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Electron-driven chemistry has many applications, but, in
contrast to photochemistry, we lack the theoretical tools to
calculate theoretically the perhaps most important process —
the dissociative electron attachment (DEA) to polyatomic
molecules. The principle reason is that the potential surfaces
of the intermediate negative ion, the resonance, have an
imaginary component, the width I', which expresses the cou-
pling of the resonance with the continuum of the detached
electrons. Such potential surfaces are notoriously difficult to
calculate — the standard quantum chemical codes are not ap-
plicable to them.

An important challenge in this field is thus the develop-
ment of methods to calculate DEA to polyatomic molecules.
An importans step toward this goal was recently achieved by
the group at UC Davies, and applied to the prototype case
acetylene':

e +HCCH — { HCCH } - HCC + H

We present the experimental test and validation of their
predictions, the absolute partial cross sections for dissociative
electron attachment to C,H, and C,D, which have been meas-
ured using a new ‘quantitative’ time-of-flight ion spectrome-
ter combined with a trochoidal electron monochro-mator™*.

We measured the cross section for C,D/C,D, to be 15
times smaller than that for C,H /C,H,, that is, we observe a
dramatic isotope effect, albeit smaller than the predicted’
factor of 30. A later improved calculation® removed the dis-
crepancy by taking into account initial thermal excitation of
the bending vibrations. The cross section is a very steeply
rising function of the initial vibrational quantum number and
vibrational excitation already at 60 °C is important.

This work was supported by grant 200020-113599/1 of the
Swiss National Science Foundation and by COST Action
CM0601.
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Processes induced by the attachment of slow electrons to
formic acid and its hydrogen-bonded dimer were studied'.
The elastic cross section and the cross section for the
excitation of low quanta of discrete vibrations® were found to
be of similar magnitude for both targets. A dramatic
difference was found in the excitation of a vibrational
quasicontinuum in the 1-2 eV range with the ejection of very
slow electrons (E<0.1 eV), which was about 20x more
intense in the dimer (Fig. 1).
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The association of two formic acid molecules to form
a dimer thus dramatically increases the power to

quasithermalize electrons arriving with energies in the 1-2
eVenergy range. Rapid electron-driven intracluster proton
transfer is invoked to explain the observation.
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Fig. 1. Yield of slow electrons as a function of incident electron
energy, from the monomer and the dimer of formic acid

This work was supported by grant 200020-113599/1 of the
Swiss National Science Foundation.
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AKTIVITU Fe-SILIKALITU V AMOXIDACI
PROPANU

EVA BADUROVA a ROMAN BULANEK
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Univerzita Pardubice, Studentska 573, 532 10 Pardubice
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V soucasné dob¢ je vétSina akrylonitrilu ziskavana pre-
devsim Sohio procesem, ktery je zalozen na amoxidaci pro-
penu'. Béhem nékolika poslednich let, diky nedostateéné
kapacit¢ a vysoké cené propenu, se stale zvySuje zajem
0 inovaci stavajicich primyslové uzivanych procest vyroby.
Jednou z moznych alternativ je nahrazeni alkent levnéjSimi
alkany. Velka pozornost je vénovana ptimé amoxidaci propa-
nu na akrylonitril. Dosud zadny katalyticky systém nedosahl
reakénich parametrti vhodnych pro komeréni aplikace®. Velmi
nedavno byl publikovéan, jako jeden z nadéjnych kandidatt
pro piimou amoxidaci propanu, pravé Fe-silikalit™,

Katalyticka aktivita tohoto systému je silné¢ zavisla na
zpusobu predupravy katalyzatoru. Cilem této prace bylo pro-
zkoumani vlivu podminek pfedupravy na katalytickou aktivitu
Fe-silikalitd v amoxidaci propanu. Studie byla provedena na
Fe-silikalitu s obsahem zeleza 5000 ppm. Detailné byl studo-
van vliv sloZeni plynu pro ptedipravu (propan/oxid dusny/
kyslik/amoniak/vodni para) na aktivitu materidlu v piimé
amoxidaci propanu. Katalytické testy byly provedeny
v mikroreaktoru s navazkou katalyzatoru 80 mg, teplotou
reakce 540 °C a sloZenim reakéni smési 2,5 obj. % propanu,
5 obj. % kysliku a 5 obj. % amoniaku v heliu.

Vysledky vyzkumu 1ze shrnout nasledovné:

Pusobeni amoniaku a propanu na Fe-silikalit vyrazné
zvySuje selektivitu na akrylonitril. Tento narust aktivity
pfipisujeme tzv. reduktivni nitridaci povrchu katalyzato-
ru.

Vysoké efektivity nami navrzené metody piedupravy
katalyzatoru je zfejmé dosazeno synergickym putisobe-
nim jak hydrotermalni extrakce ionti Zeleza ze silikato-
vé miizky, tak reduktivni nitridace povrchu zeolitovych
kanalti a mimomiizkovych oxo-komplexi Zeleza.
Fe-silikalit aktivovany nami navrzenym postupem dosa-
hoval selektivity na akrylonitril pfes 30 %. Zaroveini
katalyzator produkoval 23 % propenu, ktery je mozné
pouzit v dalSich vyrobach ¢i dodate¢né¢ amoxidovat jiz
stavajici technologii. Celkové 1ze tedy za danych podmi-
nek pievést vice jak 50 % propanu na zadany produkt.

1)

2)

3)

Tato prdce vznikla za podpory grantu GA CR 203/08/H032.
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AKTIVITNI KOEFICIENTY VODNYCH ROZTOKU
PEROXODISIRANU A SIRANU V ROZMEZI 0-50 °C

JAN BALEJ
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Aktivitni koeficienty vodnych nasycenych roztokd pero-
xodisiranu a siranu sodného, draselného a amonného pti 0-50
°C byly odvozeny na zakladé¢ termodynamické podminky
rovnovahy mezi tuhou latkou a jejim nasycenym roztokem.
Pro zavislost aktivitnich koeficentii nasycenych roztoki na
teploté a slozeni byly odvozeny vhodné vztahy. Pro zjisténi
aktivitnich koeficientl zfedénych roztokti peroxodisiranii byla
pro méné rozpustnou draselnou sil pouzita jednoparametrova
metoda podle Bromleye', pro dobfe rozpustnou sodnou
a amonnou sl byla pouZita grafickd metoda podle Meissnera®*.
Aktivitni koeficienty odpovidajicich sirand v celém uvazova-
ném oboru teplot a koncentraci byly zjistény kombinaci dil-
gich publikovanych dat a Bromleyovy metody’ pro draselnou
stil a Meissnerovy metody”* pro sodnou a amonnou stil.

Tato prdce vznikla za podpory Grantové agentury CR (grant.
¢. 203/09/1343).
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PHOTOCHEMICHAL AND PHOTOBIOLOGICAL
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ZUZANA BAl}BIERIKOVA;, MAROS BELLA, VIKTOR
MILATA, SONA JANTOVA, and VLASTA BREZOVA

Faculty of Chemical and Food Technology, Slovak University
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zuzana.barbierikova@stuba.sk

Quinolone drugs, especially fluoroquinolones, are one of
the most succesfull classes of antibiotics. These antimicrobial
agents are considered to be well tolerated and have limited
adverse effects during the therapy. Although their most signifi
-cant side effect, the phototoxicity, has recently attracted a lot
of attention to these compounds, the detailed mechanisms
under-lying the phototoxic reactions induced by quinolones
are still unknown. Hence a great effort is made to understand
structure-phototoxicity relationship of quinolones.

