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PREFACE

Dear Participant,

it is our pleasure to welcome you to tHEl™ Conference on Solid State
Chemistry T SSC 2014to be heldinTr e n| i a n s .kS&6C 204 bngsct@
the conference series on Solid State Chemistry held biannually in the Czech and
Slovak republics. As Bratislava has already entertained this conference three times,
we hope that recent introduction of another place in Slovakia will bring new
emotions.

The name of the conference, fiSol i d St a
wide topic. Consequently, the contributions are arranged into six partly overlapping
sessions:

Chemical and physical aspects

Electric and magnetic aspects

Applications of horganic and organometallic materials
Spectroscopic, diffraction and structural aspects
Thermochemical, thermodynamic and kinetic aspects
Computation and theoretical aspects

= =4 -4 —a A -9

Our ambition for this conference is to provide the newest knowledge in different
areas of solid state chemistry. We encourage all young scientists to discuss with
more experienced colleagues, seeking new information on advanced techniques and
materials or innovative applications.

Significant increase in the number of conferences orgdniworldwide is
registered recently. Therefore we are very pleased that you decided to attend this
conference. Your selection obliged us to design pleasant and creative scene for
sharing your scientific ideas, establishing new professiorapeoationsor forming
new friendships. Our special thanks go to all authors without whose contributions
organising of this Conference would have been impossible.

As the conference program provides you a possibility for mental and intellectual
exercise, the Spa prales you also a possibility for exclusive care of your body. We
believe that this combination makes Tr el
conferences of the highest international range.

We truly appreciate the support obtained from IUPAC, from thermational
Visegrad Fund, and from all our sponsors

We believe that all of you wil!/ real ly
Mi rosl av Bol| e

and
Organizing Committee



PUBLICATION OF CONTRIBUTIONS

APA-GSC 2014 publication projecto

The authorsof Invited Lectures and Key-note lectureshave been asked to
submit the manuscripts ®ure & Applied Chemistry (PAC), the official journal
of the International Union of Pure & Applied Chemistry (IUPAGRAC publishes
collections of papers based upon auritative lectures presented at IUPAC
sponsored eventsnost usually those of plenary or main lecturer€onference
papers are typically short critical overviews of specialized topics, and authors have
considerable latitude in emphasizingeview content ordisclosing hitherto
unpublished findings, and may even incorporate an experimental section to
exemplify and underpin new findings.

PAC aspires to offer readers distinctive and timely insights into new science that
complement rather than compete withreplicate those published in the primary
research literature. The official Invitation of the Scientific Editor of PAC has
resulted from the IUPAC sponsorship of SCC 2014 conference. The manuscripts
should reach the Editorial Board of PAC Buly 31%, 2014. After the referee
procedure the papers will be published in the Special issue of PAC this year or early
next year.

ThePAC- SSC 2014 publication project has resulted from Blo¢hscientific and
research background of Invited and Kmgte speakers t&SC 2014 and the
feedback of SSICAC2008 publicati on pro
http://www.iupac.org/publications/pac/81/8/. We are sure that jointly we will
manage to compose the special issue of Pure & Applied Chemistry as the
representative profile of SSC 20 and highlighting the challenging fields of Solid
State & Materials Chemistry in the official journal of IUPAC.

Mi rosl av Bol| ¢
Chairman othe Organizing Committee of SSC 2014

Mi | an Dr 8bi k
Conference Editor (PAGSC 2014 publication project)

and

Hugh D. Burrows
IUPAC Scientific Editor, Conference and Special Topic Papers (PAC)



ACKNOWLEDGEMENTS

The Organizing Committee of thklth Conference on Solid State Chemistry
appreciates contributions of the following sponsors to the success of this meeting:

praqolab

www.pragolab.cz

www.rsmetal.eu

Fisher

LABORATORNA TECHNIKA
www.fisherww.sk

KVANT*

www.kvant.sk

MERCK MILLIPORE

www.merckmillipore.sk
/IIl"lII/

www.intertec.sk

ﬁg@ F& SLOVENSKO, spol.sr. o.

predaj a servis pristrojov pre

www.rofa.sk

U
KUPELE
TRENCIANSKE

www.kupeleteplice.sk

T

RONA

www.rona.sk

AMNA T

ANALYTICAL & MEASURING & TESTING

www.anamerz

A_\{\\ﬁi:

_riedenie pre Vade laboratdr

www.trigon-plus.sk

MERCI

laboratérium ako ma byt

www.mercislovakia.sk

HERMES

LabSystems

www.hermeslab.sk

www.bruker.com

Eranmag)

www.chemmeak

AMEDIS

www.amedis.sk

PD Vajnory
www.pdvajnory.sk






TABLE OF CONTENTS
PREFACE

PUBLICATION OF CONTRIBUTIONS
ACKNOWLEDGEMENTS

TABLE OF CONTENTS

PLENARY LECTURES

S.A.M. Tofail: Electiical properties of nanocrystalline hydroxyapatite and its
electrical modifications

L. Saimon G. Mol n8r, W. Nicolazzi, A.
nanomaterials

E. lonescuR. Riedel: Ceramic nanocomposites for energy conversion and
storage

E. Murad Instrumental characterization of geological materials and their
synthetic analogs

N. Koga Thermoanalytical approach to kinetic phenomena in stéite as
exemplified bythermal decomposition of solids

R. Ahuja Materials for energy apmiations: A computational materials science
point of view

ORAL PRESENTATIONS

TOPIC 1 - Chemical and physical aspects

A.J. RobertsR.C.T. SladeTransition metal oxides for supercapacitive
electrochemical energy storage: Tailoring phase and teana the associated
electrolyte systemis Keynote lecture

I. Van DriesscheChemical solution deposition of functional ceramic coatings
using ink jet printing Keynote lecture

A. V. Egorysheva, (@.Ellert, 0.M. Gaitko: New ternary oxides in BDs-NiO-
ShOs system with pyrochlore and KSh®pe structures

E.M. Gleboy V.V. Semionova, S.A. Sapchenko, V.Z. Shirinyan, V.V. Korolev
V.F. Plyusnin: Supramolecular chemistry as a tool to improve the characteris
of solid-state photochroms

M. Guo, Y. Gao, X. Xia, G. Shao: Study of valence chemistry fordéped TiQ
powder with remarkable photocatalytic performance

P. Kogx.8IM8l ek: Viscosity of chalc

W.Pabst E. Gregorov§, T. Uhl 2 Salag, J
thermal conductivity of porous ceramicsnodeling and measurement

P. Piszczek A. Radt ke, T. Muziog, A. Wo
Synthesis, structure, and application in nanotechnologies

E. Dworniczek, R. Michal, M. Caplovicova,. Seniuk, J. Puskelova, P. Lianos,
G. PleschAnti-biofilm efficacy and photocatalytic activity of Eu doped and
sulphated anatase

C. RajB8kSchafer, M. Ruben: Neutra

M. Senna M. Fabi an, E. T d statessynihesis of Bhase P
pure spinel LjTisO;, nanoparticles @®@800AC fr om homogeneo
reactive solid precursors

S. Teleqgin S. Naumov, D. Tsvetkov, E. Patrakov, O. Reznitskih, E. Platonov,

Sereda: Electrical properties and phase ttians of the single crystal EuBago
OeaWi t h11h es tfir uct ur e

15
16

17

18

19

20

21

22

23

24

25

26

27

28
29

30

31

32
33

34



J. VatR.8IBola, W. Linert: Electrocl
Fe(lll)/Fe(ll) and amino acids and neurotransmitters

N. Widiastutj N.L. Manggiasih, F. Rohmah, M. Mudjahid, H. Fansuri:
Synthesis ofeolte NaY-templated carbon: Zeolite NaY template removal usir
HF and HCI

TOPIC 2 - Electric and magnetic aspects

F. Renz P. Homenya, L. Heyer, D. Nariaki, C.Kger , S. Huot a
G.Vank - : R e ¢ e n t-coptainlng corepeumnds iwitighti vs xaray
switching effect§ Keynote lecture

B. TsukerblatA. Palii, J.M. Clementduan, E. Coronado: Vibronic problems in
nanosized mixedvalence clusters: A symmetry assisted appréa€bynote
lecture

S. KlyatskayaM. Ruben, W. Wernsdfer: Molecular magnetisr A key issue
for quantum technologly Keynote lecture

P. AuguR.t 2Bo| a: Spin crilmasesanplexes i n
R. B eivie single molecule magnets: [2n;], [Dy.Co,], [Dy,], [DyCu],
and[Co]

Y. Tsugava, H. Sato, Y. Masubuchi, T. Motohas8i, Kikkawa Enhanced
magnetic coercivity in the spinel ferrite powder hybridized wHke,O; or
BaFQZOlg

A. Koishybay M. Omarova, N. YesibolatN. Umirov, I. Kurmanbayeva,

Z. Bakenov: Novel rechargeable lithn ion battery for large scale energy stora
and its temperature performances

M.S. Konale C-H. Lin, D.S. Patil, V. Zima, T. Wagner, K. Shimakawa: Protor
conductivity behavior of aluminum bipher4l , -dicarboxylate studied by
impedance spectroscopyth randomwalk approach

