiao light-induced polymerization is of high interest due to its convenient
process conditions. It is controlled by manipulating the intensity and wavelength of radiation [1].
Photopolymeriztion has  gained a use in stereolithography, photocurable
varnishesinks, adhesivespptoelectronicendmedicine[2].

Dye initiating systems that undergo oxidizing sensibilization, are able to initiate radical and
cationic polymerization [Scheme 1]. In a such mechanism, an excited molecule of a dye is
an electron donorthat undergoes an oxidation process forming a ca#dical.

A co-initiator present in a formulation is reduced with simultaneous decomposition [3].
In orderto achieve polymerization process under visible light onium salts as photosensitizers and
dyes @& photosensibilizers are used. Onium salts like sulphonium and iodonium with non
nucleophilic anions generate stable, strong Broensted acid that inducescqadignierization.

The photolysis of the sensitizer gives radical products inducing radical @dhation[4].
Presented research is associated with  application of dyes, derivatives
of 12H-quinoxalino[2,3b][1,4]benzothiazine as photoinitiators of radicahd cationic
polymerization in hybrid systems. Radical systems are based primarily upon escrytat
cationic mainly on epoxides. The introduction of hybrid systems gives higher reactivity and
lower sensitivityto moisturethansuchformulationsalone[5].

Photoredox pairs consisting of a dye and an onium salt are effective initiators
in photoplynerization process.

electron
transfer

Dye L Dye* +X—Ph+ g DyeL+ +X—Pht—>X +PhL

iodonium salt X=Phl
sulphonium salt X=Ph,S

Scheme 1
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Novel method of fabrication ceramics shapes: gelcasting
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In previous years ceramic nanopowdes &ehievedspecial interest. Using nanoparticle ceramics

in comparison to micrometric onéssmany advantages like reduced times and temperatures of
sintering.Moreover, the ceramic may be produced by a gelcasting process and formed in many
complex shapes.

Prepardbn of material with high mechanical properties, complex shaped demands applying the
gelcasting method. It is a process of ceramics forming without using clay minerals. ,|ttstead

is a powder (e.g., ADs, ZrO,, SiC, CeQ) suspension in aqueous monomeluson with cross

linker. Colloidal solution is homogenized for few hours, activated and casted into an appropriately

designed moul d. Then the mixtur ewateserdinicgel si t ud p
which immobilizes the dispersed ceramictjgdes in the defined shape. Prepared gelly material is
driedtogivethescal | ed fAgreen bodyo and removed from th

durable and strong material in defined shape.

In this study the gelcasting process was applied to fiwmaof SOFC cerium oxide(IV)
membranes, as well as to formation of catalyst support aluminium oxide rods.

The surface of materials was characterized by scanning electron microscopy (SEM) and atomic
force microscopy (AFM) techniques. Low temperature giro adsorption (NBET) were used
to characterize porosity of prepared samples.
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Hyaluronan binding by CD44: A preliminary molecular dynamics study
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CD44is a major cell surface receptor for hyaluronan (HA), i.e. ailmgitecular weight

copolymer of Nacetylglucosamine (GIcNAc) and glucuronic acid (GIcUA);1,3-GIcNAc-[ /-
1,4-GIcUA),. The molecular dynamics (MD) simulation of the murine CD44 in complex with a

HA heptasaccharide was performed basing on the crystal structures obtained by Banerji et al. [1].
The results confirm that the contact of CD44 with I3Alominated by hydrogen bonds and van

der Waals forces. In addition, the two conformational forms of the €244 complex reported
experimentally can also be observed during MD simulations. These structures differ mainly in the
degree of contact between Hand the Arg45 residue. The ligaimtluced ordeto-disorder