As the selenium-containing heterocyclic compounds
may exhibit interesting properties, our study if focused on
UV/vis spectroscopical characterization of novel 7-R-6-oxo-
6,9-dihy-dro[1,2,5]selenadiazolo[3,4-/]quinoline  (SeQ1—
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SeQ6) and 8-R-9-0x0-6,9-dihydro[1,2,5]selenadiazolo[3,4-f]
quinoline derivatives (SeQIN-SeQ5N), where R H,
COOC,Hs, COOCH3, COOH, COCHj; and CN. The ability of
selenadia-zoloquinolones to produce paramagnetic intermedi-
ates and singlet oxygen upon the photoexcitation by medium
pressure metal halide lamp (A > 300 nm) was studied by
means of EPR spectroscopy. The cytotoxic/photocytotoxic
effects of SeQ5 (R = COCH;) were studied using murine and
human cancer cell lines.

The generation of paramagnetic species upon photo-
excitation of selenadiazoloquinolones was investigated in
dimethylsulfoxide solutions by in situ EPR spin trapping tech-
nique. All investigated selenadiazoloquinolones revealed the
ability to photoactivate molecular oxygen via electron transfer
mechanism producing super oxide radical anion, and this
process was quantified in our study by the evaluation of quan-
tum efficiency of corresponding spin adduct formation.

The photoinduced generation of singlet oxygen upon
continuous irradiation of acetonitrile solutions of selenadia-
zo-loquinolone derivatives was monitored via the oxidation
of 4-hydroxy-2,2,6,6-tetramethylpiperidine to the correspond-
ing nitroxyl radical characterized with three-line EPR signal
(an = 1.575 mT; g = 2.0060).

EPR investigations evidenced that selenadiazoloquino-
lones behave as photosensitizers, producing super oxide radi-
cal anions and singlet oxygen via quenching excited states by
molecular oxygen. These photogenerated species may react
with selenadiazoloquinolones by various mechanisms, which
resulted in the degradation of selenadiazoloquinolones.

This study was financially supported by Scientific Grant
Agency (VEGA Projects 1/0225/08, 1/0018/09) and Research
and Development Agency (contract No. APVV-0055-07).
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Oxidative dehydrogenation (ODH) of ethane and propa-
ne offers an attractive alternative to the traditional processes
of ethene productions'.

Nitrous oxide, a waste by-product generated in many
industrial processes, has been shown to be an excellent oxi-
dant for performing some oxidation processes. It should be
mentioned that N,O is effective oxidation agent mainly with
iron modified zeolites for a lot of reactions such as ODH of
ethane’, ODH of propane®, oxidation of benzene to phenol,
partial oxidation of methane to formaldehyde. Utilization of
Fe-zeoilites using N,O as the oxidant results in ODH of
light alkanes decreases the reaction temperature at around
200-300 °C.

The aim of the contribution is contribute to the under-
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standing the active iron species in the ODH of ethane and
propane. The information about the activie sites in the ODH
of light hydrocarbons can also be usefull in other reactions
catalyzed by Fe-zeolites.

Structure analysis of Fe-zeolites was performed with DR
UV-Vis spectrocopy (GBS Cintra 303), FTIR (Nicolet), EPR
(Bruker-Biospin), Mdsbauer, voltammetry of microparticles
and XRF (Elva X). ODH was carried out in a quartz through-
flow micro-reactor at reaction temperature 350 °C and atmos-
pheric pressure. The reaction mixture consisted of 8.0 vol.%
C,Hg or 5 vol. % C;Hg, 10 vol.% N,O and a rest of He (W/
F 0.12 geus ml’l). Concentration of reactants and products
were provided by an on-line connected gas chromatograph
Shimadzu GC 17A.

Fe-MFI and Fe-FER catalysts were prepared by Fe(III)
ion exchange and impregnation of FeCls in acetylacetone. The
catalysts were tested in ODH of ethane and propane at iso-
conversion conditins. Comparing the TOF values, the same
TOF values were obtained for Fe-FERs containing isolated Fe
ions and oligomeric Fe species.

The authors gratefully thank to the Grant Agency of Czech
Republic for financial support (Projects No. P106/10/0196
and 203/08/H032) and Ministry of Education, Youth and
Sports (No. MSM 0021627501).
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Bionafta je alternativni palivo pro vznétové motory.
Mezi jeji hlavni vyhody patii mnohem lepsi biologicka od-
bouratelnost a niz§i emise nebezpecnych latek ve vyfukovych
plynech v porovnani s pouzivanim klasické (fosilni) motorové
nafty. Mezi nevyhody patii zejména vyS$si vyrobni naklady
a nemoznost pln¢ nahradit spotiebu fosilni motorové nafty.

Bionafta se v naSich zemépisnych podminkach vyrabi
nejastéji  transesterifikaci fepkového oleje methanolem
(methanolyza) za alkalické katylyzy. Mozna je vSak nahrada
methanolu ethanolem, tedy ethanolyza fepkového oleje. Vy-
hodou pouziti ethanolu pfi transesterifikaci je, ze jeho ptivod
je v biomase, ze vysledny ethylester fepkového oleje ma mir-
n¢ vyssi vyhfevnost nez analogicky methylester a ze lze do-
sahnout vyssiho teoretického vytézku bionafty (pokud uvazu-
jeme fepkovy olej jako kliCovou slozku). Nevyhodou je slozi-
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t&j$i reakéni proces.

Evropska norma pro methylestery rostlinnych oleju (EN
14214:2003) udava vice nez 25 kvalitativnich parametrt, jez
musi byt u bionafty splnény. Ackoliv norma pro ethylestery
jesté neni zavedena, budou pro ni pravdépodobné platit ob-
dobna kritéria. Parametry Casto nejsou nezavislé a existuji
mezi nimi vztahy.

Tato prace se zabyva nékolika korelacemi, napf. zavis-
losti bodu vzplanuti ethylesteru fepkového oleje na obsahu
rezidualniho ethanolu, korelaci obsahu draselnych iontl
s glycerolem a karboniza¢nim zbytkem, korelaci obsahu jed-
notlivych rezidudlnich glyceriddi (mono-, di-, tri-) ¢i vlivem
teploty a né€kterych necistot na kinematickou viskozitu ethy-
lesteru fepkového oleje.

Tato prace vznikla jakou soucdst vyzkumného zaméru Minis-
terstva Skolstvi, mladeze a télovychovy MSM0021627502.
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The camptothecin family of anticancer medicines re-
veals a unique mechanism of action directed to the inhibition
of Topoisomerase 1. Watersoluble camptothecin analogue
applied today in cancer treatment, irinotecan (CPT-11;
Scheme 1), is a pro-drug, converted in vivo to its active me-
tabolite. The presence of transition metal ions, as well as
UVA exposure, could enhance the activity of several antican-
cer drugs, most probably via free radical mechanisms. CPT-
11 photoactivated by UVA irradiation may behave as photo-
senzitizer producing reactive oxygen species participating in
anticancer action.

Scheme 1. Structure of irinotecan (CPT-11)

Our investigation was focused on photochemical trans-
formation of CPT-11 in aqueous and nonaqueous media
(dimethylsulfoxide, acenonitrile, methanol) and on its photo-
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activation in the presence of equimolar amounts of Cu(ll), Fe
(IIT) or Co(II) ions. The deoxygenated as well as aerated solu-
tions of CPT-11 without/with transition metal ions were irra-
diated by UVA, and the photoinduced changes in systems
were monitored using EPR and UV/Vis spectroscopy. The
EPR spin trapping technique applying different types of spin
trapping agents were performed in order to identify radical
intermediates produced.

This study was financially supported by Scientific Grant
Agency of the Ministry of Education of the Slovak Republic
(Projects VEGA 1/0018/09) and Research and Development
Agency of the Slovak Republic (contracts No. APVV 0055-07
and SK-AT-0016-08).
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Bratislava, b Medzindrodné laserové centrum, Ilkovicova 3,
841 04 Bratislava
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Cielom prace je §tidium solvatacie iénov Sr*’, Ba®'
a Pd*" v zmesi voda-acetonitril hmotnostnou spektrometriou
sekundarnych i6nov — SIMS.