J. Onoe S. Ryuzaki: Electron conduction properties of-dimaensional periodic
uneven structured @D polymer films

A. Pa,c klo.v 8Mi kl ovi |, J . Titig, R B
magnetic properties and magnetostructDraiorrelation

D. S. Patil M. S. Konale, J. Ren, Q. Yan, V. Zima, K. Shimakawa, T. Wagnet
Impedance analysis of [(G8%o2x(GaSs)x-(Agl)xl100y-Agy Chalcogenide syster
and study of power law dependance correlation

L. PogényGalitrog, R. Bola, M. Rub
crossover iron(ll) complexes

S.J. ShihW. L. Tzeng, T. L. Sun: Correlation of grain misoregidns and
conductivities for strontium titanate

D. Gralak and/. H. Tran Magnetic phase diagram of UR®PdGe

TOPIC 3 - Applications of inorganic and organometallic materials

J. Binner Processing and characterisation of advanced ceramidsritanding
applications Keynote lecture

P. Miele S. Bernard, U. B. Demirci: &on and siliconbased polymer derived
nancceramicsd Keynote lecture

J. GarciaMartinez A. GrauAtienza, E. Li: Commerciascale catalytic
performance ohierarchi@l zeolitesi Keynote lecture

P. GotcuFreis W. Pfleging, M. Rohde, H. J. Seifert: Thermophysical
investigations otathode material for lithiuron batteries

35

36

37

38

39

40
41

42

43

44

45

46

47

48

49

50

51

52

53

54



K. Kowal, P. Cronin, P. Tiernan, H. Podbielska, S.A.M. Tofail: Durability of tr
adhesbn oftitanium dioxide nanoparticles embedded in textile surface

Z. LenM®gHrabal ov §, . Il brahi m, L.
dopant and N/O substitution on the electronic structurduamihescent
properties of silicon oxynitride phosphors

J . Pag&8MovBomagov§, A. eBdrfackmagpertids of B
inorganicorganic films

A. Pl ¢gko Bielikovsg, J. Pag8lovsg, J.

Nanocomposite films prepared by gml method

J.J. RogersK.J.D MacKenzie: Novel luminescent materials based on gallium
alumnium silicate inorganic polymers

C. SalamehG. Moussa, S. Bernard, U. B. Demirci, P. Miele: Polyaerived
boron nitride with tailormade porosity for energy applications

W.-H. Tuan Preparation of calcium sulfate for bioceramic applications

V. Zel eMREKAl m§Qi : Desi gn aarganicsy nt h
frameworks for carbon dioxide adsorption

W. ZiemkowskaD. Basiak, P. KurtyczA . Ol szyna, A. Jact
E. Karwowska, EMi a S k i-Pefivsi kcaz, M. Za g n stikasia dBped
with noble metal§ synthesis, structure, ecand citotoxicity

TOPIC 4 - Spectroscopic, diffraction and structural aspects

G.D. ChryssikosClay-based hybrid materials by spectroscopy: The case of n
bluei Keynote lecture

R. Kuglel, BGr g Kke nt , -rayidiffrastiorvanalysid of X
polycrystalline thin films and films with strong texture and residual siress
Keynote lecture

E. AsabinaV. Petkov, V. Shatunov, V. Kurazhkovskaya, E. Borovikova
Synthesis and characterizatioihcomplex zirconium phosphates, containing
metals in oxidation state?+

J. Darul The postspinel phase boundary in MD, determined by in situ-xay
diffraction under high pressure and high temperature

D. Galusek A. Prnovsg, R.v &l eNnenMi,c hA8 | kHo
Luminescence properties of aluminate and aluminosilicate glasses

T. GavendaO. Gedeon, K. Jurek: Raman spectroscopy of irradiated glasses
V. Gionis, C. Tsiantos, G.D. Chryssikos: Vibrational spectroscopic investigat
of sepiolte-indigo hybrids

S. Kokenyesil. Csarnovics, R. Bohdan, M. Veres, S. Molnar: Compositional
dependence of photostructural transformations and optical relief recording ir
As(Ge)Se chalcogenide glasses

A.Lancokand M. Mi gl i er i ometry sty f Bebritnu e r
nanoparticles

A. Mozaley R. M. V 82z qu e GjspeGuiraBaq, E. Liabet,c o u
H. Habazaki Spectroscopic and structural characterization of niobium oxide
nanocolumn arrays derived from anodically oxidized Al/Nb metgdis

J. L. Mei,J. PengZ. Yu Shi, X. Wang, X. Yu, G. Z. Li: A Tigcomposite
catalyst based on the Keggiype tungstosilicate microtubes for phatgidation
of organic dye

D. P] ahg8Si mha Martynkov§g§, O. Dut k

Functbnalized carbon nanotubes, their characterization and properties

55

56

57

58

59

60

61
62

63

64

65

66

67

68

69
70

71

72

73

74

75



C.TaviotGu ®h oP. Vi al at, A. Faour, V. P
the pair distribution function technique for the development of detailed
structure/property correlations iaylered double hydroxides (LDH)

H. YasudaM. Imamura: Mechanisms of aspect ratio control in gold nanorods
prepared in a solution

TOPIC 5 - Thermochemical, thermodynamic and kinetic aspects

J. M8§lJek Shg§nhDlovg, P. Kogtsgl, J. |

viscous flow in supercooled chalcogenide systeidsynote lecture

H. Akiba, H. Ueno, R. Ohmura: Crystal growth of ionic semiclathrate hydrate
the interface between G@as anddtrabutylammonium bromide aqueous
solution

J. BarJt.8 kM§I| ek, H . -MBaeap @rystalljzatioh.kineYca im a

SeTe thin films
M. Dr 8. k VaOko, Z. Kalisk8: Ther mc

restoration / filling materials

H. Fansuri A. Gunawan, A. Aliyatulmuna, N. Widiastuti, D. Prasetyoko: The
determination of oxygen nonstoichiometry ingkar, :CoxFeOz; ( 0. 0 Ox O
using thermogravimetric analysis (TGA) method

M. L,i gk.a Mach§g8]| ek, M. Chnfigorons ankl wsecstity

of 15(Ng0O, K;0) A1 0 ( Ca O, ,ZSi0)yladsses ( Zr O

M. LegoueraP. Kostka, M. lezid, F. Gooeidane, D. Yezli, F. Rahal,

M. Poulain: Crystallization kinetics of zinc bromoantimonite glasses

R. NakamuraK. Shishido, R. @mura: An experimental attempt to increase
molecular ozone in a clathrate hydrate

J. Ptalinov§gMPMcut DRI elniolvis&] , M. Kus
TrnkowH&,d8WM.ov §: Hi gh temperature o>
V. Podzemn8&Jg8l ek: Study o f,S.¢cotagssstbya | |
optical microscopy

APrnoBgdi gov §, R. Kl ement, E. Brur
Thermal behaviour and phase compositions of glasses and polycrystaline
materials in the system,®¥s-Al,03

D.S. TsvetkoyN.S. Tsvetkova, A.Yu. Zuev: Oxygen content, thermodynamic
stability and electrical properties of YBagoy, g

M. ZdanowskeF r N¢z &k Lindner, Z. Czapl a,
for solid-solid transformation in (NEJ4H2(SeQ); below superionic phase
transition

A.Yu. Zuey, V.V. Sereda, D.S. Tsvetkov: Chemical expansion of perovskiie
mixed ionic and electronic conducting materials

TOPIC 6 - Computation and theoretical aspects

T. Buckg S. Lebegue, J. Hafner, J. G. Angyan: Density dependent correctior
the description of London dispersion forces: Improved Tkach&udkeffler
methal and its applicatioris Keynote lecture

A. Zaoui Surface and interface of carbonates and clay subjecteditus
environmental conditions Keynote lecture

A. Szemjonov, T.EF. |[RbatTovwards tkee,modeling c€Cd&d
nanoparties: a DFT protocol optimized on CdSe bulk and surface properties

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94



J. Pavlk R. Bol a: -#pmd as & wolkiagtoolifes polyrgiclear spin
crossover systems

G. Shag X.P. Han, M.L. Guo, L. Lu, X.H. Xia, Q.R. Deng: Designer doping of
TiO, for enhanced functionality under remarkably widened solar spectral ran

POSTER PRESENTATIONS
TOPIC 1 - Chemical and physical aspects

J.E. ChoeS. Jeon: 3 4thylenedioxythiophene functionalized reduced graphe
oxide with palladium nanoparticlésr enhanced electrocatalytic oxygen
reduction reaction

H. Fansuri N. Widiastuti, A. Aliyatulmuna, D. Prasetyoko, B. Prijamboedi:
Preparation and characterization of_14,Coy sF& ;03 (X = Ba or Sr) dense
membranes

D. Gal,u sk o v&a alusek QuantitBtive afalysis of phosphorus wit
atomic emission spectroscopy for evaluation of chemical durability of biologi
apatite

T. Kavetskyy J . Nowak, J. Bor lc Stepdnov: Ghansical!
aspects of ion implantation intmlymethylmethacrylate probed by Raman
spectroscopy and electrical measurements

