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TMHMATOX XHMIKQN MHXANIKQN
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EPEYNHTIKOY INXTITOYTOY XHMIKHX MHXANIKHYX
KAI XHMIKQN AIEPTAXION YWHAHY OEPMOKPAXIAY

OMIAHTHX : AQ. Avdotag XQuoavbov, Aéxtopag TTavemioThLo Tov Surrey,

Hvopévo Baoiiero

OEMA :Iogaywyn ovvBétwv VAXOV pe petadiixy uito amd
QVTLOQAOELS VTOALAOOTEWC

TONNOX : AiBovoa Zepuvoginv TXM

HMEP/NIA : Mépmrn, L9 - 12 - 96

QPA :7.00 p.u.

NEPIAHW¥YH :H pébodog mogaywyng Self-propagating High-temperature

Synthesis (SHS) eivau Baoiopévn mavew o avtodiadoteg OVTLOQAOELS %Ol EXEL EAKVOEL
OQKETO BLOUNXOVIXG EVOLOPEQOV eTELdT KAVEL XONON XOUNATC EVEQYELOS UE VYMAS QvBuo
noQaywyns. Meketifnxe 1 avtidoaon avtodladdoews uetaEy TITaviov KoL xaQBOVVOL
HETOBAAAOVTAS TOQAYOVTES TN avTidaoms 6mws Tov Quiud Béouavang, to uéyebog not
TV TURVONTTO poQiwv. IIQoTddnxe HOVTELO TNG OVTIONAOEWS we PAON VTV TwV
moQatnonoewv. IIQoadimn Tov oudMgov, vixehiov xal xaAxov oTLS AVILIQOVOES OXOVES
XounAwae v Beopuoxgacia avagréEemg Adyw Tng VIaQENS EUTIXTIXOY pilynatog uetov
QUTAOV TWV UETAAAWY %Al TOV TLTAVIOU %o 0d11yN0E TNV TaQaywyy ovvOETWY VALXMOV e
neTaAlxn uita. IIpoodrxn Bodgoapiov eixe oav ostotéheopua v maoaywyn (Ti, W)C
TTOV SLOOXOQITILETAL TTLO OUOLOLOQPA TTNY UETAAMXY ufTea. ©a ovintBei 0 gOAog TWV
TOQAYOVTIWY TNG AVIIOQAONS AV TTNY TEAKT WHQODOUY TWV VALXGV.
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EPEYNHTIKOY INXTITOYTOY XHMIKHE MHXANIKHE
KAI XHMIKQN AIEPTAXION YWHAHYE OEPMOKPAXIAY

OMIAHTHZ : 0. Ayyehog Kovtoouu@ing, Metadhovoyés Mmy. E.MLII

OEMA : H andBeon uegopundy vhndry pe xQfion mAdouatos: dicgyooieg
RAAORATOG KA, TEXVOLOYIRES EQOQUOYES.

TONOZ : AiBovoa Zemvapiov TXM

HMEP/NIA s Asvtépa, 18-11-96

QPA :7.00 w.u.

NEPIAH¥H :H X0Tion XeQuuIndY EMXOATPEQV WE KOMON TARORETOC

amoTeAel i 1duaitea Sradedouevn Texvixi omdBeong SHTTITIY VAGOY 0% S1Gpogeg
ELQAvELES Yo TV mootania Toug and Suapooa megiBdriovia Asitovgylag. O
EXOAVPELS TAGOUOTOG QVIIKOVY 0TV XQTTYOQI TWV MOXEWY STTMKOATVEWY Xal
XOTCLUOTOLOUYTIQL EVQUTATH TF AVILTQUBLKES, CvTIdLaBQOTIXES Kt BEQUONOVETINES
eQoQUOYES. Katd tnv texvirt avei dnuiovoyeivow mhGowa 0z éva aboavée atouwo ps ™
fBeQuoxgacia va avégxetar gtovg 20.000 ® K. Ztn gAdya RAGONATOS TQOGOdOTEITAL TO
QOg arLéBLon VAWS e 0T TUVEKELX EXTOREVETOL IQOS THY ExLGVEWL TTOU TQOXELTQL VO E_;a
ETRaAUPBEl dopdviag emxahvym, To TaX0g TG OMOLC WROQEL VO XURAIvETOL aztd 50
wm WXL xar 2 mm aviloya ye 1o yAXO.