transition of the C terminus of CD44, reported by Takeda et al. [2] was not observed.
Additionally, some thermodynamic parameters accompanying to HA binding by CD44 were
estimated.
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It is well known that the activity of antioxidants depends not only @ir tmolecular
structure but also on the character of the medium in which the oxidation process occurs. In this
communication the results of systematic studies of vitamin C activity in different media by UV
vis spectroscopy are presented [1,2]. As follovesnf the studies, in diluted surfactant solutions
(SDS, CTAB) vitamin C undergoes atmospheric oxidation more readily than in pure water.
However, in the concentrated surfactant solutions (much above the CMC) the process becomes
more difficult. In the SDS/p#arol/water microemulsions the oxidation rate is larger than in the
aqueous solution and increases with the increasing pentanol content. For the
CTAB/octane/butanol/water microemulsion the opposite effect is observed. The stability of
vitamin C is much kgherthan in pure water and reaches its maximum with the composition
corresponding to the becontinuous phase. We studied also the influence of vitamin C on the
antioxidative activity of vitamin E in the SDS/pentanol/water microemulsion. Our studies
confirmed an enhanced antioxidant capability of the mixture compared to single antioxidants. The
reason for it may be the formation of 1:1 complex between the vitamin C and vitamin E
molecules. Some evidence for the complex existence comes from the isosbestsiobsérved
on the UV spectra.
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The activity of antioxidants depends on their redox properties. The eleltinating
ability of antioxidants can be quantitatively assessed from their electrochemical fe@ituses.
knowledge may lead to better understanding of the antioxidant activity in the systems of practical
use. Among different electrochemical methods, cyclic voltammetry with the glassy carbon
electrode has been widely used to study the behaviour of aldidgi in different micellar
systems.

This presentation shows the results of our studies concerning the electrochemical
oxidation of hydrophilic ascorbic acidAA, in surfactant solutions, in the mixed agqueouganic
systems: water+ACN (3:2 v/v) and wat&tOH (1:1 v/v) containing surfactants amu the
microemulsion regiomf SDS/ pentanol/ wateand CTAB/ octane/ butanol/ water mixtures (both
microemulsion regions include the W/O, BC and O/W phases).

A general conclusion drawn from our investigationsthat surfactants shift the AA
oxidation potential and the peak current value. The magnitude and direction of the shift depends
on the surfactant typ&he oxidation potential of AA decreases and the peak current increases in
the CTAB solutions. The neionic TX-100 and anionic SDS give opposite effects. In general, the
oxidation d AA proceeds more readily in less acidic solutions.

Discussing the results of AA electrooxidation in the mixed aqueogenic systems, the
influence of organic solvents on therfctants micellization process should be taken into
account.

The electrooxidation of AA in the microemulsions is less efficient when the concentration
of the organic phase increases. AA exhibits the highest electrochemical activity in the electrolyte
solution and the lowest in the BC system.

Our investigations caibe helpful in designing of new cosmetic and pharmaceutical
formulations
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The variety of structure and healthy properties of polyphenolic
compounds.

Andrzejczak Olga
Technical University of Lodz
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Polyphenols are a large and very diverse group of secondary plant metabolites that arise during
the transition of the shikimate pathwaythwL-tyrosine and Ephenylalanine. They belong to the
group of phenols and they have two or more hydroxyl groups attached to aromatic ring. Scientists
know a few thousand natural plant polyphenols which differ in structure, molecular weight, the
physical chemical and biological agents. Taking into account the carbon skeleton including
simple, soluble forms of polyphenols is distinguished by hydroxybenzoic acids, hyitiredyic

acids, coumarin, naphthoquinones, xanthones, stilbenes and flavonoids almohgwe can
distinguish particular anthocyanins. Polymerized derivatives of these compounds are tannins and
lignin. Polyphenols are antioxidants, substances low concentratiomsich counteract or
significantly retard the oxidation of the substrateey Fulfill an important role in preventing and
counteracting the effects of oxidative stress. The oxidative stress is a state of imbalance between
production of reactive oxygen species generated by various processes taking place in living
organisms and pcesses for their liquidation. It is the base of numerous diseases among which
include cardiovascular diseases, neurodegenerative diseases, cancer and eye disease)dvhich
include glaucoma, cataracts and -aglated macular degeneration (AMD). Numeraitadies
indicate that polyphenols can be extremely useful not only in prevention but also in the treatment
of these diseases.
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Using intoxicants accopanied the man since the dawn of history of mankind. At first
they were using extracts of such plants as the opium poppy or the thorn apple. However, with the
development of civilization and chemistry, next agents were being disth\v&osme of these
drugscause hallucinations, facilitate falling asleep or stineulat Concept of A I nt oxi ce
includes the group of compounds with very diverse structure and different interactions on
receptors in the human body. Therefore, we are meeting with a few mehas division. It is
possible to classify these substances according to others depending on their origin or also
consequences of action.