J. Burunkova, I. Denisiuk, I.Csarnovics, R. BohdanKokenyesiGold/acrylic
polymer nanocomposites: Technology and application for photonic elements
A.lancok B2bG, M. Miglierini, T. Kmj:
characterization of [F&f-CsHg-nMe,),]*" dications

K. Lee S. Jeon: Silver electrocatalyst supported on different length linkages
graphene for oxygen reduction reaction in alkaline media

O. Monfort T. Roch, L. Satrapinskyy, T. Plecenik, G. Plesch: Formation of
VO,(B) thin films and study of their photocatalytic activity

M.V. Morozova Z.A. Mikhaylovskaya, E.S. Buyanova, S.A. Petrova: The
substituted BiMo1¢Og9 bismuth molybdate: yhthesis, properties and structure
M.V. Morozova Yu.V. Emelyanova, A.N.Shatohina, Z.A. Mikhaylovskaya,

E. S.Buyanova, S.A. Petrova: Synthesis, structure and functional characteris
of solid electrolytes based on the bismuth niobates

V. Pavlik, M. Kontrk , M. Bol a: I nfluence of r
behavior of alloy incoloy 800 h/ht

M. Motola, L SatrapinskyyG. PleschPreparation and photocatalytic propertie
of vanadium doped Tignanotubes

0. Kh. PoleshchukK. V. Zaitev, S. S. Karlov: Doneacceptor bond in
oligogermanes

J. GuErtPligingrovg, V. Brezovg§, C
prepared from lyophilized aqueous colloids of perpetytitanic acid

A.S. UrusovaA.V.Bruzgina, V.A.Cherepaov, T.V.Aksenova: Phase equilibria
in the yttriumbariumiron-oxide system at 1373 K

P. BaZboWNVak kbb.v8Kub2kov§, M. Bol a:
the system LiFNaFKF(eut.)i Na;ZrgFs;: Density and volume properties,
viscosity and stface tension

N.E. Volkova M.Yu. Mychinko, L.Ya. Gavrilova, V.A. Cherepanov: Defect
structure and conductivity of the complex oxides SmBgEeOs ; (x=0, 0.6)
J.ZontekWilkowska, J.Wasylak Hierarchically structured nanolayers obtained
by wetchemical etching process

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115



M. Yun, S. Jeon: Synthesis of alloy platintoobalt nanoparticles supported on 116
thiolated graphene oxide for high catalytic activity toward the oxygen reducti
reaction

TOPIC 2 - Electric and magnetic aspects

M.L. Cadatayud,l. Castrg W.P. Barros, M. Jul¥d, N. Marino, G. DeMunno, 117
M.J. CastreBleda: Steric and/or electronic ligand effects on intrachain

interactions of alternating copper(ll) chains

J. Vallejo,l. Castrq J. Cano, R. Ruiar ¢ 2 a F . ertdnam $tridture 118
and magnetic properties of a metaganic framework comprising of one
dimensional cobalt chains

6. DI hMR Abedi, R. Bola: Magnetism 119

Z. DobrovolskayaD. Deyneko, S. Aksenov, S. Stefanovich LBzoryak: New 120
whitlockite-type ferroelectric vanadates

P.Dulian T. Si kora, W. BNKk -Ciudwa: Dideatict o 121
study of epoxy reskCaCuTi4O1, cOmposites

A. V. Egorysheva, O. G.Eller©. M. Gaitko New magnetic dilute pyahlores 122
BiigFe »xGaShO, with spinglass transition

C.S. JungP.W. Jang, kH. Kim, and K. Seomoon: Ellipsometric study of 123
ferroelectric copolymer langmublodgett films

P.W. JangC.S. Jung, KH. Kim, K. Seomoon and S. Moon: Effects of aafing 124
on the structure and electromagnetic properties ofsiicon thin films

N. Kochetoval. Alyabysheva, K. Belova, I. Animitsa: Electrical properties of 125
composite systems Ba,Osi BaInMOg (M = Nb, Ta)

O.V. Merkuloy, A.A. Markov, I.I. Leanidov, M.V. Patrakeev, |.A. Leonidov, 126
V.L. Kozhevnikov: Defect structure of e, T, Os. 4N t he vi ci
stoichiometric state

D.S. Pati] M.S. Konale, J. Kolar, V. Zima, T. Wagner: lonic conductivity stud* 127
of Lil-GaS;-GeS chalcogei@ system by randomwalk approach

F. RenzB.F.O. Costa, M. Blumers, F. Denck@. Nibur, D. Wengerowsky, 128
B.Dreyer, Y. Tanatsugu, R. Sindelar
KLIMT science team: Thaidden Klimt

K. SeomoonP. Jang, Clung, K-H. Kim: X-ray photoelectron spectroscopy 129
depth analysis of ADOPED ZnO thin films postreated by inductively coupled
plasma

K.-H. Kim, JM. Yeon, P. Jang, C. Jung, K. Seomoon: Fabrication and evalu: 130
of quantum well structures with Silf,/Si layers for solar cell applications
T.Sikorga P. Dulian, W. BNKk -Ciubwa: Didfeatiict o 131
properties OF polymer matrix composites with mechanochemically synthesi:
barium titanate

M. ZdanowskeF r N¢z &k J. Fr Nczek, G. Lindn: 132
of solids undepressure

TOPIC 3 - Applications of inorganic and organometallic materials

D.Basiak W. Zi emkowska, A. Jastrznbsk 133
characterization of nanosized titania doped with noble metals

D. Basiak W. Ziemkowska: Controlledynthesis of alumina using 134
trialkylaluminum compounds as starting materials
G. DohnaP.ov@l covg§: Preparation, c¢ 135

cerium oxide doped by terbium as a potential ceramic pigment



J. GarciaMartinez M. Rico,E. Serrano, A.ESepulveda, J.R. Berenguer,

E. Lalinde: Visiblelight response and photocatalytic activity of novel
mesoporous organaotitanias

M. HejdBbvs8Lernogkovsg8, R. Todorov,
Characterization of selected bulk glassed thin films of GeSe Te system

M. Hnatkg M. Kagiar ov §, D. Galuskovg,
Corrosion of engineering ceramic materials (silicon nitride and SiAION) by
molten iron

J.Hynek V. Kal ousek, R.atGoouugsekl Tk a,J .P.C
High photocatalytic activity of transparent films composed of ZnO nanoshee!
M. Holubec,P. Komadel Possibilities for removal of chlorinated hydrocarbons
from soil matrix using zero valent iron

P. LuRSKown®iklgygiM. Trojan, J. Troje
H.P. Oliveira G. R. Silva, J. L. Bru--, J.(
CaSQ:Dy/silica composite as thermoluminescent dosimeter

P.Gi muyr kla Kraxner, P. Vr 8bele ALD;- P
ZrO, - SiO, refractory corrosion in barium soda lime silicate glass melt

F. Tonus S. J. Skinnenn-situ SOFC cathode/electrolyte interaction study at
operating conditions

J. Trojan L. Kar ol ov§g, J. L ux osgiterite pighmenty
with chromium and rare earth metals

N.S. Tsvetkoval.L. Ivanov, D.S. Tsvetkov, AYu. Zuev: Cathode materials
(100y)PrBaCo,Fg0s ;1 YyCe& gSmy 0, (x=0-0 . 6 ; y=0830) fo
temperature SOFCs

Z. Vil | ek ook&8),i aM. Domani ck §, M. Hn
and properties of silicon nitride cellular biomaterials for bone replacement

TOPIC 4 - Spectroscopic, diffraction and structural aspects

V. Pet'’kov,E. Asabinal. Schelokov, I. Glukhova, V. Kazhkovskaya,

E. Borovikova: New complex phophates of titanium, iron and metals in oxida
state +2

E. J a §WoZiesKowska: DialkylgalLium complexes with Oxamides anc
succinic acid amides

V. Karadjova D. Stoilova: Vibrational behavior of matrigolated ions in tutton
compounds. Infrared spectroscopic studies gNEX0.),A 6,8 (X = S. Se) an
of NH," ions included in MNi(XO,)-A 6,8 (M = Cs, Rb; X = S, Se)

V. Karadjova M. Wildner, D. Manasieva, D. Stoilova: Hydrogen bond strengt
some beryllium compounds. Correlation between structural data and infrarec
spectra

S. KareivaA.Sd s ki s, F. |l vanauskas, S. Ga
spatial surface reconstruction using scanning electron microscopy images
A. Kl eihovBur an, PVKobz8vaH IR spgeatraspy A .
investigation of chemical bonding in siliconrbale thin films prepared by
PECVD technology

M. Kowalik, J. Masternak, W. Sawkaobrowolska, B. Barszcz: Coordination
modes of pyridine,3-dicarboxylic acid related to Cu(ll), Cd(ll), Ca(ll), Mn(ll)
and Pb(ll) ions

SH. Lin, W.L. Tzeng, WH. Tuan, D. Galusek, S.J. Shih: Correlation of
photoluminescence and crystallinity for SrEiP**, AI** particles by spray

pyrolysis

136

137

138

139

140

141
142

143

144

145

146

147

148

149

150

151

152

153

154

155



K. Mat,ellkovkiuckovsg, J. MoncoO, A.
characterization of oxalato complexes

H. P. Oliveiraand JP.L. Ferreira: Synthesis of (VG},O; doped with
molybdenum via intercalatiereduction of VOPGA 2,8

H. PS8l kkov8i zovsks8, @AjoCg2mRr okK&mac

J.Lexa: Application of infrared spectroscopy for chaegization of perlites
M. J. Percinp M. Cer - nAMoro,®.Ceballng, V. M.nChapela, M.

