We invite everybody interested to participate in the II Microsymposium in the framework of „International Scholarship Program for Graduate Studies in Faculty of Chemistry, University of Warsaw 
II Microsymposium of the „International Scholarship Program for Graduate Studies in Faculty of Chemistry, University of Warsaw -From simple molecules to nanostructured and bioactive materials”.
Kazimierz, Hotel “Dwa Księżyce”, Oct 8-10, 2010, 

Friday 13-15 – Lunch

15.30 -15.45 Opening – Renata Bilewicz

15.45-16.45 - Prof. Beate Klösgen invited lecture

University of Southern Denmark, Institute for Physics and Chemistry, Odense, Denmark

Nanoscopic modulation of molecular reaction platforms

The efficiency of chemical reactions crucially depends on the transient molecular conformation at the reaction site. Examples for this will be demonstrated with two examples. One results from a single molecule technique and it shows, for the first time at the molecular level, how the synergistic effect of the two cationic ions, Mg2+ and Mn2+, modulates the binding activity between integrin and invasin. The other example points out how the presence of local corrugations at membrane-water interfaces may enhance the enzymatic activity of lipases.
16.45-17.15 - Katarzyna Jodko-Piórecka

Antioxidant properties of catechols and catecholamines in the process of lipid peroxidation.

The antioxidant activity of catechol, 3,5-di-tert-butylcatechol (DTBcat) and L-3,4-dihydroxyphenylalanine (L-DOPA - the precursor to dopamine already used in the clinical treatment of Parkinson’s Disease) and their synergistic effects with 2,2,5,7,8-pentamethyl-6-chromanol (PMHC an analogue of α-tocopherol) were evaluated in vitro in different types of lipid emulsions exposed to the elevated oxidative stress. 
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The parameters relevant to the antioxidant activity of tested compounds: the length of induction period, the rate of inhibited and non-inhibited peroxidation and the length of kinetic chain were determined by means of Clark-type electrode (oxygen uptake measurements). L-DOPA proved to be a powerful antioxidant in the process of lipid peroxidation at pH 6-8 (physiological range) and its activity was amplified in the presence of PMHC. The catechol moiety seems to be crucial for the antioxidant activity of L-DOPA.

17.15-17.30 – Tea Time

17.30-18 - Krzysztof Nawara

Synthesis and characterization of drug functionalised magnetic nanoparticles.

Magnetic nanoparticles covered with two different anticancer agents (doxorubicin and capecitabine) were synthesized. The conjugation was characterized by IR, Raman, UV-vis and fluorescence spectroscopies, proving the successful attachment of the drugs. Doxorubicin-nanoparticle conjugate affinity towards dsDNA was tested, showing slightly lower affinity as compared with free doxorubicin. However, the rate of intercalation can be modulated by means of external magnetic field.

18-18.30 Marek Kluciar

Synthesis of N-heterocyclic carbene ligands with ionic liquid tag

Complexes of N-heterocyclic carbene ligands (NHC) with various transition metals are widely used in catalysis due to their stability and electronic properties. The objective of the work is to enhance the solubility of such catalyst in ionic and nonclassical liquids to enhance its reactivity and recyclability. Strategy for such approach is to connect onium tags to metal bearing ligands (NHC) to enhance its solubility and complexation in ionic liquids and other media.

18.30 -19 - Joanna Juhaniewicz

Conductance of thiolated oligoproline derivatives trapped in molecular junctions

Four thiolated oligoproline derivatives containing from one to four proline residue were synthesized and used for self- assembly of monolayers at gold electrode. The quality of resulting layers and the conductance of single peptide molecules with different lengths were examined using electrochemical and STS methods, respectively. It was stated that distance dependence obtained from conductance measurements can be clearly attributed to the superexchange mechanism. Moreover, electron transfer through oligoproline molecules is more efficient than through alkane chains.

19.15 – Dinner
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Saturday

8-9 Breakfast

9.30-10 - Magdalena Osial

Electrochemical formation  and characterization of cadmium telluride thin films

The aim of this research is to form the semiconducting thin films of CdTe, which is one of the  promising low cost materials for photoelectrochemical solar cells application. CdTe was electrodeposited from acidic aqueous solution containing cadmium ions and different tellurium compounds by using electrochemical methods and the  influence of experimental conditions on the deposit quality was investigated. Electrochemical techniques  enable to control the  morphology and composition, which were determined by using Scanning Electron Microscope (SEM) equipped with EDX.

10.-10.30 - Anna Dobrzeniecka

Bioelectrocatalytic and electrocatalytic  multicomponent  films for reduction of oxygen and hydrogen peroxide in neutral media. 