V tejto praci sa technika SIMS pouzila na analyzu zmra-
zenej kvapalnej vzorky, ¢o patri medzi malo preskiimané
oblasti. Na meranie boli pouzité roztoky Ba(ClO4), a SrCl,
s koncentraciou 10> mol dm™v zmesi voda-acetonitril s mo-
lovym zlomkom acetonitrilu x = 0,1. Praca nadvézuje na $tu-
dium interakcii jednomocnych katiénov s acetonitrilom',
aviak doraz sa kladie na dvojmocné kationy Sr*', Ba*" a Pd*'.
Vzhl'adom na vyznam a uplatnenie solvatacie pri skiimani
chemickej kinetiky, chemickej rovnovahy a bioaktivity mole-
kul, je prirodzené, Ze tento jav sa intenzivne skiima.

Na zaklade rozpustnosti a z nej vypocitanej prenosovej
Gibbsovej energie AG, tychto latok v zmesnom rozpuitadle
voda-acetonitril mézno povedat, Ze i6n Sr** je pri skiimanej
koncentracii acetonitrilu (x = 0,1) stabilizovany a ion Ba*" je
destabilizovany. Tuto skutocnost’ potvrdili aj namerané hmot-
nostné spektra, ked’ze v hmotnostnom spektre SrCl, boli iden-
tifikované piky Sr(CH;CN)," a Sr(CH;CN);". V hmotnostnom
spektre Ba(ClO,), neboli piky, ktoré by zodpovedali solvata-
cii Ba®" s viacerymi molekulami acetonitrilu identifikované.
V oboch spektrich boli identifikované aj piky BaOH',
BaH,0", SrOH", SrOH+H,0", ktoré s pravdepodobne vy-
sledkom solvatacie Ba*" a Sr*" s molekulami vody.

Najlepsia solvatacia acetonitrilom z vybranych iénov sa
predpoklada pre i6n Pd*" s volnymi d-orbitalmi, podobne ako
u Ag’, kde sa stabilizacia v acetonitrile prejavila na AG? a aj
v SIMS spektrach'. Stadium Pd*" i6nu je vyznamné z hradi-
ska jeho vyuzitel'nosti pri syntézach vitaminov a hormonov,
ked’ze je vhodnym katalyzatorom.
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Traditionally, Cu(II) EPR spectra belong to the most
frequently measured EPR spectra in our laboratory. In the
case of solid samples with randomly oriented paramagnetic
centers (polycrystalline samples, powders, glasses, frozen
solutions) it is necessaary to provide computer simulations of
EPR spectra to obtain the relevant values of the spin hamilto-
nian parameters. The situation is more complicated when
various paramagnetic centers are present in the same sample.
Then a computer decomposition of the EPR spectra into indi-
vidual subspectra is needed. When the solid samples are dis-
solved in non-viscous solutions, the paramagnetic centres are
tumbling so rapidly that the anisotropic interactions are aver-
aged. Then the EPR spectra can be characterised with iso-
tropic values of spin hamiltonian parameters. However, when
the tumbling is not sufficiently fast to completely average the
anisotropic interactions, this incomplete averaging results into
polynomial dependence of the EPR spectra linewidths.

This contribution presents an analysis of experimental
Cu(IT) EPR spectra of copper complexes with biologically
active ligands by computer simulations. The folloving cases
are discussed: (/) powder samples, with EPR spectra meas-
ured at room temperature and at 98 K, (i7) copper complexes
dissolved in various non-viscous solutions, and their EPR
spectra were collected at room temperature, and finaly (ii7)
identical experimental situation with (i7), however, EPR spec-
tra were measured in frozen solutions at 98 K. The illustrative
Cu(IT) EPR spectra of copper complexes were measured on
Bruker EMX spectrometer. Original Bruker programs
WinEPR! and SimFonia® were used for post-processing ma-
nipulations and simulations of EPR spectra.

In conclusion, using computer simulations, the hyperfine
interactions of ®%Cu isotopes (I = 3/2) and superhyperfine
interactions of "N isotopes (I = 1) were studied. Obtained and
simulated spectra are compared and discussed.

This work was supported by Science and Technology Assis-
tance Agency under the contact No. APVV-0055-07 and by
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Slovak Grant Agency for Science (VEGA 1/0018/09 and
VEGA 1/0575/08).
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Nasim ciel'om bolo sledovat’ solvata¢ni dynamiku vody
v systéme kumarin/ B-cyklodextrin/ reverznd micela. Tieto
systémy sme sledovali statickou a ¢asovo rozliSenou fluores-
cenénou spektroskopiou. Ako fluorescenénti sondu sme pou-
zili kumarin s oznadenim C522, ktorého sumarny vzorec je
C14H;pNOyF;.  Zaujimavou vlastnostou B-cyklodextrinu je
hydrofilny povrch a hydrofobna kavita. V reverznych mice-
lach bol povrchovo aktivnou AOT  (1,4-bis(2-
etylhexyl) sulfosukcinat sodny, polarnou fazou bola voda,
nepolarnou fazou bol n-heptan. Mnozstvom pridavanej vody
moZeme regulovat’ velkost’ micely'.

Ako prvy systém bol merany kumarin v n-heptane.
Emisné maximum sa nachadzalo pri 440 nm. Nasledne bol
merany aj supermolekulovy komplex (kumarin/ f-cyklo-
dextrin/ reverzna micela). Emisné maxima sa nachadzali pri
440 nm, ¢o predstavuje kumarin, ktory bol solvatovany n-
heptdnom a pri 520 nm, ¢o zodpoveda vinovej dizke emisné-
ho maxima systému kumarin/ B-cyklodextrin. Micela s ma-
lym objemom vodnej fazy vykazuje vysSSiu fluorescenénu
intenzitu pri 520 nm ako vel'ké micely. Tento intenzitny roz-
diel méze byt spdsobeny, ze malé micely vytvoria komplex
iba s jednym kumarinom, preto nenastdva samozhasanie.
Dalej bol namerany aj systém kumarin/ reverznd micela.
Namerané spektra boli takmer totozné. Preto je pravdepodob-
né, ze kumarin sa nevytvoril supermolekulovy komplex s [3-
cyklodextrinom, ale sa umiestnil na rozhrani polarnej a nepo-
larnej fazy v micele. Tento predpoklad potvrdzuju a ¢asovo
rozliSené fluorescenéné merania. Na rozhrani sa nachadza
voda z nizkou permitivitou, preto sa ¢as solvatacnej relaxacie
vyrazne predlzuje. Kym vo volnej vode je Cas relaxacie nizsi
ako 1 ps' v nafom systéme boli namerané Casy radovo
v 10 ps.

Tato publikacia bola vytvorend realizdaciou projektu ,, meta-
QUTE: Centrum excelentnosti kvantovych technologii®, na
zaklade podpory operacného programu Vyskum a vyvoj finan-
covaného z Eurdpskeho fondu regiondalneho rozvo-
ja a tiez grantu APVV-0491-07.
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V dfivgjsich pracich byla studovana koalescence
(splyvani) kulovych castic viskozni kapaliny ve viskoznim
prostiedi', v posledni praci® pak rist koaleskujicich &astic
elipsoidniho tvaru. Zde rozvadime dil¢i problém vlivu zplos-
télosti ¢astic a vlastnosti materiald na koalescenéni cas.

Uvazujeme systém rotacnich elipsoidi umisténych
v miizce. Jejich hlavni poloosa je a = cR, kde R je polomér
ekvivalentni koule. Rast kapek s Casem ¢ popisuje rovnice
d R/d t = R/3t., v niz ¢, oznaCuje koalescen¢ni ¢as. Za ten
povazujeme dobu poklesu stiedni vzdalenosti mezi povrchy
sousednich ¢astic <A> na kritickou hodnotu A.. Stfedni vzda-
lenost anisometrické kapky od nejbliz§iho souseda je mensi
nez pro kulové kapky. Jeji ¢asovy pribéh je v modelu uréen
jednak van der Waalsovymi silami, jednak relaxaci ¢astic do
kulového tvaru charakterizovanou relaxaénim asem 1 (cit.>™).
Rychlost zmény Ize popsat® rovnici

d(h)

dt = _Vt\(A”]d”]m’R’h)+VR(RsCOat’ T(’]d’nmsR’¢)sG))
v niz nezaporné vy je rychlost priblizovani stfedl ¢astic a ne-
zaporné vy rychlost vzdalovani povrcht relaxaci tvaru, ¢ je
objemovy zlomek ¢astic, 4 Hamakerova konstanta, 1ng a My
viskozity kapek a matrice, c mezifazové napéti, ¢, pocatecni c.