E.Castro, MReyesRe y e s, a nShndBva Supranpoleaular structures
of a , -Umsatured acrylonitrile derivatives and their fluorescence behaviour
L. Petra P. Billik, P. Komadg Effect of dry grindhg on adsorption properties

of montmorillonite

M. PuchoRovBepick§, J. Moncol, b
spin interactions mediated bytbond in copper(ll) salicylatocomplexes

V. Sasinkowairan, A. oKRamanrsmestrscopySstudy .

of PECVD silicon carbide thin films irradiated with neutrons

O.Shpotyuk A. I ngraduj R§kBaB§gL.ZShpot

Nanostructurization of arsenic sulfide polymorphs probed with positron
annihilation lifetime spectroscopy

L. Shpotyuk O. Shpotyuk, A. Ingram: Free volume structure of realgar by
positron annihilation lifetime spectroscopy

G. Simha MaVYalydglogs§, L. Rozumov§
fillers treatment for metalic nanocomposites preparation

F. GiAnRaldmatulin, M.Kmt r 2k, C. Bessada:

of oxofluoroaluminates in (K, Rb)RAI O3 systems

M. Korenko, M. StrakaM.  Gi mu¥ daUhl 2S, L. Sza
analysis othe solidified KR (LiFi NaF UF,)i ZrF, molten electrolytes for the
electrowinning of uranium

M. Val,8§gkovABdr 8l kovsg, G. Simha Ma
sintered from the mixtures withrganovermiculite

W. Ziemkowska Role of lewis bases in reactions of aluminum and gallium
trialkyls with 22mercapto benzoxazole

TOPIC 5 - Thermochemical, thermodynamic and kinetic aspects

F

t

r

N. GorodylovaG. Do hnaP.ov@ul ¢ o v &ium i diressniuoed e
stabilization oft-ZrO, and its influence on the reactivity of the obtained produc

in interaction with phosphates

H. Krarchg S. Messaadi: Heats of formation of zirconium binary transition
alloys

A. Ha l, A. #rkoovvss, R. KI ement, K. Bodi

me

g

D. Galusek Crystallization and properties of glasses in the systei@iiaAl O3

M. Chrom|3koMi8chg8l klo.vsg§Voklel o §  k ok/.§
M.Li dka: Kinetics of izomer tt gl ac¢

S. Kitabayashi antll. Koga Formation Process of TIN(IV) oxide nanoparticles

during oxidative decompositiasf TIN(II) oxalate

K. G NX Wadsyak: Investigation of the activation energy of LAS glass
ceramics utilizing the wastes and natural spodumene

M. Li,ssW.v8emanov§, A. Pl gko, M.
Properties of glasses in @AP,05 system

A.Matraszek | . Szczygiedg: The doubl e
elements with glaserite structure: Synthesis and polymorphism

L

pl

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177



E. R a d oAnMdafEsskel T,. Znamierowska: Study of phase equilibria in tl
BaY (PO,)s:-BaRbRO, system

J. Mich8R.kowWl§ kovg, J. Vokelovs§g, K
Ligka: Kinetic model of izomer TT
flow-through condition

S. Mitri, D. Medvedev, E. Gorbova, A. Demin, P. Tsiakaras

BaCey 5Zr0.3Y 0.08Y bo.0dClUp 0435 proton electrolytessynthesis, characterization ar
polarizationstudies usingobaltelectrodes i, atmosphere

D. MedvedeyS. Mitri, Yu. LagaevaA. Demin P. TsiakarasThermod/namic
stability of Zr-substituted barium cerate system

L.A. Molotovska, A.S. Podyman, D.B. Shakhnin, A.l. Gab, VMalyshev,
J.Schustery. Pavlik Disilicide coatings formation at chromium, molybdenum
and tungsten surfaces from chloriffigoride silicon containing melts

R. Pilar, L. Svoboda, P. Honcova, P. Kostal: Comparison of amorphous and
crystalline AsSe;

P. Pilny J. Shanelova, J. Malek: Simulation of crystal growth

V.V. SeredaD.S. Tsvetkov, A.Yu. Zuev, |.L. lvanov: Nonstoichiometry, defec
structure and defedéhduced properties of LahiFey 40

I . S z . KzWingarskagThe role of cprecipitation conditions on the
structure and microstructure of manganese ferrite

| . Sz ,AzMataszekjL. Macalik, J. Hanuza: Optical and structural
characterization of N&n,,Yb,(PQ,), orthophosphates synthesized by Pechini
method [(n=Y, La, Gd)

P. VI,| klov&okel ov8 FalurRKMkolv8l kv § C

M. L i g Kireetics of leaching of izomer TT glass fiber in corrosive media
J. VokePov¥gl |l kov8, FEtuMIi kb8 koM. C
M.Li dka: Kinetics of |l eaching of i:

in distilled water and in borate coolant solution

V. Zemantovs&lgko, M. Lisdoyk,a:MThel
properties of 5080-50R,05 glasses

TOPIC 6 - Computation and theoretical aspects

P. Kostka M. Legouer a, J . Mach§8]| ek, N .
Infrared transmitting glasses in the system of ZnB3h,0; : Thermal properties,
surface corrosion andrgttural model

M.J.Percinp M. E. Castro, M. C&oro, ¥V M. P.
Chapela, MReyesRe y e s, -Bandoval: Understanding crystal packing
and polymorphism ofZ)-2-phenyt3-(4-(pyridin-2-yl)phenyl)acrylonitrile
crystals andhteir fluorescence behaviour using theoretical study

0. Kh. PoleshchuKA. L. Ivanovskii, N. B. Egorov: Chemical bonding in
isotopically pure lead chalcogenides

E. Sc h ®lTunega:wbrational dynamics in ettringit®FT and
experimental stdy

R. (I Tupega, S. Dultz, B. Schampera: Diffusion of ions in organically
modified clays experimental and molecular dynamics study

R. @oTuoega, M. H. Gerzabek, S. W J. Bachmann: Wettability

of organically coated tridymite sfaicei molecular dynamics study
0. V. Kibalnikova Modeling of catalytic process of DFT

0. V. Kibalnikova Modeling of gas dimeric nanoclusters
AUTHOR INDEX

ADVERTISEMENT

178

179

197

198

180

181

182
183

184

185

186

187

188

189

190

191

192

193

194

195
196
199
205






PLENARY LECTURES



PLENARY LECTURE
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Despite being one of the mostly studied biomaterials for orthopeadic, dental,
protein purification and tem cell applications, electrical properties cdlcium
hydroxyapatite (HA), C&PQOy)s(OH), has received only a limited attention. Since
the prediction in 2005 of the possibility of piezo and pyroelectricity in
hydroxyapatite [1] several theoretical-32 and experimental works {4] in this
field may lead to new understandings of electrical behaviors of calcified tissues in
vertebrates. Also, the ability of creating discrete electrostatic domains on
nanocrystalline films of hydroxyapatite -] will now apen the possibility of
understanding how surface charge influences biological interactions. The outlook for
future endeavours in this field will be discussed.

Acknowledgement
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author, and the Commission cannot be held responsible for any use which may be
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The molecular spin crossover phenomenon, involving therpimte, magnete
and piezechromic properties of a class of transition metal complexes3@Y is
one of growing importance in the area of functional materials, and have considerable
prospects for technological applications in sensor, display or memory devices and as
molecular switches [1]. Most of the appealing properties of these materials cannot
be readily exploited in bulk materials, but only if thin films or other rabijects of
the compounds are prepared. We have therefore developed a varietydoivop
and bottorrup methods for the elaboration of spin crossover smaterials. In this
communication, we report on the synthesis, recade organization, properties and
applicationsn the field of micrethermometry, gas sensors and molecular actuators
[2,3].

Cantilever design and actuation in response to negative thermal expension (NTE)
and spin crossover (SCO). a) lllustration of the composite structure of thewantil
b-d) lllustration of the effect of NTE and SCO on the cantileveri bhigh
temperature high spin, €)low temperature high spin and idJow temperature low
spin). e) Optical microscope image of the cantilever at 343 K. Scale bar represents
5 0 0 feQomparison of the cantilever at 343 and 93 K highlighting the deflection
caused by NTE. g) Comparison of the cantilever at 93 and 78 K highlighting the
SCOinduced actuation. h) Tip position as a function of temperature for the
cantilever between 343 @n78 K. Circles represent cooling, triangles warming.
Open and closed symbols show first and second cycles respectively. The huge,
reproducible change around 90 K (with hysteresis) occurs due to the SCO.