LTV TCQ0V00 SLiAeEn NuQovaLdtoviar oguouéva GToXEl Lo TS METUAAAQUQYLKES
boaoers ov onoleg ovuBaivouv ot gAéYa RAGOMGTOS XATE TV anébeon twv
CTUXGAUYEWY %O QVATTUOOOVIAL OQLONEYQ SEBOMEVO. OYETIXG e TN WITXQVIXT Hal
TQoAOYIXY CUUTEQLPOQG SLOPOQWV ELOTRWUATAV CVTTTIATW . TEAOg meQuypdpeTan n
ennidpaon axtwoPoriag excimer laser otV EmLPaveld OQLOREVWY HEQAUIXDV
ETUROAUYEWY AL ILUQUTBEVITL OQUOMEVES TEXVOADYIHES EQUQIOYES CLUTDV TWY VAWV,

TOTAL P.BG



CAINOMENA 2YNTONIZMOY KATA TH POH YIPOY YMENA
2E TOIXQMA ME NEPIOCAIKH AIAMOP®QZH

B. MnovtoCoyAou A
Tpnpa Mnxavoloywv Mnxavikav Biopnxaviag
Navermomuo Osogaliag

Avuripo, I\/oq'w@}mr Flap

NEPIAHWH

H pon uypou ot enagn pe Toixwpa pe MEPOdIKY Siapdpewaon anavraral
ouxva o€ gupela khipaka peyeBuv. XapakmploTikd NAPASEIYHE YEWPUTIKAS
KAipakag eival n aAknAenidpaon G pong notapou pe app®ddn nuBpéva:
ouxva dnploupyeital neplodiki oelpd appologwy (dunes, antidunes) mou

ATARASAY TV AAA KA eMACAZ AV TR IeTAenanf thenTAr 9Ans STiv
KAIHOKO Twv OCuokeuwv petagopds Ospudmrac/ualac, n  Swapdpewon
dlatapaxwv ong OTEPEES STUPAVEIES sval} /A~ - aTedel cuvnbiopévn
NMPAKTIKA yla Mv evTaTikonoinon twv puBiw: , rogopde (nx. Sounuéva
MATPWTIKA  UAIKKG TUPpYwV  anoppd@noneg, «uuaToeideic  em@aveleg
CUHNMUKVWTWOV).

H napougiaon enikevipwvetat oy Bewpntikh eEfTaon me snidpaone
KUHATOEIGOUG TOIXMPATOG OF UMEVA UYPOU NMoU THMTEL eAeUBspd 1) ugpioTaTal
diatunon ano agplo peupa. EEeTdletal n IEwdNe pon 08 WIKpoUC aAAd in
Hndevikoug apiBpoug Re. Mpapuiki av@Auon (KQt@AAnAn yia datapaxée
HIKPOU TAGTOUG) anodeikvuet v unapEn ouvioviopoU petall TOXOUATOR
Kat ehetBepng smugavewag (i demepavelag vypou-aspiov). EEstdletan n
£Nidpaan Tou UAKOUG KUMATOG TWV SlATAPUXWY, TOU MAXOUC TOU UUEVA Kal
™G TaXUMTas TOU aépa oIV EVIAGT) TOU OUVTOVIOHOU. 38 OPIOHEVEC
NEPLOXES TILWY TWY NAPAUETPWV NAPATNPEITAL YPAUKUIKA ANElpn evioxuon.

To ¢gawvopsvo mou meplypagerai eival mBavov va £Xet onUavTiki
cniSpaon om Suvapur Twvy puluay poTapopés ot dwormeparola KAt n
Katavonon Tou va guvelo@Epsl ot BEATIOTH emAOYH TNG MOPPNC Twv
duatapaxwy. Enmdueva Bnpata npog TO OKOMO aQuTd slval 1 MEPANATIKY
£MaARBeuon TWV MPOBASYEWV Kal 1) avanTugn un-ypappikig 8swplag.
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TMHMATOX X HMIKQN MHXANIKQN
&
*EYNHTIKOY INSTITO YT Y XHMIKHE MHXANTKHx
\I XHMIKON AIEPrATION YWHAHY OEPMOKPAx A

[HX A0, Mixaane Bapdafovhuag, MevaAdovgyoc Mmyovixée

.