Pribeh piiblizovani Castic se méni s vétSinou charakte-
ristik materiald uniformné; vymyka se zavislost na relaxa¢nim
Case (tim i na mezifdzovém napéti), na objemovém zlomku
a protazenosti kapek. Konkurence mezi prispévkem relaxace
tvaru a pfitahovani se kapek van der Waalsovymi silami vede
pro kratsi relaxacni ¢asy k nemonotonni zavislosti vzdalenosti
kapek na Case. Pfevazi-li na poc¢atku byt’ mirné relaxacni ¢len,
proces relaxace rychle ptevazi a priblizovani se vyrazné pro-
dlouzi. U realnych systémut castice zrelaxuji do kulového
tvaru dfive, nez se staci vliv jejich deformace projevit na koa-
lescenénim procesu. Koalescencni ¢as roste pomérné vyrazné
s klesajicim relaxa¢nim ¢asem, nepiesdhne vsak cas pro kulo-
vé Castice o stejném objemu a koncentraci, které vSak maji
vEtsi pocateéni vzdalenost.

Tato prdce vznikla za podpory grantu GA AV CR
144200500903.
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Chemické zmény spojené s generaci plazmatu pulznim
laserovym svazkem fokusovanym do rtiznych molekularnich
soustav' jsou nyni studovany predevsim jako efektivni zptsob
laboratorni simulace procesi o vysoké hustoté energie
(blesky, vysokorychlostni dopady vesmirnych téles) pfirozené
probihajicich v prostfedi riznych planet, at’ jiz v historickém
nebo soucasném.

Vyskyt molekularnich ledd na povrchu riuznych téles
(vétsinou meésici vzdalengjSich planet) slunecni soustavy
a jejich zastoupeni v prachovych &asticich putujicich me-
zihvézdnym prostorem je ¢ini, krom¢é¢ homogennich plynt
a aerosoll, pfedmétem astrobiologicky motivovaného lasero-
vého plazmochemického zkouméni®.

V kryogenni kyveté temperované vhodnym chladicim
médiem (napt. kapalnym dusikem, ochlazenym ethanolem,
atp.) jsme vytvofili ledy z kapalné vody, methanolu, formami-
du, 1-methoxy-2-propanolu, 2-amino-1-butanolu a fady dal-
Sich modelovych a zdjmovych slou¢enin. Plazma je na po-
vrchu ledu vytvareno fokusovanym svazkem vykonového
laserového systému SOFIA (vinova délka: 1,3 pum; energie
a doba trvani laserového impulzu: 25 J ve 2 ns; podrobnosti
viz cit.*) na intenzitach dosahujicich Girovng az 10" W cm™.

Optickd emisni spektroskopie (OES) nam poskytuje
informace o slozeni a parametrech laserového plazmatu. Che-
micka analyza produkti odéerpanych z kyvety je provadéna
pomoci plynové (GC) a kapalinové (HPLC) chromatografie.
Popsané experimentalni uspofadani a zminéné metody nam
umozni zjistit, které produkty vznikaji z plazmového vytrysku
a které nasledkem interakce laserového impulzu ptimo v ledu,
predevsim plsobenim razoveé viny.

Prace byla financné podpofgna granty MSMT CR (LC5]p,
LC528 a MEI10046), GACR (P208/10/2302) a AV CR
(TAAX00100903).
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In order to account for static correlation, the explicitly
correlated coupled cluster theory based on the R12 Ansatz is
formulated with respect to a multideterminantal reference
using the Brillouin-Wigner approach. Though the latter avoids
appearance of the intruder states, one pays for this desired
feature by the loss of size extensivity. However, to some ex-
tent this can be remedied by an a posteriori correction. Since
the BWCC method offers simplest form of amplitude equa-
tions among Hilbert space MRCC ones, we have chosen it as
the first step when developing MRCC-R12 approaches. It is
shown that introducing of the basis set incompleteness correc-
tion via an explicit inclusion of the correlation factor into the
wave function, separately for each reference, is easily realiz-
able. Test calculations for the H4 model using an R12 opti-
mized 9s6p4d3f basis and its subsets with increasing highest
angular momentum show the potential of the MR-CC-R12
approach. R12 results with mere s functions are very close to
values obtained by using a conventional approach and the full
9s6p4d3f basis set.

This work has been supported by the Grant Agency of the
Ministry of Education of the Slovak Republic and Slovak
Academy of Sciences (VEGA project No. 2/0079/09) and by
the Slovak Research and Development Agency (APVV-20-
018405), as well as by the Grant Agency of the Czech Repub-
lic (GACR Project No. 203/07/0070). Also, this work has
benefitted from the Centers of Excellence program of the
Slovak Academy of Sciences (COMCHEM, Contract no.
11/1/2007).
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PROCESU POMOCI SOFTWARE ANSYS-FLUENT

ERVIN KOZUBEK ™, MILADA KOZUBKOVA®,
MARIAN BOJKO” a STANISLAV BARTUSEK®
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ervin.kozubek@vsb.cz

Modelovani riiznych technologickych procest, pii kte-
rych dochazi k pfenosu hmoty a energie véetné soucasné pro-
bihajicich chemickych reakei je mozno fesit numericky meto-
dou kone¢nych objemti pomoci komercnich software, napf.
Ansys-Fluent'.

V piispévku je prezentovan problém hofeni methanu dle
chemické rovnice CH,; + 20, = CO, + 2H,0 ve dvou varian-
tach vstupu methanu do vzduchu (mezikruzim a stfedovym
prostorem) do valcového reaktoru o délce 1,8 a pruméru
0,45 m. V lamindrnim rezimu (dano rychlosti proudéni) je
proces hofeni popsan Navier-Stokesovymi rovnicemi pomoci
finite rate modelu a rychlost chemické reakce je fizena Arrhe-
niovym vztahem (aktivacni energii a predexponencialnim
faktorem)®. Pii turbulentnim proudéni je pouzit standardni
nebo RNG k — & model turbulence a rychlost reakce zavisi na
turbulentnich veli¢inach, tj. rychlosti disipace turbulentni
kinetické energii (eddy-dissipation model). VySe popsané
postupy jsou zakladem vypoctl pii zméné parametrii proudéni
a chemickeé reakce.

Vysledky je mozno znazornit barevnymi konturami
koncentrace reaktantii a produktt, hustoty, rychlosti reakce,
rychlosti proudéni reagujicich plynt, teploty atd. (obr. 1).

Obr. 1. RozloZeni teplot v plamenu methanu (300-1600 K)

Zavérem lze konstatovat, Ze uvedenou metodou lze mo-

sy, jako je spalovani vysSich uhlovodikd, uhelného prachu
a modelovani sloZitych pyrolyznich procest véetné probihaji-
cich chemickych reakci a pohybu materialu.

Tato prdce vznikla za podpory grantu GA CR 105/08/1414.
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Dynamicky model §iteni polutantu NO byl aplikovan na
uzemi v oblasti sidla spolecnosti ArcelorMittal Ostrava a.s.
(100 km?), kde bylo dne 29. 4. 2008 provadéno letové méfeni
koncentraci NO, NO,, NOx a SO,. Zakladni parametry mode-
lu: tiida stability: indiferentni teplotni zvrstveni, rychlost vét-
ruug: S5ms ', teplota fo: 15 °C, atmosféricky tlak po: 101 325
Pa. Dynamicky model neuvazoval interakci NO s okolim.