[1] A. Bousseksou, G. Molnar, L. Salmon, W. Nanti, Chem Soc. Rev0, 33133335 (2011)
fi S parossover materialspr operti es and applicationso M. A.
Chichester, UK, 2013

Ha

[ 2] H. J . Shepherd, C. M. Quintero, S.Natlrei car d,

Commun, 4, 2607 (2013)

[ 3] G. Mol n&8r, L. Sal mon, W.J MdtercChéra £27 13661366, Ter ki ,

(2014)
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Finding novel materials with improved performance in eneeigted
applications is one of the key societal responsibilities in the field of materials
science. Within the present talk, two types of ceramic nanocomposites [1] will be
highlighted and discussed. Firstly, structural ceramic nanocomposites with excellent
performance at high and ultrahigh temperatures will be introduced [2] and presented
as high potential materials for energy conversion applications such as thermal
protection systems in combustion engines. Secondly, functional ceramic
nanocomposites with tailored phase compositions for energy storage applications
such as anode materials in Li ion batteries will be considered [3]. Aspects related to
the singlesourceprecursor synthesis of the mentioned ceramic nanocomposite
materials, their structural and functional properties as well as specific
microstructureproperties relationships will be addressed [4]. Special emphasis will
be set on the knowledd®msed control of the jplse composition and microstructure
of the presented ceramic nanocomposites [5], which allows for providing materials
with improved property profiles.

[1] E. lonescu, HJ. Kleebe, R. RiedeChem. Soc. Rew1, 50325052 (2012)

[2] E. lonescu, G. MeraR. Riedel, pp. 22268, in MAX Phases and Ultrdligh Temperature
Ceramics for Extreme EnvironmepEds. Y. Sakka, C. Hu, J. Low, IGI Global, Hershey, PA, USA
(2013

[3] J. Kaspar, C. Terzioglu, E. lonescu, M. GracZgjac, R. RiedelAdv. Func.Mater, (2014) doi:
10.1002/adfm.201303828

[4] B. Papendorf, K. Nonnenmacher, E: lonescuJHleebe, R. Riedegmall 7, 970978 (2011)

[5] E. lonescu, C. Terzioglu, C. Linck, J. Kaspar, A. Navrotsky, R. RiedeAm. Ceram. Soc96,
18991903 (2013)
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Iron and ttanium are, at ~5.6 and 0.57 %, respectively [1], the fourth and ninth
most common el ements by mass in the eart
common transition elements. In its compounds, titanium can hetrdi and
tetravalent. In minerals titdum is generally tetravalent, whereas iron can be di
and/or trivalent. One consequence of this is th&tiffiparts no magnetic moment to
minerals, whereas minerals containing’'Fand highspin Fé*, which have finite
magnetic moments, are paramagneticnay even be magnetically ordered.

While the mineralogy of geological samples can be readily determinedray X

diffraction,®Fe M°ssbauer spectroscopy is an eff
iron-bearing minerals by disclosing the oxidation statd coordination of iron [2],
see Fig. 1. I n the favourable case of n

spectroscopy even allows an, _
unequivocal identification of

the actual mineral species. )
Raman spectroscopy, in;
contrast, is  especially E Bpe
responsive totitanium and
can therefore serve tos T
~ . . = . €
Afingerprintoz?opayit a fine™
bearing  minerals  (e.g.g i

Q)

ng (r

. =]
complex mineralogy. § | &

D

Fig. 1. M ¢'Fsllig
parameters as a function ofo
iron coordination and *°
oxidation states (froriviurad & Cashion,
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Isomer shift (mm/s)

2004).

[1] W.M.Haynes, D.R. LideCRC Handbook of Chemistry and Physie€" ed. CRC Press, Boca
Raton, Florida (2011)

[2]E.Mur ad, J. Cashi on, M° ssbauer Spectroscopy of E
Utilization. Kluwer, Boston, MA (2004)

[3] E. Murad ,American MineralogisB2, 203206 (1997)
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Kinetic phenomena in the solgtate make out various potential applicas and
control the physicehemical properties and morphological characteristics of the
product solids. Ideally, the overall rate,a(dt), of the solidstate reactions is
described by the fundamental kinetic equation [1].

92 _ k)t (a)alx,y.z.....)

dt (1)

where k(T) and f(a) are the functions for describing the temperature and
conversion dependence of the overall rate, respectively. Oinaidn a(x,y,z, € )
accommodates any other possible functional dependence of the overall rate that are
characteristic for each type of the sedidte process. This simple kinetic expression
for the single step reaction has widely been used in a range okldited field.
Actually, the overall reaction can be satisfactorily described by eq. (1) in some cases
of the solidstate reactions [2,3].

In the light of the heterogeneous characteristics of the -stidig¢ reactions,
however, various physiechemical ad physicegeometrical events are taking part
in the overall reaction as consecutive and concurrent processes [4]. In many cases,
interactions of those physiahemical and physiegeometrical processes make the
overall reaction so complex. Challengeshe kinetic description for such complex
solid-state reactions are necessary for further detailed understanding of the solid
state reactions.

In this talk, we review our recent challenges to the kinetic analysis for the
complex solidstate reactions as explhiied by the thermal decomposition of solids
[5-9] and discuss the expected future of the kinetic approach to theskxikd
reactions by thermal analysis.

[1] N. Koga,J. Therm. Anal. Calorim113 15271541(2013)

[2] N. Koga, S. Maruta, S. Yamadd, Phys. Chem. A15 1441714429(2011)

[3] N. Koga, Y. Goshi, M. Yoshikawa, T. TatsugkaChem. Edu¢91, 239-245(2014)

[4] N. Koga, H. TanakaThermochim. Acte8388, 41-61(2002)

[5] N. Koga, Y. Goshi, S. Yamada, L.A. Peilaqueda,J. Therm. Anal Calorim. 111, 1463
1474(2013)

[6] N. Koga, Y. Suzuki, T. Tatsuokd, Phys. Chem. B,16 1447714486(2012)

[7] N. Koga, S. Yamada, T. Kimurd, Phys. Chem. 17, 326-336(2013)

[8] T. Wada, N. KogaJ. Phys. Chem. 4,17, 18801889(2013)

[9] N. Koga, D. Kasahara, T. Kimur&ryst. Growth Des13, 22382246(2013)
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The exploration of materials suitable for hydrogen storage continues. Research
efforts are driven by t hethapwowdsalow ostto o f
gradually shift away from fossil fuel and replace it with hydrogen as energy carrier.
Numerous challenging obstacles remain to be overcome before this goal could be
reached; finding a system which can meet certain stringent requienher
hydrogen storage is one of these challenges. In this quest for the ideal hydrogen
storage material, firgtrinciples computational tools are heavily utilized to
complement experimental studies, characterizing the electronic structure of
promising gstems or even predicting properties of new materials.

The purpose of this talk is to provide an overview of the most recent theoretical
studies undertaken by us in the field of hydrogen storage materials research. On
selected examples, the application afr computational tool of choice, density
functional theory, will be illustrated to show how ab initio calculations can be of use
in the effort to reach a better understanding of hydrogen storage materials and to
occasionally also guide the search for ngmemising approaches. Systems to be
discussed include: complex lighte t a | hydri des, with Acl
and MghH, and highsurface porous materials, such as metal organic framéework
[1]. Finally, catalysts play an important role in many hyno desorption processes.

We found (through a combination of experiment and theory) that carbon
nanostructures, in particular nanotubes and fullerenes, can be used as catalyzing
agents for hydrogen uptake and release in complex metal hydrides (suchuas sodi
alanate, NaAlH4) and provide a model which could explain the mechanism of the
catalytic effect [2].

[1] A. Blomgvist , C.M. Araujo , P. Srepusharawoot, R. AhBBAS (the Proceedings of the National
Academy of Sciences,US204,20173 (2007)

[2] P. A. Ber set h, A. Harter, R. Zi dan, A. Bl omqvi st,

Nano Letters9, 1501 (2009)

21



ORAL PRESENTATIONS



I. Chemical and physical aspe¢t&EYNOTE LECTURE

TRANSITION METAL OXI DES FOR SUPERCAPACITIVE
ELECTROCHEMICAL ENER GY STORAGE: TAILORING P HASE
AND TEXTURE AND THE ASSOCIATED ELECTROLY TE
SYSTEMS

A.J. RobertsR.C.T. Slad#&

Department of Chemistry, University of Surrey, Guildford GU2 7XH, U.K.
‘“Thecor r es pon dinmiyr.sade@suoey.dcsik e

Keywords: manganes&() oxide, molybdenum oxide, supercapacitor,
pseudocapitance, electrochemical energy storage

Supercapacitors (also known as ultracapacitors) enable electrical energy storage
at high power density, in contrast with batteries which offer energy storagghat hi
energy density (andith lower power capability)Relative to alcarbon electrodes
offering only double layer capacitance, transition metal oxide electrodes offer
increased capacitance due to incorporation of cations during charging (a
pseudocapacativeontribution).

Use of oxides in electrodes is compatible with electrolytes in veat&aining
solvent mixtures.Careful choice of electrolyte and solvent mixture enables
operation over an extended temperature range (down to low temperatures) and an
extended operating voltage window (e.g. 1.8 V is possible due to overpotentials for
gas evolution). Such systems are potentially competitive with expensive non
aqueous supercapacitors for energy storage.