: Aifovoa StuvaRiuwy TXM

¥ A tAevtéoa, 4 - 11 - 96

andlov B uo{wouemuu-uoyia WROTEAEL THY xguer 1€8080 mgaoxev'dg TeUg, ‘m'mmd
TS WIKGVIKES L8L0THTE 6 WHtpaC TUYXROWOS maxrustat oy uvgnuéwnvavcimaon

Zn SLdAreEn Bn TCQOVALATTOUY T aroteAfonarg £oenvae. u’sv.‘aﬁm‘a“im"vo Wa gelpd

Sudq e Tegvig, O TQUIOAOYLRES WOL6TNTEE Teow VAROY eRiaoTmay ke TBbuetoo ran
T "O5". AVaITUXBNKE Eve povetie moy TEQUIVEPEL TOY uMxavigus @BoQbe os Ui
o § KO XQTASE1AVIEL TOV 2020 TV KUK GY CwpaTidicry. Téhoe, $YUvE MQUUTIEBELY ) ed
epag VTELO (UT6 e, ok @AAG OUYHETR VAG e SurpogeTings umoa‘i.,:(avo&wwmz XaAvBec,
®Qd OV, STOREKEC omivec). oy TEQUELOUY Heoapmixg oORaTIdlE. - .

2 .,.....-...._«....h._._
A . *
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STATIZTIKH MHXANIKH TQN E’II'EPOHOAYMEPQN:
AITO THN EIIISTHMH TQN IIOAYMEPQN ZTH BIOAOI'TA

Ap. XouoooTopog Z¢atog
Department of Chemistry
Harvard University, USA

Agvtépa, 21 Oktwfpiov, 7 pp

H GsopnTiki] MEAETY TV TIOMMEQOV UE TIG HEBOSOUG TNG OTATIOTIKNG KMYAVIKNG,
OLVSLALOMEVT] LE TIG TEXVIKEG TWV CUOTNUATOV UE TUYAOTNTE AT TO XHEO TNG ETUOTHUNG
TV UMK®V KAl TNG QUOIKTIG TUUTIKVOUEVIG DATG, HaG ETILTOETIEL V. ££QYOUPE GUUTIEQUOUOTO
Y1 TO TIOATIAOKO EVEQYELOKO TOTUO TWV SLAPOPPDOEWY TWV GUUTIOAUPEQMV KAl AKOLLT] KOl TWV
TIOWTE LVE®V.

Me T} forfELa QUTOV TWV TEXVIKOV HEAETOVPE T GUUTIEQLHOPE SLaXWOLTUOV O MKQOPATELS
TOV GTATIOTIK®V CURTIOAVHEQ®DV KAl TV UT| TEQLOSIKGDV GULTIOAUHLEQ@®V, TG OTIOL0, TIQOKUTITOUV
KaTd KOQOV OF TIOAVUEQLOPOVG EAevBEQwV QULGV f ot cuotnpata ue Bspuosvaictntoug
TIOAULEQIKOVG SEOHOUG, OTIWG OL TIOAVOVQEBAVES.