Over the last years there has been a growing interest in designing of new multifunctional materials active towards  four-electron oxygen reduction. Platinum is commonly used material as it plays an important role in oxygen reduction in energy conversion technologies, i.e. fuel cells or metal-air batteries. However, due to its high cost, various attempts have been undertaken to replace platinum.  In the current study, we have used cobalt porphyrin as a model electrocatalyst for the two-electron oxygen reduction to hydrogen peroxide.  Furthermore, Prussian Blue or horseradish peroxidase were used as an electrocatalyst for the further reduction of hydrogen peroxide to water.  Properties of each component of the film were examined along with their mutual interactions.  As a result an efficient electrocatalyst towards oxygen reduction at physiological pH was obtained.

10.30 – 11 Alex Kuzmych 

Development and characterization of metal oxide based nanostructured hybrid materials for photovoltaic cells 

The target nanostuctured TiO2 material was successfully synthesized by  electrochemical anodization of acid bath polished Ti foil in waterless F- containing solution. TiO2 nanotubes were analyzed with SEM/EDAX microscopy and their crystalline phase was confirmed by WAXS diffraction to be amorphous for and crystalline anathase after 600C  thermal  treatment.
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 Several different recipes were tried in order to obtain the optimum aspect ratio of TiO2 nanotubes, thus H2O/HF, ethylene glycol/NH4F and glycerol/NH4F based solutions were evaluated experimentally and ethylene glycol based was chosen as giving the desired results and, consequently, the method is now applied to be used on Ti films up to several microns thick grown in vacuum by Ti plasma sputtering system on ITO covered glass and fused silica substrates.

11-11.15 – Tea Time

11.15- 11.45 - Agata Krywko -Cendrowska

Search for the best silicon salt for electrochemical deposition of Si from various solvents

The aim of the project is to study the process of electrochemical deposition of silicon based films for photogalvanic cell applications in both aqueous and anhydrous environment. This part of the work includes searching for the best salt from which the Si layer could be obtained. The deposition was carried out by electrochemical methods (amperometry and cyclic voltammetry) and the surface was studied using microscopic (AFM, optical microscopy) and spectroscopic methods (Raman spectroscopy). The deposits identification was based on the Raman spectra obtained shortly after the deposition.

11.45-12.15 - Jerzy Romiszewski

Liquid crystals and nanoparticles

I will present the results of an experimental study showing the relationship between molecular structure and mesogenic properties for a group of structure-related molecules. The mesogenic phases obtained by mixing nanoparticles with mesogenes will be briefly presented. Attempts to functionalize tungsten disulfide nanotubes and fullerene-like particles will be presented. 

12.15-12.45 - Bartłomiej Witkowski

The LC/MS/MS analysis of the nucleation precursors in the formation of secondary organic aerosols (SOA)

First part of my presentation will cover information about formation mechanism of secondary organic aerosols (SOA). Afterwards  I will talk about analysis of possible nucleation precursors standards using multidimensional mass spectrometry and liquid chromatography. Finally results of the analysis of aerosol samples generated in flow reactor will be presented.

13– Lunch
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15-16 - Prof. Roberto Righini, University of Florence - Invited Lecture 

Two-dimensional Infrared Spectroscopy: a tool for investigating structure and dynamics of molecules

By employing femtosecond infrared pulses two-dimensional infrared spectra are generated, in analogy with COSY and NOSY NMR experiments. The technique couples the sensitivity to molecular structure, typical of vibrational spectroscopy, to the high time resolution provided by the ultrashort pulse duration. The basic concepts of the experimental method are summarized and some applications are described, concerning the structure and dynamics of hydrated phospholipid membranes, the partitioning of a small peptide at the membrane surface, the quantitative characterization of a chemical exchange process.

16-16.30 - Tea time

16.30- 17 - Tomasz Kardas

Stability of extended cavity Ti:Sapphire Oscillator

We present the results of our studies on the stability of low repetition rate Ti:sapphire oscillator. We have found the areas of the laser stability as a function of two order parameters: intracavity dispersion and the pump power. Apart from instabilities related to the laser cavity geometry we have found automodulations, which are caused by the competition between the laser light intensity and the population inversion. Furthermore we present first to our knowledge observation of automodulation instabilities in Ti:Sapphire oscillator. 