I n our work we have opt iOw zreadr puhscel oogfi ensa
texture (especially of birnessite), and have also shown that nanostructuredémoO
function well in supercapacitors (in contrast to studies by others oMoEurther,
we have investigated the use of a mixed solvent system fazl¢l&olyte over a
wide temperature range, for80 to +56C.

Nanostructured MoOproduced via hydrothermal synthesis
Acknowledgement

his was is funded under the SUPERGEN Energy Storage Consortium (UK
Research Councils UK, EPSRC grant EP/8H6/1)
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Functional ceramic coatings are required for innovations in communication,
electronics, energy technology and catalysis. The enormous potential of these
ceramic coatings is based on their manifold functionalities. Advanced
electroceamics constitute an emerging technology with a very broad base of current
and potential applications. Especially in the form of nanostructures, these material
properties can be tailored towards the needs of applications.

This research proposes alternafprecessing methods for ceramic nanoparticles
based on microwave heating from aqueous solutions or on hot injection methods.
Afterwards, deposition of nanoparticles containing inks usingjeéhlprinting at
ambient pressure is performed. With that, we aimdeveloping smart and
environmentally friendly processes that require lower energy input. Wheyetink
printing has been used for many years in depositing text or patterns on textile or
paper, it is only recently that there has been a growing intemesising the
deposition technique for functional ceramic coatings and patterns. The biggest
advantage of inket printing as a onstep process is its low investment cost,
scalability, the more efficient use of materials and the high control of the thicknes
of the coating.

Moreover, inkjet printing has the potential to switch quite easily from
continuous coatings to direct printing of a mdilikmentary pattern in a orsep
process. Hereby, lithography, wet chemical etching, ion beam etching, laser
ablaton, having a variety of disadvantages such as high cost, local degradation of
the film or tape fragmentation, are avoided.

The fluid properties of the ink, often expressed with dimensionless constants, like
the Reynolds and Weber numbers, for printalgjeids are discussed. The research
describes:

(1) The formulation of environmentatfyiendly precursor inks, suited for ikt
printing, for superconducting materi al s
transparent Ti@photocatalytic coatings, LSMO/namaxticle based inks for use in
nonvolatile memories, magnetoresistive sensors and patterned magnetic paths in
electronic boards

(2) Installation and promising testing of printing equipment (static anetaeel
reel)

(3) Ink jet printing of functional ceraic layers of YBCO, TiO2, YSZ and LSMO
and implementation in applications
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Complex Btoxides with pyrochlore structure are intensively irigeged at the
moment due to their unique combination of properties. They exhibit dielectric and
photocatalitic properties. Biyrochlores are interesting for lemperature cofired
ceramics technology and for investigation of the novel, exotic, maggeiimd
states [14]. This work aims to studB }Os-N i -S BOs phase equilibrium, refine the
existence of the pyrochlore homogeneity range and examine the properties of the
new complex Bioxides.

Based on the XRD analysis the phase equilibri® ¢s;-Ni -G0,0ss y st em i n
t he subsolidus r Véeg founch thatwv#he pyrochldreu striictuct .
compound (P) with a cubied” 3m lattice exists in an extended solid solution region
except t he cB N p/ah,@ compositioru Whach resides out of
homogeeity range. Without including possible vacancies in the anionic and cationic
sublattices the solid solution formula can be writteif @,N i) N LS b, Qns, X
= 00.135,)0y1= Rietveld refinem&dphtochvWwas carr

cmposition (a = 10.4713(A}SEh:)p.haWe diAgcaw
this system. I't was showedg ytpheats ttrhuicst ucroemyg
Pn3 symmetry) with | attice parameter a =

study cdrmrefiprrreedfitne boft h N icTbenigothennraldssction
may be represented by 8 triangles of the coexisting phasg3;-MiO-BisSbhG;,
BisSbO-NIO-P, RNiO-NiSb,Og BizSbO-P-A, A-P-NiSb,0Og BizSbG-A-BiSbO,,

BiSbO,-A-NiSb,Og and Bi SNGb,Os-S BO,. |t i s worth menti on
oxidation degree of antimony is establis
presented in the phaGri cdh agegimomn fweert e t

Ni Shphases are in the ther m@gny nxaendi co xe gduei. |
The magnetic measurement showed thallBEb-O pyrochlores appeared to be

paramagnetic in the temperature range 2 0 0 K . The magngeti c mo

3 . 2,2ssabout 10% larger relative to the spinly value for Nf* (3¢®, high spin S

= 21 2 . §)3tlat is characteristic for octahedral coordination environment of the

Ni“".
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Organic photochromic compounds are prospective for the development of
systems of optical information recording, and optical switshetc. Of special
interest are compounds retaining photochemical activity in the crystal state. The
principal advantage of crystal photochroms in comparison with those dissolved in
liquids or in polymers is higher fatigue resistance. Typical organicophoims,
like spirooxazines, demonstrate only scarce examples of the estatil
photochromism [1]. Only a few classes of organic photochroms (diarylethenes,
fulgides, arylhydrazides) retain high quantum yields of transformations in the crystal
state.

This is a challenge to create a crystal photochromic material combining
advantages of liquid state (high quantum yield) and crystal state (high fatigue
resistance). The approach developing in this work is to use -orgatic frames
(MOF) for producing supraolecular compounds with the organic photochroms.

The MOF [Zn(dmf)(ur)(ndc)] (ndc is 2,6-naphtalenedicarboxylate, ur is
urotropin, and dmf is N,Ndimethylformamide) [2] with the size of channels
10.5710.5 j was used f orrphothchronscyaddtctse s i
The adducts of MOF withtransstilbene (Adductl) and diarylcyclopentenon
DMTC (2,3bis-(2,5dimethylthiopher3-yl-cyclopent2-en-1-one) (Adduct?2) were
synthesized and their photochemistry was studied. The quantum yigtghetis
photoisomerization of stilbene in Addutt(0.2) was found to be an order of
magnitude higher than for crystalliteans-stilbene and comparable with that in
organic solvents [3]. Addu& also demonstrated photochromic properties
comparable with that dMTC in solutions.

The results show that the incorporation of an organic photochromic compound
into a MOF can result in creation of photochromic material with high resistance to
photodegradation and high quantum yields.

[1] V.F. Plyusnin, V.P. Grivin, W. Korolev, A.V. Metelitsa, N.A. Voloshin, V.I. MinkinRuss. Chem.
Bull., 60, 124131 (2011)

[2] S.A. Sapchenko, D.G. Samsonenko, D.N. Dybtsev, M.S. Melgunov, V.P. Balton Trans. 40
21962203 (2011).
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Inorg. Chim. Acta409, 342-348 2014)
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Mn-doped TiQ (Mn:TiO,) powders with a wide range of nominal doping levels
were fabricated using anestep hydrothermal method followed by #00
annealing. Anatase powders with a uniform size distribution around 10nm were
obtained According toXRD and TEM/EDSthe maximum achievable solubility of
Mn in TiO, lattice was around 30%, beyond which {@) example appeared as
additional precipitates. lle optical absorption edges féin:TiO, experienced
effectively enhanced redhift with the increasing doping levels. Photocatalysis was
initiated using visible light sources with known emission spectra and it was found
that a moderate doping levEl%) for Mn:TiO, resulted in significantly improved
photocatalytic activity In order to elaborate the fundamental origin for doping
induced photocatalysis, XPS was used to demonstrate the valence chemistry of Mn
species in the doped Ti@ttices. Besides, NEX8 with full electron yield (FEY)
mode was employed for the first time to explore the chemical state of Mn:TiO
powders, confirming that NEXAS is also a highly structseasitive method for this
class of materials. By combining spectroscopic (XPS/NEXASYhaus and
theoretical investigation, the current work shows that the variation of Mn valency
can be uniquely identified by the relative intensity ratios of the L3 edges of NEXAS
Mn spectrum, instead of the energy shift of the edges. Mn species exhibitreda
valence states of 3+ and 4+ in jQwith their relative contents being key to
enhanced photocatalysis.
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Figure 1Photocatalytic results of different Mn nominal doping levels.
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Viscosity is basic physical parameter. Its knowledge is necessary for production
and technology of glassy materials. Also structural relaxation in glass add col
crystallization process in undercooled melt are influenced by this important
property. Nevertheless, determination of viscosity values of chalcogenide materials
is connected with several complications. Especially measuring of chalcogenide melt
viscosityis very complicated due to the high chemical aggressiveness and volatility
of these liquids.

It is not easy to measure viscosity in the region of melt but it is possible.
Nevertheless, the viscosities in low region of undercooled melt are even
immeasurald due to the rapid crystallization of sample. This region is very
important for description of cold crystallization process [1]. Values of viscosities in
this low viscosity region of undercooled melt can be determined by appropriate fit of
experimental dat between regions of undercooled melt and melt [2]. Problem in this
case is the lack of melt viscosity for most chalcogenides.