Baou opeg B€om oty £pgvva T Tuyainv ETEQOTIOMUHEQAV EXEL T) HEAETT TWV HUOIKWVY
aQX®V TIOL SLETIOLY TN CUUTIEQLPOQE TIOADTIAOKWV BLOTIOAVUEQ®Y, OTIWG Ol TIPWTELVEG, Yia TNV
gvELPEOT TNG povadikng Puokmig Srapoedwang Toug UECQ OTO TLOAOTIAOKO EVEQYELAKO TOTUO
gKOTOUULEIV GAA@V Slopopddoswy. H otaTiotikn LT(QVIKT) ETULTETIEL TN PETAPacT amo
UUKQOOKOTIKT) 0T LEKQOOKOTILKT) EIKOVOL UE UTIOAOYLORO TV Beppoduvapikay HeysBov Kol T
PEAETY TOV GOOIKOV HETOTITOOE®V OTA CLOTHRATO avtd. Ta amoteAéopato WAG TETOLNG
£pEUVOG £XOLV SOOEL LKAVOTIOLNTIKEG EQUIVELES Yla TOV TEOTIO HE TOV OTOLO T) TELTOTAYNG
Soun twv TETEveV EXEL kKwdikoToinbel otnv TMPTOTAYT aAANAOUYie TV apvoEEwy Kat
gxouv avoifel To SPOPO yia TNV KATavonomn Tev PLoKGVY agy®v TG Sewpiag g EEMENG TwV
ELO®V.
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TMHMATOX XHMIKQN MHXANIKON -
&

EPEYNHTIKOY INETITOYTOY XHMIKHE MHXANIKHX
KAI XHMIKQN AIEPI'AYION YWHAHE 6EPMOKPAXIAY

OMIAHTHZ :Dr. T. Bancewicz, Nonlinear Optics Division, Institute of
Physics, Adam Mickiewicz Upiversity, Umultowska 85, 61-614
Poznan, Poland

OEMA : Influence of Linear and Non-Linear Mulupole Polarizabilities
on Light Scattered Spectra

TONMOX : AlBovoa Zevagiwy Tunpatos Xnuwdv Mipravixdy

HMEP/NIA 1 Aevtépa 21 - 10- 96

QPA : 7.00 p..

INEPIAHWH tIn this lecture foundations of light scattered spectroscopy are reviewed.

The special attention is paid on interaction-induced (collision-induced) contributions to light scattcred
spectra and in particular to purely interaction-induced ones i.e. the spectra for transitions forbidden in
one-molecule spectroscopy. A general theory of these spectra is fllustrated by our study of the anisotropic
and isotropic components of low density CF4 spectra

Polarizabilities induced by molecular interactions play a deciding role in processes involving light
scartercd by optlically symmetric molecules like CF4. In particular, dipole-induced dipole (DID)

interactions are responsible for most of the forbidden depolarized signal in the vicinity of the Raylcigh
line, Besides, it is expected that the contribution of the dipole-induced muitipoles to the spectrum is more
pronounced as the Raman frequency shifts increase. Collision-induced scattering (CiS) can be thercfore an
efficient experimental way-now, the only one-to evaluate the independent componcenis A and E of the
dipote-quadrupole and dipole-octopole polarizability tensors, respectively. Before this wotk, the CF,

anisotropic absolute intensities had been measured below 60 cm! and the corresponding isctropic ones-
which are very weak-had never been noticed. Here, we present the absoime intensities of the CFy

anjsotropic and isotropic spectra up to 180 ! from the Rayleigh line. -

Due to this wide frequency range, theoretical attention has been paid on the multipolar mechanisms of
bigh order as well as on the influence of the light scattering mechanismns where hyperpolarizabilities are
coupled with the permanent octopole and hexadccapole moments of the CF, molecule.
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EPEYNHTIKOY INXTITOYTOY XHMIKHX MHXANIKHX
KAI XHMIKQN AIEPTAXION YWHAHX OEPMOKPAXIAX

OMIAHTHX :Dr.Uwe Hohm, Institut fiir Physikalische und Theoretische
Chemie der TU Braunschweig.

OEMA : The refractive index of gases - new insights into an old topic

TOIIOX : AiBovoa Zeprvagioov TXM

HMEP/NIA : Toitn, 1-10-96

QPA :7.00 w.p.

NNEPIAHWH :The (complex) refractive index is one of the most fundamental

properties of matter. The corresponding molecular property is the polarizability which is
of fundamental importance in, e.g. all phenomena describing the absorption.
propagation, and scattering of light, respectively, in the field of intermolecular
interactions and various aspects of chemical kinetics.