17 – 17.30 - Kamil Polok

Molecular Dynamics Simulations and Femtosecond Optical Kerr Effect Spectroscopy of Methanol/Acetone Mixtures

Herewith I present the results of my studies on the dynamics of binary mixtures of acetone and methanol by means of molecular dynamics simulations and femtosecond optical Kerr effect spectroscopy. The OKE response exhibits the apparent dependence on a mole fraction of the mixture components, and thus carries the information about the influence of its composition on the intermolecular interactions and momentary local structures. The molecular dynamics simulations, which take into account the rotational dynamics of the molecules, have been performed in order to explain the concentration dependence of the longtime part of the experimental OKE response.

17.30 - 18 - Sebastian Wojtysiak

Metallic nanoclusters as heterogenous catalysts: modeling, synthesis,in situ studies, applications
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It is found that some noble metals such as platinum and palladium are active catalysts for electrooxidation of small organic molecules. Their performance can be systematically changed by preparation of so called pseudomorphic monolayers, for example in form of core-shell nanoparticles. The main goal of my PhD is to study theoretically and experimentally (including synthesis) interactions of such catalysts with CO molecules, which are troublesome intermediates in electrooxidation.

19.30- Microsymposium Dinner

Sunday

8-9 - Breakfast

9.30 - 10 - Radosław Kamiński

QM/MM cluster calculations of excited states in molecular crystals – the case of zinc(II) complex 

A theoretical method of estimation of the excited state structure in molecular crystals, based on a QM/MM cluster approach, will be presented. Calculations were performed on the model case of the photoactive zinc(II) complex exhibiting Ligand to Ligand Charge Transfer (LLCT). Effects of the crystal environment on the geometry and electronic structure of the excited state together with the full analysis of different properties related to the electron density distribution will be discussed in details.

10 – 10.30 - Piotr Garbacz

Measurements of 3He and 1H NMR shielding in gaseous mixtures containing molecular hydrogen and helium-3

An efficient high-pressure system was built which permits the NMR investigations of hydrogen and helium gases in a wide range of density. The continuous measurements in this system can be carried out to the total pressure of 1 kbar. Experimental points are extrapolated to zero-density what is equivalent the observation of isolated molecules. On the basis of present measurements it will be possible to study quantitatively intermolecular interactions between the solute gases and any solid or liquid environment. 

10.30- 11 - Paweł Siuda

Waiting for methane clathrate hydrates revolution - NMR and MD of  methane clathrate hydrates
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Shale gas revolution which can be observed right now on the energy markets is just the prelude to methane clathrate hydrates revolution, awaited in near future. That is the main reason why the number of papers published on this topic is growing exponentially.

I will present a detailed computational study of NMR properties of the most abundant methane clathrate hydrate structure. The second part of the talk will be focused on the usage of Molecular Dynamics techniques in this research field.

11-11.30 - Michał Tomza

Cold collisions of lithium hydride with alkali metal atoms: A quantum defect theory approach

State-of-the-art quantum chemical methods give a full picture of collisional processes but the analysis of molecular collisions is computationally very demanding. Simple quantum defect model within the multichannel description gives physically reasonable results and (semi)quantitively explains the orders of magnitude of the measured rate constants for ultracold atomic collisions.

Here a simple dynamical model based on the multichannel quantum defect theory within the complex potential formalism was constructed for the collisions of cold polar molecules with ultracold atoms. Collisions of cold LiH molecules with Li/Rb atoms were studied in details and the applicability of the proposed model in the case of strongly anisotropic interaction potential was analyzed. The proposed approach allows to reproduce the results of exact quantum dynamical calculations by adjusting only four parameters. It can be shown that these parameters are related to the complex s and d wave scattering lengths.

11.30 – 12 - Malgorzata Olejniczak

Modeling of the magnetic properties in small heavy compounds with 4-component (Spin-) Density Functional methods

The theoretical description of molecular properties of compounds containing heavy atoms is still a challenge in quantum chemistry due to the necessity of describing both relativistic effects and effects of electron correlation.

I will present the requirements that must be satisfied in order to develop good methodology for this purpose, for which I will use the example of my results of calculations of magnetic properties (the shielding tensor and spin-spin coupling constants) in small compounds containing heavy metal atoms (207Pb, 199Hg) performed by 4-component Dirac-Hartree-Fock (DHF) and Dirac-Kohn-Sham (DKS) methods. Also, the visualization of the magnetic properties will be presented as a tool to analyze the obtained results. All implementations and calculations have been done in the development version of DIRAC software.
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12.00 - Closing and Tea Time 

(Graduate Student presentations – 20min + 10min discussion)

14.00 - Lunch
15.00 - Departure from Kazimierz Dolny

17.30 - Estimated time of arrival to Warsaw
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