Pro vytvofeni geometrie terénu se pouzilo propojeni
prostiedkt GIS s programem GAMBIT. Vypocet Sifeni polu-
tantu byl proveden v programu FLUENT 6.3. (cit."?). Testo-
vanim se osvédcila vypocetni sit’ tvofend bunikami Sestisténu.
Z hlediska udrzeni stratifikace rychlosti, mémé hmotnosti
a statické teploty a absolutniho tlaku se nejlépe osvédcil sta-
tisticky turbulentni model RNG k-&.

Vizualizace vysledki vypocti byla provedena progra-
mem FLUENT (obr. 1).
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Obr. 1. Hmotnostni zlomek NO ve vySce 100 m nad terénem

Popisovanou metodikou 1ze dynamicky modelovat hava-
rijni uniky Skodlivych latek v oblasti chemického a metalur-
gického pramyslu.
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1. Kozubkova M.: Numerické modelovini
FLUENT I. VSB — TU Ostrava, Ostrava 2008.
2. Fluent 6.3 - User’s guide, Fluent Inc. VSB-TU, Ostrava
2006. <URL: http://spc.vsb.cz/portal/cz/documentation/
manual/>.

proudent,

490

Sekce 4 — postery

4P-17

VLIV DEMETHANOLIZACE NA SLOZENI REAKCNI
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Bionafta jako alternativni palivo pro vznétové motory se
nejcastéji vyrabi katalytickou methanolyzou rostlinnych olejt,
ptipadné zivocisnych tukt. Jelikoz se jedna o reakci rovno-
vaznou, pouziva se k posunu rovnovahy a zvyseni reakéni
rychlosti pfebytku reakéniho Cinidla, methanolu. Aby reakci
ziskany produkt byl uznan jako palivo, musi spliiovat poza-
davky stanovené normou EN 14214:2003, v které je mimo
jiné zakotveno maximalni mnoZzstvi obsazeného methanolu na
nizké trovni 0,2 hm.%. Tento pozadavek miize byt splnén
pouze za piedpokladu odstranéni pfitomného ptebytku, napfi-
klad destilaci. Protoze je reakce vratnd, je nutné k udrzeni
dosazené konverze deaktivovat ptitomny katalyzator v reak¢-
ni smé&si, v naSem piipadé jim je KOH. Nami pouzivana pa-
tentovana technologie' neutralizuje KOH plynnym CO, na
KHCO; a K,CO;. Avsak i K,COs je v literatufe také popiso-
vén jako mozny katalyzator transesterifikaénich reakci® a budi
tim skepsi vici této technologii v o¢ich odbornikt.

Byla proto provedena studie zabyvajici se uc¢inkem jed-
nak ptivodniho katalyzatoru, tedy KOH a potencialniho kata-
lyzatoru K,CO; na demethanolizaci v pouzivané technologii.
Byly sledovany casové prubéhy zmén koncentraci reakénich
produkti a meziproduktd a mnozstvi pfitomného katalyzato-
ru. Mnozstvi methanolu bylo charakterizovano parametrem
bodu vzplanuti, ktery je s obsahem methanolu zaménny.

Vysledkem je fakt, ze i K,CO; je schopny katalyzovat
transesterifikacni reakci. Jeho koncentrace vSak narlista az
s dobou demethanolizace. V okamziku, kdy se jeho katalytic-
ké vlastnosti projevi, spliiuje jiz produkt parametr bodu vzpla-
nuti normou pozadovanou hodnotu.

Autori dékuji za financni podporu ministerstva Skolstvi, mla-
deze a télovychovy v ramci vyzkumného projektu MSM
0021627502.
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Klastry molekul vody hraji velmi dilezitou roli v mnoha
oblastech védy a v soucasnosti patii k velmi intenzivné zkou-
manym systémum. Ukézalo se, ze jednoduché empirické po-
tencialy, bézné pouzivané v mnoha teoretickych vypoctech
a Casticovych simulacich, mohou selhat a pouze modelovani
mezimolekulovych interakci zaloZzené na kvantové-
chemickych vypoctech elektronové struktury systému miize
ptinést realisticka data. Kvantoveé-chemické metody jsou diky
své enormni ¢asové narocnosti obvykle vyuzivany pouze pro
vypocet energie jedné konkrétni konfigurace, pro strukturni
optimalizace nebo pro vibracni analyzu systému (nejcastéji
v harmonické aproximaci). Doposud nebyly pouzity
v termodynamickych simulacich, které vyzaduji velké mnoz-
stvi opakovanych vypoétl energie v ruznych konfiguracich
(tadove statisice az miliony).

Nase prace je zaméfena na simulace klastri vody meto-
dou Monte Carlo s upravenymi empirickymi modely interak-
ci, které jsou kombinovany s kvantové-chemickymi vypocty
zalozenymi na metod¢ funkcionalu hustoty prostfednictvim
algoritmu Boltzmann-reweighting', s cilem ziskat pro tyto
klastry termodynamické data v kvantové-chemické presnosti.
Za timto Gcelem jsme vyvinuli novou metodu kombinujici
algoritmy Boltzmnann-reweighting a multiple histogram®
s metodou Monte Carlo ve varianté parallel-tempering’, ktera
umoziiyje snizit celkovy pocet kvantové-chemickych vypocti
nutnych pro dosazeni konvergence na piijatelné mnozstvi.
Pouziti této metody ilustrujeme na specialnich piikladech
Ctyf- a Sestimolekulového klastru vody, struéné analyzujeme
i nutnost pouziti empirickych korekci pro zahrnuti van der
Waalsovych interakci*”.

Tato prace vznikla za podpory grantu GA AV CR IAA-
401870702. Vyuzity byly prostredky Superpocitacového cent-
ra VSB-TU Ostrava, Ustavu fyzikalni chemie J. Heyrovského
AV CR a Centra numericky narocnych vypocti; OU.
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Kumariny sa bezne vyuzivaju ako fluorescencné farbiva,
ktoré st potrebné pre rozne typy anorganickych, ¢i organic-
kych s§tadii fotoluminiscenénych vplyvov sustavy. Podstatou
merania emisnych spektier, ktoré boli namerané ¢asovo rozli-
Senou fluorescenciou, je snaha o objasnenie dynamiky solva-
tacie v systéme kumariny (C522 o ¢ = 1-10° mol dm™, C153
0 ¢ = 1-10°mol dm™) — kovové iény alkalickych zemin
(LiCl, NaCl) — rozpustadlo (H,0).