In this lecture we will discuss new experimental techniques for measuring the refractive
index of gases and the polarizability of atoms and small molecules. We will show that a
precise knowledge of the refractive index gives valuable information in all fields of
physical chemistry. In particular, we will discuss optical properties of metal vapours, the
influence of the surroundings on electro-optical properties of gases, thermodynamic
quantities and the equation-of-state of gases, and we will give a new quantitative insight
into the pre-resonance Raman effect.
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EPEYNHTIKOY INXTITOYTOY XHMIKHX MHXANIKHX
KAI XHMIKQN AIEPTAXIQN YWHAHYX OEPMOKPAXIAX

OMIAHTHX : J.H. Scholtz, SASTECH

O0EMA : Application of Fischer-Tropsch Technology at Sasol

TONMMOoXx : AiBovoa Zepvaginv TXM

HMEP/NIA : [Tagaoxevn, 27 -9 - 96

QPA :16.00 .

NEPIAHWH : At Sasol syngas is being converted to a blend of hydrocarbons

by means of Fischer-Tropsch technology. These hydrocarbons find application in various
markets: the shorter chains (e.g. ethylene) is used as a chemical building block while
longer chains find application in the gasoline, diesel and wax markets.

By taking advantage of the controlling kinetics it is possible to shift the Fischer-Tropsch
product distribution to some degree. This is done at Sasol by making use of different
kinds of reactors which operate under different conditions. Some of the underlying
phenomena will be discussed, as well as the four reactor types in use at Sasol.

An overview will also be given of how this technology is integrated into a coal to
gasoline plant.



SOLID STATE IONIC AND MIXED CONDUCTION

Professor I. Riess
Physics Department, Technion

Israel

(Monday, September 9, 7:00 pm)

Many of the solids with ionic bonding exhibit non-negligible ionic conductivity mostly
at elevated temperatures. This conductivity can reach the high value of 1 S/cm in some of the
materials. The electronic conductivity, on the other hand, can be low. This yields solid
electrolyte (SEs). When the electronic conductivity cannot be neglected the solid is a mixed
ionic electronic conductor (MIEC). Electrodes of different nature can be applied to the solids to
form solid state galvanic cells. These cells have unique properties, mainly because of the
electronic conductivity. They have also interesting applications.

The talk will discuss:

a) The reasons for the formation of the SEs and MIECs.

b) Characterization of the SEs and MIECs by their mobile and immobile point defects, the
key defect models and corresponding examples.

©) The I-V relations of galvanic cells based on SEs and MIECs, for the key defect models.

d) Defect concentration profiles and their dependence on the nature of the electrolyte defect
model, nature of electrode materials and applied voltage.

e) Application of SEs and MIECs for energy conversion, sensors and other applications.
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EPEYNHTIKOY INEZTITOYTOY XHMIKHE MHXANIKHE
KAl XHMIKON AIEPTAXION Y¥PHAHE OEPMOKPAXIAX

OMIAHTHZ : Professor. Savvas G. Hatzikiriakos, Department of Chemical

Engineering, The University of Brmsh Columbia,Vancouver,
B.C. V6T 1Z4 Canada

OEMA :Dynamic Wall Slip of Molten Polymers

TONOX : AlBovea Tepvagiwy TXM

i

HMEP/NIA 1w, 11 Tovilov 1996

QPA :7.00 u.

NEPIAHWH : It is known that molten polymers slip over metal surfaces when

—~ the wall shear stress exceeds a critical vaiue. The slip velocity of linear molten polymers iy
has heen found to be a function of wall shear stress, temperatuxc, pressure, work of i
adhesion and the molecular parameters of the polymer. To realistically simulate
polymcr proccssing operations, interfucial constitutive relations (slip velocity models)
are required as boundary relations, with particular cmphasis on the dynamic slip
behaviour of molten polymers. Finally, the need for dynamic models and a recently
developed approach to describe the slip velocity of molten polymers under dynamic
situations will be discussed to a certain extent.

[Priet RS
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EPEYNHTIKOY INXTITOYTOY XHMIKHE MHXANIKHX
KAI XHMIKQN AIEPTAXION YWHAHY OEPMOKPASIAY

OMIAHTHX :Professor Christos G. Takoudis, School of Chemical
Engineering, Purdue University, West Lafayette, Indiana
47907, U.S.A.