We have studied viscosity behavior of different chalcogenide materials in our
laboratory more than fifteen years [3]. We havedusenetration, parallgilate and
rotating bob methods for these studies. We also made a broad literature research
which was focused on these materials and measuring methods of their viscous
behavior. In this work we summarize our work, describe and digoossible ways
how to applied viscosity data and also how to extrapolate viscosity data from
measurable region of undercooled melt to lower viscosity values.
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From the viewpoint of micromechanical theory, the effective elastic iadu
particular Youngbés modul us, and ther mal
treated in a common framework. This contribution recalls the rigorous upper bounds
(Voigt bounds or upper Wiener bounds and upper HaShirikman bounds) as
well as themost important effective medium approximations (i.e. the power law
relation and the exponential relation) and the correspondingpropsrty relations.
Experimental results are shown for various oxide and silicate ceramics with a wide
range of porositigsfor which elastic properties have been measured via impulse
excitation and thermal conductivity via the laser flash technigig. [1

It is shown that both Youngdés modul us
ceramics with convex isometric pores tend t@ylhe exponential prediction for
porosities below 60 %, while for porosities above 70 %, i.e. for highly porous
cellular ceramics, the power law prediction is usually the most realistic prediction.
Since pore size and connectivity effects are of secondggrtance, this finding is
attributed to the existence of saddle surfaces with vanishing mean curvature. It is
also shown that partially sintered ceramics tend to exhibit effective property values
below the exponential prediction, obviously due to tleincave pore shape, and
that this dependence can be reasonably predicted by a linear relation when the bulk
density in the green state is known. Finally it is shown how spheroidal pore shape
models [6] can be used both for elastic moduli and for thermadiumdivity to
describe deviations from the behavior expected for isometric pores, and that these
models include as a special case even the case of microcracks, considered to be
extremely oblate pores.
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During the last time, titanium alkoxides are widely and intensively studied due to
their scientific and technological importance. Reactivity of titanium alkoxides
towards water can be overcome by the incorporation of hydroxylated nudephili
ligands, such as carboxylic acids, to produce new molecular precursors or new type
of materials (e.g. hybrid materials). The study of reaction pathway between organic
and inorganic species is especially important to build up -reensional
crystalline frameworks or monocrystalline layers, whose skeleton contain both
functional organic and inorganic (titanivoxide cores) fragments linked by
chemical bonds. Titanium and titanieoro clusters are very promising moieties for
the synthesis of new multinezr metaloxo based structures due to their low toxity,
antimicrobial activity, semiconductor, optical, and photocatalitic properies.

In our works we have focused on poorly known problems, associated with
structural conversion of multinuclear ofitanium(V) complexes, and their
application as sources of materials, which reveal specific physicochemical and
biological properties.
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Modification of titania photocatalysts by anions and cations have been shown to be an
effective tool for improving its photocatalytic and photodisinficient properties. The presence
of surface sulphate groups stabilizes the anatase structurecaedses its specific surface.
Doping with lanthanides, for example with £uleads to porous anatase containing of
nanocrystals with improved facetinBiofilms are very complex microbial communities that
acquired the properties of multtellular organism. Microbial cells embedded in
extracellular matrix demonstrate extremely high resistance to antimicrobial agents, the
immune system and perfect adaptation to environmental stress. Biofilm formation is a matter
of concern in areas such as medical settingdger distribution systems and food industries.
Biofilm forming organisms are involved in diseases like cystic fibrosis, bacterial
endocarditis, and otitis media. They are also associated with dental caries, and infections at
surgical sites and implant§heir interaction with industrial environment causesfoigling,
biocorrosion, and contaminatiomn this study the investigations of precipitated anatase
(TiO,), anatase modified with surface sulphate groups £8)) Europium doped anatase
(TiO,-Eu), Euopium doped and sulphated anatase ¢HQS) nanopowders are reported.
While the unmodified Ti@has relatively small porsize diameter, volume and surface area,
Eu®* doping and sulphate treatment significantly increase the specific surface and pore
volume. The main pore diameter is also increased. The anatase nanocrystals which were
sulphated and/or doped with Eu form a mesoporous structure with pores in the rante 11
nm. The nanocrystals with a size in the rangé 48 nm are associated to higlggrous 0.2
to 2 Om aggregates. HRTEM jonystdllitesa The sbtaimedg h cr y
results show that sulphation and Eu doping significantly increase the photocatalytic activity
of phenol photomineralization and also thieotocatalytic alohol reforming and hydrogen
production.Three main factors, which were influenced by doping, i.e. the specific surface,
the extent of electrochole separation and crystallinity, affected both the phenol
photomineralization and the hydrogen production rate best photocatalytic performance
in the above processes was observed in the case of theETH® powder which shows
distinctly developed crystalline structure with most evident faceting. Thebiafitim
efficacy of prepared powders was investigaten photocatalytic inactivation of
Staphylococcus aureUdMRSA), Enterococcus faecaliand Escherichia colibiofilms that
were grown on glass and polyvinyl chloride (PVC) surfaces. Three techhiigquésrimetric
TTC assay, LIVE/DEAD BaclLight assay and direaumeration of bacteria were used. The
24-hour biofilms showed different susceptibility to the photocatalysis depending on the
applied test system. Analysis of biofilms grown on glass surfaces indicated the highest
sensitivity of Enterococcus faecalito all tested powders. Quantitative study of bacteria
coated on PVC catheters revealed that the,-H@ample with the highest specific surface
and greatest size of pores is the most effective in photocatalytic inactivation of biofilm forms
of three testedtmins. The authors appreciate the support granted by the Scientific Grant
Agency of the Slovak Republic (Project VEGA 1/0605/12).
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The controlled formation of monolayers can be achie\ ™
using several methods including sublimation techniqu
For this purpose it is necessaryuse neutral Fe(ll) spin
transition (ST) compounds instead of the ionic Fe(ll) sa
These neutral ST compounds have an increased va
pressure and are therefore better sublimable. The lac
counter anions mitghctkilngad i1« « nw o« umati c
rings of the ligands in the crystal lattice [1]. The investigation and rational
modification of novel ligands are promising tools which allow a-fumgng of the
ST above room temperatur€he aim of this research project is to synthesize and
study potenally sublimable hexacoordinate iron(ll) compounds and the use of the
bistable behaviour of ST complexes in single molecule spintronic devices. The
change of the electronic configuration between thedpm (LS;S = 0) and high
spin state (HSS= 2) of Fe(ll) complexes, is accompanied by interesting changes in
the magnetic properties [2,3The neutral ST complexes of the type [Fe(L.]°
should be sublimable using ukhégh-vacuum (UHV) methods. This will allow
investigating these compounds as monalsigebmonolayers on surfaces at the
single molecule level.

For this study we synthesized and characterized sets of mononuclear Fe(ll)
compounds made up from ligands such a rmsudostituted 2,6-bis(2
benzimidazolyl)pyridine, 2-(1H-pyrazotl-yl)-6-(1H-tetrazol5-yl)pyridine and 2
(6-pyrazotl-yl-pyridin-2-yl)-1H-benzoimidazole. The neutral iron(ll) complex
based on pyrazoletrazolytpyridine ligand exhibits abrupt spin transition at room
temperatureTy,= 295 K) with a hysteresis of 4 K [4]. In additi, this complex has
characterized using by-Ky absorption spectroscopy (XAS).
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Spinel LiTisO;; (LTO) is one of thepromising electrode matergafor the
lithium ion battery anodic and capacitddd. However, preparative technology of
phase pure LTO fabrication is by far dissatisfactory. One of the tymioblems is
large particle size due to high calcination temperature needed [2]. We here try to
prepare phase pure LTO nanoparticles via an affordablestaliel route. Maximum
efforts were paid to start from homogeneous precursors to increase nucitason
and decrease diffusion path of Li.

Homogenization of the solid reactants was accomplished by wet milling a
stoichiometric mixture comprising titania nanoparticles and an ethanol solution of
lithium acetate (LiAc).By varying milling time of the stéing reaction mixture,
temperature, duration and atmosphere of calcination, we succeeded in obtain phase
pure LTO by calciningthe 2-mi | | ed precursor at 600 UC f
SchererEs for mul a, t he crystalmiThee si ze
mechanisms involved in the present processes are elucidated from two different but
correlated solid state reactions, i.e. i) during the preparation of the precursor at the
boundary between TiOand LiAc, and ii) during the subsequent heating, where
decomposition of LiAc and simultaneous nuaedwth of LTO.

Persistence of the intermediate, ,LiOs;, has been avoided by intimate
homogenization by ecmilling the starting mixture. Calcination in an inert
atmosphere seems to enhance the reaction, patbyrdue to the increase in the
oxygen vacancies in TiQinto which Li" ions are diffusing in. Coexistence of TiO
was found to be caused by two different components. One is due to incomplete
reaction, and the other, to the decomposition of once formé&l LtTurned out that
the success of obtaining LTO with its particle size as small as possible depends on
the balancing between the reaction completion and avoidance of LTO
decomposition. We therefore still need the key factors to optimize those conditions

[1] K. Naoi, Fuel Cells 10, 825-833(2010) )
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The layered rarearth cobaltites LnBaGOs; (Ln i rare earth element) are of
great interest since they show charge order, nmetalator and many other
magnetic transitions depending on the nature of lanthal e and t he oxygen
[1]. Both the substitution of cobalt by another Belement like iron [2] and the
introduction of oxygen vacancies [3] lead to a dramatic_

change of LnBaC®s properties. In this respect it is & sl A An
interesting to investigate infence of vacancies in the g i -
cobalt sublattice on the properties of double perovskite. g ;5

The single crystal EuBaGgOs.; was grown by zone = Y N
melting from polycrystalline rod having the samef @® 1o0tao o 0 s
composition. Elemental analysis of thegaewn crystal_ Fig. 1. Fragment of
and initial povder is made by SEM Inspect F (FEI) with 4 0rimetric

energy dispersive spectrometer EDAX. measurementsf the

Electrical conductivity and Seebeck coefficient wergitial polycrystalline
measured along the (001) direction of thegeswvn EuBaCq Os.s.
crystal of EuBaCgyOg .