As the significant division is recognized the division according to the World Health
Orgarnization (WHO), and regarde as the most populadivision according to physiological
action. In it we distinguish 8 types of toxic mania: type of morphine, type of amphetamine, type
of khat, type of cocaine, type of alcohol and barbiturates, type diledalvents, type of
canndis and type of hallucinogens.

This poster includebasic information about the most popular intoxicants known for our
civilization.
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8- hydroxyquinoline is one of the best green luminesceremads in organic lightmitting
diodes (OLEDs) up to now, which can also chelate many metal ions, the corresponding
complexes possess high luminescent efficie@glour and charg&ansporting properties of
complexes can be changed by varying theraéntetal ion, the ligand structure and the number
of ligands [1]. So we design and synthesize-plioton absorbing chromophores of dipolar and
quadrupolar structure based orn Bydroxyquinoline framework which has high molecular
absorption crossectionand fluorescence quantum vyields. These molecules have promising
optical properties for versatile applications such as the fluorescent sensing of metal ions,
biological molecules or organelles based on-plioton excitation fluorescence microscadpy
vivo.
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Pyroelectric and piezoelectric effect in crystals
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Phenomenon of pyroelectricity, based on inducing electric charges on tlee soffcrystal

caused by change of the temperature, has been discovered in eighteenth century. An inverse
phenomenon called electrocaloric effect, when crystal is cooled or warmed by placing it inside
electric field, also exists. Piezoelectricity occurs whgternal mechanical stress applied to some

of the crystals induces electric charge proportional to the strength of the mechanical stress. An
inverse effect, i.e. mechanical oscillation of the crystal placed in the external electric field, is also
observed

Pyroelectric and piezoelectric effects have found wide practical application. The biggest
development of applications of these phenomena occurred during the Second World War.
Applying the pyre and piezoelectric materials in submarines as the transsndie receivers of
ultrasound waves in water initiated the development of physics and technology of ultrasound.
Intensive research on these materials led to the discovery of reliable ceramic materials known as
intelligent materials. Highly valued piezand pyroelectric crystals are used in the sensors of
force, temperature, pressure, stress, and also in everyday objects such as microphones and sonars.

In the following study mechanism of these phenomena at a molecular level have been associated
with propeties of the crystals revealing the pieznd pyroelectric effects. Examples of the
crystals and polycrystalline materials with above mentioned effects have been presented.
Applications of these materials in science as well as everyday life aneretsated. The possible
applications, such as substitutes of human tissue and intelligent materials, of crystals and
synthetic polymers are described.
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Viagra was a turning point in the treatment oferectiondysfunction Nowadays,many
other preparationshave a similar effect @mong otherdvlaxigra, Levitra, Cialis) but they are
medicinesavailableonly on prescriptionAs a resultmen wth this problemhave tovisit the
doctor.

For this reasonpreparationsvailablewithout a prescription in pharmacié&come more
popular.The producersf thesemedicamentpromise that they have efficacy similarthee drugs
mentioned aboveln this group of pharmaceuticalthere are for exampleliderin, Permen
Vitasteron Penigra They aredietary supplements mainlgontain: amino acidsplant extracts
vitaminsandminerals.

It should benoted thathesepreparationsre recommendedor menwho canrot getfull
satisfactionfrom sexual lifecaused byoverwork poor diet sedentary orstressfullifestyle.
However,drugs likeViagrashould be taken byeoplewith seriousphysicaldysfunction

The mostcommoningredientsn thesetabletsand theireffecton the body willbe shown
in presentation.
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Sincetheir discoveryin 1985, fullerenesand carbon nanotubésve been theubjectof
pure and applied research leadingléwelopment ohanotechnology a new field linkingscience
and technologyn which material propertieare depaxdentnot only on their molecular structure
but alsoon the particle sizeChemical modification®f fullerenesand nanotubesre interesting
due to potential applications in manyfields of science,industry and medicine, i.e., new
supercoénsductors or inqibrs, strong nanofibers, drug delivery agents, inhibitors of theIHIV
protease”.

The aim of our studies is to synthesize organic derivatives of fullergneo@taining polar
groups: hydroxyl, nitro and polycyclosulfate groups (Fig.1).

Figure 1. Examples of obtained Fullerengd@rivatives.

In this work we present the results ofyX),, (where X=substituent groupdharacterization by
the means of infrared, UVis, thermal analysis, NMR, MS methods.

This work wassupported by Ministry of Science and Higher Education, grant N N507452937.
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