OEMA : In Situ Real-Time Probing of Surface Chemical Processes at

High Gas Pressures

TOIIOX : AiBovoa Zepavaginv TXM

HMEP/NIA : Toit, 9-7-96

QPA :12:00

IIEPIAHWH :Real-time in situ probing of surface chemical presses during

several heterogeneous catalysis reactions at high gas, pressures is presented and
discussed. The emphasis will be on Rh-, Pt-, and Pd-catalyzed reactions at temperatures
up to 500° C, and pressures up to 1 atm. In situ real-time surface-enhanced Raman
spectroscopy, in situ FTRAS, mass spectrometry, ex situ XPS, AFM, and STM are the
main techniques used.

The two -and three-dimensional selective epitaxial growth of SiGe and Si-based thin films
is also briefly discussed in this context, at substrate surface temperatures up to 800°C.
Results from in situ real-time emission FTIR, XRD, XTEM and other techniques
mentioned above are presented and discussed.
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Charge transport i1 nhotoacti ¢ molecular semiconductors:
a study of hole mobilitics in trivalent mnetal pthalocyanine thin films

A.oannidis, R.Coté, J.P.Dodelet
INRS- - Ehegiz ef  Matena ox ; Quebec , Canada
Abstract

Transient photocurrent measuremsnts were used to¢ study hole trangport in the highly
photoactive p-type organic semiconductor chlorcaluminum phthalocyanine (ClIAIPc), with key
comparative measurements performed ou related group IR metallophthalocyanines. Substrate
temperature (T,) during vacunm subliuation of thin films of CIAIPc(~1jum) is controlled so as to
obtain variable ancounts of amorphon: and polycrysiallius phases. The drift mobility increases by
an order of magnitude upon the appearance ofvicrocrystallites in the largely amoxphous films,
Mobility behaviour over a rauge of applied dlecuic fields and remperatures is then analysed within
the framewoik of the disorder formalism of Bissler ot al. Agreement with the predictions of the
formalism is shown to persist throughout the structural variations yielding vahies for parameters
of energetic (6) and positional (X)disorder and the width of the density of states (6) m accordance
with the change in structure, which is verified by TEM, On increasing T, from -40 to 60°C, ¢ and
2 decrease by 29% and 38% respectively, while high field mobhilities at room temperature rise
from 2.3%10°° cm®/Vs to 2.0%10* can®/Vs. Treatment according to the disorder model engbles the
quantification of the effect of structural organisation on the hole mobility, while determining the
extent of the effect of fabrication conditions on filiu structure,

The disorder model is shown to apply alse in the relared ClGaPc and ClloPc and low
temperature measurements for all thre: dyes show on unprecedented reversal in the activated
mobility behaviour, the mobility rising with fliug reniperatures in the span 193K-77K. A charge
transport mechanism involving variable r-orbitel averlep emerges on analysis of all drift mobility
dependencies.

Tuecltfag/ Suvwe 2S
Fpa \



+

SEMINAPIO

TMHMATOZ‘. XHMIKQN MHXANIKQN

B ]

=& =

EPEYNHTIKOY INETITOYTOY XHMIKHE MHXANIKHE
- KAI XHMIKQN AIEPFASION YWHAHE OEPMOKPAZIAY

~ OMIAHTHX : Dr. A. Naoumidis, Institute for Materials in Energy Systems,
IWE 1, Research Centre Jiilich, D-52425 Jiilich, Germany

OEMA : Material and component development for solid oxide fuel cells

TONOX : Atbovoa Zepvogiwv TXM

HMEP/NIA : Toit, 18 Iovviov 1996

QPA :7.00 ..