Okolo hydratovanych iénov dochadza k vzniku hydra-
ta¢ného obalu. Teda ide o elektrostatické pdsobenie dipolov,
ktoré su priestorovo usporiadané vo vodnom roztoku. Hydra-
tatné obaly stabilizuju hydratované iény a nedochadza
k spdtnému zluCovaniu. Tento jav ma pozitivny vplyv na
zhaSanie, ¢o sposobuje vyrazny pokles kvantového vytazku
a teda ma celkovy negativny dopad na fluorescenciu skuma-
nej sustavy. O tomto fakte nas presved¢ili namerané hodnoty
excitaénych a emisnych spektier z merania jednotlivych typov
v uvedenych systemoch pri zadefinovanej koncentracnej skale
(od 1 mol dm™ az po 1-10”°mol dm™). Hodnota maximalnej
intenzity kumarinu C153 (1-10°mol dm™) pri excita¢nom
spektre je Imax 243228,06 cps, ktora po pridani roztoku NaCl
(1-10"" mol dm™) a naslednom zmie$ani v pomere 1:1 sa ma-
ximalna merand intenzita emisné¢ho spektra viditelne znizila
na hodnotu Imax 206473,08 cps. Kontinudlne klesanie maxi-
malnej intenzity sme namerali aj pri roztoku NaCl (1-107°
mol dm™), kden je Imax 151949,9¢ps. Totozné spravanie sme
zaznamenali aj pri nameranom emisnom spektre, ktorého hod-
nota maximalnej intenzity kumarinu C153 (1.107° mol dm™) je
Imax 633089,94 cps. Postupovali sme rovnaky sposobom aj
pri pridani roztoku NaCl (1-10™" mol dm™), kde som nameral
Imax 576135,06 cps a sledoval kontinualne klesanie
pri znizovani koncentracie roztokov soli. Pre roztok NaCl
(1-107° mol dm™), je v emisnom spektre Imax 4735594 cps.
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Derivatives of 3,6-diphenyl-2,5-dihydro-pyrrolo[3,4-c]
pyrrole-1,4-dione exhibit outstanding chemical, heat, light,
and weather fastness. Their physical properties are excep-
tional in view of the low molecular weight relative to pigment
standards. Due to the interesting properties, there is wide
range of possible applications covering pigments, charge gen-
erating materials for laser printers and information storage
systems, solid-state dye lasers or gas detectors'?. During oxi-
dation of new synthesized diketo-pyrrolo-pyrrole (DPP) de-
rivatives the corresponding ion radicals were formed in the
region of the first oxidation peak™. The unpaired spin density
is delocalized along the phenyl-pyrrole-pyrrole-phenyl axis.
Because of delocalized spin, EPR spectra exhibit singlet pat-
tern without a hyperfine structure. First oxidation potential
significantly dependents on the substitution of the phenyl
ring, but only partially on the substitution of hydrogen atoms
in —-NH-, groups. However, the substitution of these hydro-
gens can significantly influence the solubility of these com-
pounds in non-polar organic solvents what has strong impact
to the applications of these new materials in optoelectronics
(deposition of thin films from solutions). The substitution of
hydrogen atoms in —NH- groups with bulky substituent
probably leads also to the improvement of the ion radical
stability. In this case protonation and deprotonation reactions
as well as dimerization processes are suppressed.

This work was supported by of SGA VEGA by the Slovak Sci-
entific Grant Agency (Project No. 1/0018/09).
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Negative prognoses for availability of fossil fuels and
global warming problems place increasing emphasis upon
developing and using biofuels. Hydrodeoxygenation (HDO) is
a possible way to produce diesel-like fuels from vegetable
oils. It offers an alternative to the transesterification produc-
ing FAME type biodiesel. Dual NiMo, CoMo or NiW sup-
ported on y-alumina, primarily used as hydrodesulfurization
catalysts, are typical catalysts proposed to be employed in
hydrodeoxygenation'. Still, there is no final agreement on the
description of the active species in these catalysts. Therefore,
further attention is needed upon characterization of these cata-
lysts.

The aim of this work was to contribute to the under-
standing of the description of the active Ni and Mo species in
the NiMo-alumina catalysts. The attention was focused on the
characterization of these catalysts and on the correlation be-
tween structural analysis of Ni and Mo species and activity of
NiMo-alumina catalysts in the hydrodeoxygenation of rape-
seed oil.

The structural analysis of the catalysts was performed
by: X-Ray Diffraction to identify crystallinity of the catalysts
phases, X-Ray Fluorescence Spectrometry to determine active
phase concentration, Scanning Electron Microscopy with
EDX attachment to detect active phase surface dispersion, N,-
physisorption experiments to measure the specific surface
area of the catalysts, UV-Vis Diffuse Reflectance Spectros-
copy and H, Temperature Programmed Reduction to ascertain
the changes in Ni and Mo distribution.

HDO reaction was performed under 3.5 MPa of H, pres-
sure, in the 240-280 °C temperature range and 1-6 h™'
WHSV range. Desired products of the reaction were C;; and
C,s alkanes and oxygenated hydrocarbons were observed as
intermediates. All reaction products were analyzed by Shima-
dzu GC-2010 gas chromatograph equipped with AOC-20i on-
column auto injector.

The authors gratefully thank to the Ministry of Industry and
Trade of the Czech Republic (project FT-TA3/074) and Minis-
try of Education, Youth and Sports (No. MSM 0021627501).
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Oxid titanicity TiO, je polovodicovy fotokatalyzator, na
ktorého povrchu pésobenim UV svetla, s vinovou dizou me-
nej ako 387,5 nm, vznikaji z naadsorbovanej vody a kyslika
vel'mi reaktivne Castice, -OH radikaly a superkyslik ‘O,
Tieto radikaly nasledne zabezpecuji rozkladanie organickych
molekul na povrchu. V naSej praci sme sledovali degradaciu
cholesterolu. Tento rozpadovy mechanizmus sme sledovali
hmotnostnym spektrometrom sekundarnych iénov — SIMS.
Tato technika je vhodna prave na analyzu zlozenia povrchov
tuhyh materidlov.

V praci sme pouzivali vzorky cholesterolu nanesené na
sklenom substrate, na sklenom substrate s tenkym filmom
nanokrystalického TiO, bez ozZiarenia, s oziarenim 1 hodinu
a 8 hodin. Rozdiely v spektrach cholesterolu nanesenom na
tenkom filme TiO, pred a po oziareni UV svetlom boli pozo-
rované hlavne na intenzite signalu celej molekuly
a v zmenach fragmentaéného radu molekuly. Kym pri neozia-
renom povrchu bolo mnozstvo nedegradovaného cholesterolu
vécsie, po 8 hod. oziareni sa zmensilo na polovicu. To je moz-
né vysvetlit’ reakciami s reaktivnymi Casticami, ktoré rozkla-
daju najmi alifaticky retazec cholesterolu. Tento rozklad
sme sledovali v zmenadch fragmentaéného radu, kde sme
videli zvysenu intenzitu niektorych i6nov ako [M-CsH o],
[M-C;H,;4]" a hlavne [M-C;H,4,OH]", ktory bol vyrazny aj po
8 h oziareni. Pri dostato¢ne dlhom ozarovani by sa celda mole-
kula mala rozlozit' na najjednoduchsie latky, ako s zékladné
uhlovodiky, CO, a H,0.

Tato publikacia bola vytvorend realizaciou projektu ,, meta-
QUTE: Centrum excelentnosti kvantovych technologii®, na
zaklade podpory operacného programu Vyskum a vyvoj finan-
covaného z Eurdpskeho fondu regiondlneho rozvoja a tiez
grantu APVV-0491-07.
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Fe(Ill) modified aluminosilicates belong to arsenal of
chemical materials of the last two decades. Thus, the analysis
of Fe species in Fe modified aluminosilicates is a significant
problem that solution can bring a light to a lot of catalytic
reactions.

This work contributed to the analysis of the synthesis
specimens. Structure and crystallinity of zeolites were verified
by X-ray diffraction and scanning electron microscopy. The
Fe-zeolites catalysts were analysed by XRF to get total Fe and
by DR UV-Vis spectroscopy, voltammetry of microparticles,
"Fe Mbssbauer spectroscopy, EPR and FTIR to describe
main Fe species. Aim was to specify the number of species
present in the catalysts. In order to determine the various ac-
tivities of the individual Fe species, the catalysts were tested
in the oxidative dehydrogenation (ODH) of ethane to ethene
by nitrous oxide as an oxidant agent at 350 °C.

Fe-FER and Fe-MFI zeolite were prepared by four im-
pregnation methods (by conventional Fe ion exchange using
(i) ferric nitrate or (i7) ferrous sulphate, impregnation of (ii7)
ferric acetylacetonate in ethanol or (iv) anhydrous ferric chlo-
ride in acetyl acetone) followed by calcination in the tempera-
ture range 500-800 °C. The ODH reaction was carried out in
the mixture consisted of 8.0 vol. % C,Hg, 10 vol. % N,O and
a rest of He was kept at a total flow of 100 ml min™" (W/F
0.12 geys ml'l). Concentrations of CO,, CO, O,, and hydro-
carbons were provided by an on-line connected gas chromato-
graph Shimadzu GC 17A.