Differential scanning calorimetry (Fig.1) showtdo heat effects corresponding
most likely to metalnsulator transition at temperature around’®0and
orthorhombic (Pmmm) to tetragonal (P4/mmm) structural transition at T %480
Similar results were previously reported for GdBa@a [4].

As seen irFig.1 the second heat effect in EuBaga; on the contrary to what
is usually observed for double perovskites LnB#UsQ [4] has complex shape. This
observation can indicate more complex behavior of cateditient double
perovskites during PmmiR4/mmm transition in comparison with stoichiometric.
Theresultsofx ay di ffraction experiments fiin si
complex behavior.
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In order to get detailed information about the interaction of iron with amino acids
and neurotransmitterthe electrochemical behavior of a Fe(ll)/Fe(lll) redox couple
in the presence of various amino acids and neurotransmitters such as monoaminergic
neurotransmitters like dopamine, adrenaline andadoenaline, has been studied.
Ammonium iron(ll) sulphateesved as a source of iron. Solubility issues required
that studies being conducted at low pH values.

Cyclic voltammetry experiments revealed the capability of amino acids and
neurotransmitters to interact with free iron and, hence, change its electrocghemi
behavior.

In addition to confirm complexation reactions occurring between Fe(ll) and
amino acids and neurotransmitters potentiometric studies have been carried out.
Calvin-Bjerrum pHtitration technique as used by Irving and Rossotti has been
appliedb determine stability constants at 25
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Fig. 1 Cyclic voltammogram of 5 mM ammonium iron(ll) sulphate in the
presence of 5 mM amino acids in 0.5 M KN€ipporting electrolyte at pH 2.8;=
0.05Vs!
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Zeolite NaY-template removal using HF and HCI as solvent in the synthesis of
zeolite NaYtemplated carbon (ZTC) has been studied. ZTC was charactherized
using Xray Diffraction (XRD), infrared spectroscopy (FR), Elemental Analyzer,
Scanniy Electrone Microscopy (SEMIDX), and N adsorptionrdesorption
isotherms. The results show that the characteristics of ZTC strongly influenced by
the conditions of template removal especially the concentration of HF. The greater
the concentration of HF, ¢hbetter the characteristics of ZTC. ZTC washed with HF
48% has the highest BET surface area (SBET), total pore volume (Vt), and
micropore volume (Vm) respectively 1189 m2/g, 1.09 cm3/g, and 0.86 cm3/g. ZTC
with better surface and pore characteristicsaioled by immersion in HF at the
shorter time (1 hour) and reflux with HCI at the longer time (3 hours).

Fig.1. SEM nicrogrgph of (a) zeolie NaY, (b) ZTC_HF 5% h HCI 37% h
and(c) ZTC_HF 10% 24rs HCI 37% 3irs
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LIGHT VS X -RAY SWITCHING EFFECT S
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In 1998, a hysteresis loop was observed for a mononuclear iron(ll) compound by
varying the temperature under permanent constdensity lightirradiation. This
phenomenon was introduced as ligiduced thermal hysteresis (LITHY.One year
later, we were able to ligigterturb a thermal hysteresis (LIPTH) by a shift of a
thermal hysteresis with green light towards lower and red light towdgierh
temperatures? In 2007 we found a hard-Kay induced excited spin state trapping
(HAXIESST) in analogy to the LIESST effect after green light irradiatith In
analogy to the lighinduced bistability of the LITH similar molecular effects
provoked by hareX-ray irradiation have not been reported so far. In this
contribution, we introduce this remarkable dynamic phenomenon in the molecular
iron(ll) spin crossover compound [Rphen}(NCS)] (phen=1,10phenanthroliné)

a hardX-ray-induced therral hysteresis (HAXITH).
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Here we present the electronic and vibronic problems of mixed ya{&h¢) in
molecular clusters which are of current interest in areas as diverse astaiaid
chemistry, biochemistry, molecular magnetism. We focus on the nanosized clusters
at the border between classical and quantum scales and present a general approach
to the evaluation of the energy spectrum of MV systems containing arbitrary number
of the localized spins and itinerant electrons. Then we discuss the vibronic models
and present a symmetry assisted approach [1,2] aimed to the solution of the
dynamic vbronic problem in large scale MV systems.

/T \ 10
(HaN)sRu.._ /Hu(NHmm" (HgN)sRu—N /N—Ru(NHaj *
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N/ N/
(HsN) Fiu/Né :\\N\Hu(NH ) (HaN) HLll—N o N—Flw(NH )
3NJs! 3/5 3N /4l \ / a/4
Figure. Tetrauthenium systems and the doubl  Keggin anion
reduced

The developed techniques are applied to the analysis of nanosized MV systems.
In particular, we discuss the intriguing magnetic proee of the 2aeduced MV
dodecanuclear Keggin anion in which the electronic pair is delocalized over twelve
sites [Tg) as shown in FigureWe consider alsomixedvalence tetrauthenium
(2Ru(I)+ 2Ru(lll)) systems [3] (assembled asvo coupled CreutdZaube
complexes, Figurejor which possible molecular implementation of quanidon
cellular automata was recently proposed.

[1] B. Tsukerblat, A. Palii, J.M. Clementlian, E. Coronado, in Series: Progress in Theoretical
Chemistry and Physics, v.23:Bfbnic Interactions and the Jafieller Effect pp. 3%8 (2011)

[2] B. Tsukerblat, A. Palii, J.M. Clementrian, A. GaitéAr i Y o, E. Coronado, I nt
Chemistry, 112 (2012) 2849

[3] J.M. ClementeJuan, A. Palii, E. Coronado, B. Tsukerbl@ptics and Spectroscopy,16, 159166
(2014)
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Magnetic molecules have recently attesitinterest in view of their potential to
realize nanometrsized (singlemolecular spintronic devices by a combination of
bottomup selfassembly and tegown lithography techniques. Uniquely, such
electronic devices based on a single molecule are seghptms show quantum
properties, which can be read out and manipulated by electrical means. We report
herein on the controlled generation of magnetic molecular nanostructures on
conducting surfaces, partially sel§sembled on &garbon nanetructures (SW
CNTs, graphene, etc.), or between ngap gold electrodes. The obtained
supramolecular devices are investigated in view of th&ircharacteristics by
means of UHVY and solutiodbased scanning probe, break junction and
electromigration techniquegl.-7]

[1] S. Kyatskaya et. all. Am. Chem. Soc. 131514315151 (2009)
[2] M. Urdampilleta et alNature Mater.10,502-506 (2011)
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A series of iron(lll) complexes with pentadentate Sebéfe ligands containing
chlorido, azido and thiocyanato coligands has beenhsgi#ted, structurally
characterized and subjected to magnetometry [1, 2].

Two complexes with thiocyanato coligands and one with azido show spin
transitions. The complex [FE(anape}(NCS)] (1) exhibits a gradual spin crossover
(SCO) centered &k, = 114 Kand it shows a thermochromism (brdwiolet at r.t.;
dark green afl = 78 K) (Fig. 1 left). The substance [Fegdape}(NCS)] (2) shows
an abrupt spin transition &t = 44 K with 4 K hysteresis width. The spin transition
proceeds from thentermediatespin S = 3/2 to the high spi® = 5/2 states (Fig. 1
centre), where the intermediate spin is not typical for hexacoordinate iron(lll).
[Fe®i BrSalpejN;] L ¢OH (3) underlies a gradual SCO centeredTat= 142 K
(Fig. 1 right). All systems are cooperative witigher values ogi factors of low (or
intermediate) spin states. Molecular vibrations have a considerable contribution to
the partition function. Experimental data were fitted with [likg@ model with
vibrations (in the case of compoun®) ith Gauss tribution). The precursors,
[Fe(2 anapejCl] (4) and [FebiBrSalpe} C1 ] 10Q5), arklin the high spin state
in the whole temperature region.
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Fig. 1 Magnetic properties of B{li anape}(NCS)] 1) (left), [Fe@i anape}(NCS)] @)
(centre) andHe®i BrSalpelN;] L ¢OHl (3) (right). Solid lines fitted.
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A number of coordination compounds containing Dy(lll) central atoms have
been synthesized and subjected to magnetochemical analysis using a contemporary
hardware (SQUID magnetometer/susceptometer MBPWUB. Four Dy(lll)
compplexes show a slow magnetic relaxation (based upon the AC susceptibility
measurements) that is typicak fsinglemolecule magnets [1].
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Surprisingly, also a simple mononuclear Co(ll) complex [G{H?Ph),] also
spans the class of singheolecule magnets (singlen magnets). This compound
exhibits two relaxation processes [2].

2110 m®* mol™!
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