NEPIAHWH : Solid Oxide Fuel Cell (SOFC) are energy conversion systems
~ with high efficiency using thin porous ceramic layers for the electrodes and a gas-dense

electrolyte layer. High electrical conductivity, phase stability, thermomechanical and
chemical compatibility are required for the materials of the different components.
At the present time the commonly used materials are yttria-stabilized zirconia (YSZ),
doped lanthanum manganite for the air electrode (cathode), nickel/YSZ cermet for the
fuel electrode (anode), and a metal (Cr-based alloy) or ceramic (doped-lanthanum
chromite) for the interconnect. The most promising type of SOFC is that of zhe so-called--
flat de51gn
S In a,\lntroductlon ‘the general demands for the development of the SOFC system will |
~ discussed. The work in the Research Centre Jiilicn will be bnefly derionstrated on aw'
example of the development of .the cathode material, and the pressing of the -so-called "

, “substrate des1gn” ayﬁltematwe constructzoru)f the ﬂat SOFC desxgn ¢ e s
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EPEYNHTIKOY INXTITOYTOY XHMIKHX MHXANIKHX
KAI XHMIKQN AIEPTAXION YPHAHY OEPMOKPAXIAY

~ OMIAHTHZ : Professor Jack H. Lunsford, Department of Chemistry, Texas
A&M University, USA '
OEMA :Recent Advances in the Catalytic Conversion of Methane
TONIOX : AiBovoa Zepvagiov TXM
HMEP/NIA : Acvtéga, 17-6 - 96
QPA :7.00 w.u.
- NEPIAHWH : One of the great_challenges in_the field of heterogeneous catalysis is the

conversion of methane to more useful chemicals and fuels. A chemical of particular importance is ethene,
which can be obtained by the oxidative coupling of methane. In this reaction CH, is first oxidatively

converted into C,Hg, and then into CyH,. The fundamental aspects of the problem involve both a
~ heterogeneous component, which' includes the activation of CH, on a metal oxide surface, and a
homogeneous gas- phase component, which includes free-radical chemistry. Ethane is produced mainly by
the coupling of the surface-generated CH3 radicals in the gas phase. The yield of C,H, and CyHg is
_limited by secondary reactions of CH3 radicals with the surface and by the further oxidation of C;Hy,
both -on the catalyst surface and in-the gas phase. Currently, the best catalysts provide 20% CH4
conversion with 80% combined €,H-and C,Hg selectivity in a single pass through the reactor. Less is
known about the nature of the active centers than about the ‘reaction mechanism; however, reactive

-~ oxygen jons are apparently reqmred for the activation of CHA on. certam catalysts There is spectroscopic

ev1dence for. surface ‘O™ or O§ ions. In addition to the. ox1dat1ve coupling of CH4, cross couphng :
- Teactions, such as between methane and toluene to produce styrene, have been investigated.- Many of the”

R

e _ _same catalysts are effective, and_the cross coupling réaction also appears to involve . /€ surfacé-generated — - |

e

-~ radieals.-Although a-technological process-has-not-been developed, .extensive research-had resulted IILL‘
_ A_re,ason_a,ble understanding of the elementary reactions that occur d_l_L_nng the oxidative coupling of methane.
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EPEYNHTIKOY—INETITOYTOY XHMIKHE | MHXANIKHZL
KAI XHMIKQN AIEPFAEIQN YWHAHX OEPMOKPAZIAE

TN
~ OMIAHTHX :Prof. Rasmus Fehrmann, Chem1stry Department; —The
Technical University of Denmark.
OEMA "7 :Recent research“f)i‘agress on 502 ox1dat10n and DeNO

catalysts and model systems -~ - e

TONIOX Al.Govoa Zeuwaguov TXM
HMEP/NIA : Tevdiorn 12 Jouviov 1996
QPA : 7.00 p.pu.
— NEPIAHWH : Commercial catalysts for NOy removal and SO, oxidation and

their model have been investigated by spectroscopic; thermal, electrochemical and-X-
ray methods. Structural information on the vanadium complexes and compounds as well
as physico-chemical properties for catalyst model systems have been obtamed The
results are discussed in relation to proposed reaction mechanisms. - -
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SEMINAPIO =™