The prepared catalysts achieved a different distribution
of iron species: (i) isolated monomeric units with octahedral
or tetrahedral coordination, (i7) oligonulear complexes or
oxidic nanoclusters and (i) Fe(Ill) oxides. Monomeric or
dimeric Fe ions had only UV absorption bands and some of
them evolved voltammetrically identifiable [Fe(OH),]*™ ions
in contact with acetic acid-sodium acetate buffer. Fe oxidic
nanoclusters characterised by UV band at about 28 000 cm™
are not detected by voltammetry. The presence of ferrihydrite
was found in non-calcined iron-modified zeolites, while
amorphous, nanocrystalline and crystalline Fe (III) oxides
were distinguished in calcined catalysts.

The species with best selectivity were monomeric to
low-condensed oligomeric Fe(II) ions. Ferric oxides were
indifferent in the catalytic reaction and did not descrease reac-
tion selectivity.

The authors gratefully thank to the Grant Agency of Czech
Republic for financial support (Projects No. P106/10/0196
and No. 203-08/H032) and Ministry of Education Youth and
Sports (No. MSM0021627501).
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Vlastnosti a interakce vzacnych plynd jsou oproti
klastriim ostatnich prvki odlisné, jsou jednodussi. Interakce
mezi atomy téchto prvkii pomérmé snadno popsat s vysokou
presnosti. Této jednoduchosti vyuzivame pii teoretickém
studiu téchto klastra.

Klastry miZzeme zkoumat teoreticky i experimentalné.
Teroreticky vyzkum se provadi obvykle pomoci pocitaéovych
simulaci. Existuji dvé zakladni simulaéni metody vyuzivané
pti studiu klastri, metoda molekularni dynamiky a metoda
Monte Carlo. V této praci byly veskeré vysledky ziskany
metodou "parallel-tempering" Monte Carlo'. Zékladni charak-
teristikou ziskavanou z experimentl zalozenych na srazkové
ionizaci elektrony je pak tzv. "ion appearance energy", tj.
minimalni energie dopadajicich elektrond nutna k ionizaci
neutralniho klastru, kterd je vzdy vétsi nebo rovna adiabatic-
kému ioniza¢nimu potencialu, a pfedpokladame, ze bude pfi
ionizaci urychlenymi elektrony i véts$i nebo rovna vertikalni-
mu ionizaénimu potencidlu. Experimenty provedené Olofem
Echtem a spol.? pro klastry helia a argonu ale naznaduji, 7e za
jistych okolnosti miiz byt "ion appearance energy" mensi nez
vertikalni ioniza¢ni limita. Pro velikosti klastrd mensi nez 10
atomd byly experimentalni hodnoty mensi nez teoretické
hodnoty vertikalniho ioniza¢niho potencialu jak pro helium,
tak i pro argon. V soucasnosti je mozné feSeni tohoto jevu
otevienym problémem.

V této praci proveéfujeme hypotézu, ze se jedna o projev
termalnich excitaci v ,.experimentalnich® klastrech. Nasim
cilem je nalezeni teplotnich zavislosti vertikalnich ioniza¢nich
potenciali prostfednictvim simulaci metodou "parallel-
tempering" Monte Carlo. Toto provadime pro velikosti od
4 do 19 atomu v klastru pfi pouziti ¢tyf inteakénich modeld,
kdy k nejjednodussimu modelu "diatomics-in-molecule" po-
stupné pridavame spin-orbitalni interakci, trojcasticové in-
terakce indukovanych dipdlu a trojéasticové disperzni interak-
ce.

Tato prdce vznikla za podpory Grantové agentury AV CR,
grant 1A4401870702. Vyuzity byly prostiedky Centra nume-
ricky ndrocénych vypocti OU a Superpocitacového centra
VSB-TU Ostrava.
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Oligo a polytiofény su lacnejSou alternativou polovodi-
¢ov, velky zaujem o nich prameni z ich potencialneho vyuzi-
tia v zariadeniach ako su svetlo emitujuce diddy, fotovoltaic-
ké zariadenia', solarne Clanky a iné elektronické zariadenia,
kde je dolezita vysoka vodivost’, prenos naboja a enviromen-
talna stabilita®. Skimany blokovy kopolymér je velmi dobre
rozpustny v beznych organickych rozpustadlach, v tuhom
stave vytvara doposial’ neobjasnené Struktirne organizované
klastre, v zavislosti od procesu deponovania vzorky.

Praca sa zaobera charakterizaciou oligomérnych retaz-
cov tiofénov v kvapalnej a tuhej faze predovsetkym pomocou
ultra-rychlej ¢asovo-rozliSenej laserovej spektroskopie, static-
kej fluorescencie a atdbmovej silovej mikroskopie.

Pozornost’ sa upiera na pripravu tuhych filmov metdda-
mi deponovania na SiO, a nasledného odparenia rozpustadla,
metddou spin-coating, ¢o sleduje sicasny trend vyuzitia tych-
to organickych polovodi¢ov vo forme tenkych filmov, dokon-
ca monovrstiev, hlavne pre ich elektroluminiscenéné a fotolu-
miniscenéné vlastnosti. Casovo-rozli§ené spektra boli merané
v rozsahu 490-600 nm,v rozsahu 20 ps, pricom relaxa¢né
Casy 7 oligotiofénu sa pohybovali v rozmedzi 5-10 ps. Analy-
zou ultrarychlych procesov prebiehajicich vramci a medzi
retazcami molekuly oligotiofénu a naslednou charakteriza-
ciou morfoldgie tuhého filmu je mozné optimalizovat’ proces
pripravy, rozlisit’ prechody elektron-dierového paru, objasnit’
zhasajice efekty fotoluminiscencie resp. potvrdit’ schopnost’
tychto latok samousparadiivat’ sa v tuhom stave.

Tato publikacia bola vytvorena realizaciou projektu "meta-
QUTE: Centrum excelentnosti kvantovych technologii", na
zaklade podpory operacného programu Vyskum a vyvoj finan-
covaného z Eurdpskeho fondu regiondlneho rozvoja a tiez
grantu APVV-0491-07.
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Hyaluronan (HA) je vysoce hydratovany polyanion,
skladajici se z opakujicich se disacharidovych jednotek —
kyseliny D-glukuronové a N-acetyl-D-glukosaminu. HA tvofi
jednu z hlavnich slozek extracelularni matrix u obratlovcl
a kromé pojivovych, epitelialnich a nervovych tkéani je rovnéz
soucasti o¢niho sklivce, kiize a synovialni tekutiny. Transport
a biochemické vlastnosti tkani jsou vyrazné ovlivnény hydro-
dynamickymi vlastnostmi HA'.

Hydrodynamické chovani HA v nativni a modifikované
formé bylo studovano pomoci DOSY (Diffusion Ordred
SpectroscopY) NMR spektroskopie. Diftizni koeficienty byly
porovnavany jak ve vodném roztoku tak v pufrovaném pro-
stfedi o definovaném pH (pH 7,5) a iontové sile (I = 0,1 M).
V ptipadé nizkomolekularniho HA (10-70 kDa) bylo zjisténo,
ze s rostouci iontovou silou dochazi k vyrazné kontrakci mo-
lekularni domény HA. Podobny efekt byl zaznamenan i pfi
modifikaci COOH skupiny kyseliny D-glukuronové funkéni
skupinou, kterd se nepodili na tvorbé H vazeb. Opaény piipad
— molekularni expanze — nastal pfi acylaci HA v poloze 6 na
N-acetyl-D-glukosaminu. ZvétSeni hydrodynamického objemu
HA fetézct bylo vysvétleno piidavnou stabilizaci HA hydro-
fobnimi interakcemi, které se vytvarely mezi nepolarnimi
alkylovymi fetézci. Pfitomnost takovychto hydrofobnich in-
terakci mezi polysacharidovymi fetézci v nemodifikovaném
HA nebyla detegovana.
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Ciel'om nas$ej prace bolo zistit’, ¢i modifikacia cyklodex-
trinu vo forme Heptakis(6-O-¢-butyldimetylsilyl-2,3-di-O-
acetyl)-B-cyklodextrin alebo 6-deoxy-6-monothio-[3-
cyklodextrin ovplyvni tvorbu supramolekulovych komplexov
medzi kumarinom a cyklodextrinmi. Tento vplyv bol doku-
mentovany fluorescenénymi spektrami. Motivaciou je v bu-
ducnosti z danych cyklodextrinov vytvorit’ povrchové supra-
molekulové struktury.

Kumarin C153 je organickd latka so schopnost'ou fluo-
rescencie v dosledku konjugovanych nasobnych vizieb
a pevného skeletu molekuly’. Cyklodextriny sa sacharidy
zlozené zo 6 az 8§ gluk6zovych jednotiek kuzelovitého tvaru
s hydrofilnym povrchom molekuly a hydrofébnou kavitou. Tu
bol pouzity B-cyklodextrin, ktory obsahuje 7 glukézovych
jednotieck a jeho modifikdcie: Heptakis (6-O-t-butyl-
dimetylsilyl-2,3-di-O-acetyl)-B-cyklodextrin, nazyvany Sily-
lovany B-cyklodextrin a 6-deoxy-6-monothio-B-cyklodextrin,
nazyvany Tiolovany B-cyklodextrin®.

Fluorescencia kumarinu 153 bola merand vo vodnych
roztokoch troch cyklodextrinov, B-cyklodextrin vinova dizka
maxima fluorescencie 540 nm. Silylovany B-cyklodextrinu
vlnova dizka maximé fluorescencie je 520 nm.Tiolovany B-
cyklodextrin ma dve maxima 480 nm a 535 nm. Rozdiely
v maximach vlnovych diZok jasne dokumentuju solvataéné
podmienky pre kumarin C153 v zavislosti od modifikacie
cyklodextrinu.

Tato publikacia bola vytvorend realizaciou projektu ,, meta-
QUTE: Centrum excelentnosti kvantovych technologii®, na
zaklade podpory operacného programu Vyskum a vyvoj finan-
covaného z Eurdpskeho fondu regiondlneho rozvoja a tiez
grantu APVV-0491-07.
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We present ab initio calculations of electric and spectro-
scopic properties of the ground state and especially low-lying
excited states ("n-n’, Pn-n’, Po-1") of acetone using the
CASSCF and CASPT2 methods.

Geometry optimization was performed with the aug-cc-
pVTZ basis set. Molecule undergoes significant change in
geometry upon the excitation.

Vertical and adiabatic excitation energies were com-
puted using the series of augmented Dunning basis sets aug-
cc-pVXZ (X=D, T, Q).

To determine the electric properties, the Finite-Field
approach was used with the 3—11-points central differentia-
tion formulae with equidistant steps with external fields
0.001 a.u., 0.002 au., and 0.005 au. We also used
a polynomial fit through the obtained points.

First four derivatives of the energy with respect to all
three coordinates (i.e. the dipole moment, polarizability, and
the first two hyperpolarizabilities) and first two derivatives of
the expectation values (only for CASSCF method) of the
dipole moment were determined. The latter allowed us to
obtain some of the off-diagonal terms of the electric proper-
ties tensors. The results obtained with aug-cc-pVDZ and aug-
cc-pVTZ basis sets were very close to each other, i.e. the
energy was converged in terms of the basis set size. Accuracy
of the obtained values decreases significantly with the order
of the derivation.

In some states there is a considerable change of molecu-
lar properties upon excitation. For example, the dipole mo-
ment in the ground state, 1.16 a.u., diminishes to 0.71 a.u.
and 0.64, respectively, in the excited singlet (triplet) n-pi*
state. The mean dipole polarizability undergoes much smaller
change (ground state value is 41.7 a.u., the 'n-n" and *n-n’
polarizability is 43.5 and 43.3 a.u., respectively), but the ani-
sotropy lowers by a factor of two due to the n-pi* excitation
(ground state value is 24.2 a.u., 'n-n” 11.1 a.u., and the *n-r’
state value is 10.8 a.u.).

Alterations of electric properties result from the geome-
try change in the ground state and in the excited state (C,, and
C, symmetry, respectively) and from the change of the mo-
lecular electronic structure. Both effects are discussed and
analyzed.

This work was supported by the Slovak Research and Devel-
opment Agency, contract No. APVV-LPP-0155-09, and the
Slovak Grant Agency VEGA wunder the contract No.
1/0520/10.
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V predkladanej praci sa venujem priprave organickych
derivatov mineralu kaolinitu. Organické derivaty mineralov
st zaujimavé najmé pre vznik Struktury s novymi fyzikalnymi
a chemickymi vlastnostami oproti pdvodnému anorganické-
mu materialu'. Kaolinit napriek jeho Sirokému zastiipeniu
v prirode a zaujimavymi interkalaénymi vlastnostami je me-
nej Studovany ako prekurzor na baze mineralu pre nové mate-
rialy ,,mineral — organicka molekula® v porovnani s ostatnymi
ilovymi mineralmi napr. smektitom €o je ovplyvnené praktic-
ky nie celkom jednoduchou expandovatelnostou medzivrs-
tvia kaolinitu oproti ostatnym expandovatelnym vrstevnatym
silikatom”.

Kaolinity st pritomné v naSom kazdodennom zivote, od
keramickych materialov po medicinu, od papiera a naterovych
farieb po Casti katalyzatorov v autach.

PredloZena praca rieSi problematiku pripravy organic-
kych derivatov kaolinitu s fluorescenénymi farbivami kumari-
novej rady, ktoré doposial’ este neboli Studované. Cielenou
chemickou modifikaciou prirodnych nano — materialov méze-
me pripravit’ funkcionalizovany hybridny nano — material
s pozadovanymi vlastnostami pre konkrétne pouzitie®. Tieto
funkcionalizované systémy maju potencial byt ,.inteligentné*
materialy®. Novy typ anorganicko — organického nanokompo-
zitu, by mohol byt pouzity pri priprave antiseptickych systé-
mov (napr. naterové farby, textilné vlakna a pod.), nakol-
ko tieto systémy majui potencial produkovat’ singletovy kys-
lik, ktory ma antiseptické a dezinfek¢né ucinky.

Tato praca vznikla za podpory grantu UK/144/2009, VEGA
1/4457/07 a APVV-0491-07.
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Cielom prace bolo porovnanie teoretickych
a experimentalnych spektier vybranych plynov v blizkej
a dalekej IC oblasti. Ako vybrané plyny boli pouzité H,O,
NH;, CHy4, N,O, CO,. Predpokladom prace boli malé posuny
v polohe maxima pri porovnani teoretickych
a experimentalnych spektier. Dal§im predpokladom experi-
mentu bolo testovanie metdd vypocétu poskytujiicich modelo-
vé spektra podobné spektram experimentdlnym. Tieto sme
porovnali s publikovanymi tidajmi z literatury.

Stadium malo dva parcialne ciele a to zistenie optimal-
nej metody vypoctu a volba vhodnej bazy atbmovych orbita-
lov. Na vypocet bol pouzity program Gaussian 98 a na $ta-
dium baz boli pouzité¢ bazy 3-21G, 6-31G*, 6-311G**. Pre
kazdi molekulu sme zoptimalizovali geometriu na urovni
Hartreeho—Fockovej aproximacie (s kazdou bazou atdomovych
orbitdlov) a vypocitali modelové infracervené spektrum
v harmonickom pribliZeni.

Druhym cielom bolo experimentalne stanovenie spektra
vybranych plynov v THz oblasti. Voda bola merana vo forme
vodnych par. Namerané THz spektra vody boli porovnané
s vypocitanymi spektrami a spektrami publikovanymi
v literatre uvadzajicich spektra vybranych plynov'™. Zo
zistenych experimentalnych ako i vypocitanych spektier boli
zistené frekvencie absorpénych pasov, ktoré budu vyuzité pri
vyskume vybranych ilovitych minerdlov modifikovanych
molekulami obsahujicimi §tudované vézby.

Tato praca vzmikla za podpory  grantu APVV-0491-07
a VEGA 1/4457/07.
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