_TMHMATO}: XHMIKQN MHXANIKQN

T TE e R e e

EPEYNHTIKOY INSTITOYTOY-X HMIKHE MHXANIKHE
KAI XHMIKON AIEPTAZION YWHAHSE OEPMOKPAZIAY

OMIAHTHX :Prof V Kozhukarov Sof1 Un1vers1ty of Chemlcal Technology
and Metallurgy, 8 Kl. Okhndsk}alvd Sofia - 1756 Bulgaria
§0vTpnen boaylevard 7
OEMA : Advanced ceramics and non- crystallme materials: Synthesis,
properties and structure
TOIIOX : AiBovoa Zepvaginv TXM
HMEP/NIA 2 6 ?®6
QPA s L OO o
~TTEPIAHWH - - = :The investigations carried-out thematically are summarized-as -- ==
follows: i. glass formation and phase diagrams, ii. Properties and structure of new - =

vitreous materials, iii. High Tc superconductors and La-based perovskites, iv. Laser
svnthesis and processing of glassy materials, v.- Sol-gel processing, vi. Photo-
Luminescent type- of glasses, vii. Materials charactenzatmn techniques and chemical
analysis. Objects of investigations are tellurite, phosphate-based glasses, new oxy-halide
“~family of glasses, optical glasses and optical memqry thin 1lms opper and La-Co-based- -
perovskltes thin films and layer structures 6f S‘i }lépg and SnO/é\based
- ceramics and vitreous products. generally via, sol-gel route. \§tiuren
~ On the basis_of the experiments carried ou yglass. formation and phase equ1hbr1um
diagrams in a wide range of binary and “ﬁe)mary tellurite systems with and without i
- - transition elements- as -well as--with _arffd without halides will be_discussed. New  _._
===~ semiconductive. glasses-as_ well as optical tellurite glasses with heavy halides have been ' ~
= -investigated. Powder :pracessing . and development of mixed - conducting oxide
”"m -“membranes on La dnd Co-base have been accomplished and studied in details. Different -
== — precise ' methods have been- apphed for analysis -of macro-, --micro and super-fine- levels.. -
_.,_..____Laser synthesis and- processing_of- thin films useful for optical media have been”
' w7 mvestlgated Sol-gel routeAhave been applled for thehposmon of thm coatmgs on glass :
-.and ceramics substrates. : T e
The presentation is an 0verv1ew and presents in summary data and mterpretatlonA
-T,'“.l Obtamedovet a20 year penod e i e : 2
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SEMINAPIO

TMHMATOX XHMIKQN MHXANIKOQN

&

EPEYNHTIKOY INXSTITOYTOY XHMIKHE MHXANIKHE
KAI XHMIKQN AIEPTAZION YWHAHEZ OEPMOKPAZIAZ

OMIAHTHZ : Dr. John Tsikoyiannis, Mobil Research and Development !
Corporation, Princeton Research Laboratory, USA y

OEMA : Selective Hydrogen Combustion with Transition Metal Oxides

TONMOX : AiBovoa Zepvaiewy TXM

HMEP/NIA : Toitn, 28 Matov 1996

QPA : 700 w...

NEPIAHBYH : Transition metal oxides are characterized by multiple metal

oxidation states, a rich variety of crystal phase structures and high lattice oxygen
mobility at high temperaturc. The lattice oxygen of some of these phases can be
delivered to selectively oxidize gas phase molecules to valuable partial oxidation
products, for example maleic anhydride {rum butane and acrolein from propylene.

In the first parxt of the talk we will discuss some oxidation and reduction properties of
vanadia and show, using gravimetric techniques, that these properries are {nfluenced by
the vanadium oxidation state and by the crystal structure of the oxide phase present. In
neat vapadia, vanadium in the bulk is stabilized due to kinetic reasons in the Vv4+

oxidation state for a broad range of fuel rich propane air compositions and in the V5+
state for fuel lean compositions. In vanadium pyrophosphate, vanadium is always
Stabilized in the V4+ state, regardless of composition, due o structural reasons.

In the second part of the talk we will show that some transition metal oxides cap
selectively oxidize hydrogen to water from hydrocarbon/hydrogen mixtures, by virtue of
their lattice oxygen. These Selective Hydrogen Combustion (SHC) catalysts can
potentially be employed as hydrogen scavengers in paraffic dehydrogenation processes,
in combination with conventional dehydrogenation catalysts, to improve the equilibrium
limitcd olefin vield and supply part of the heat requirement. We have demonstrated this
concept and obtained almost double the equilibrium propylene yield from propane, by
using combinations of dehydrogenation (DH) and SHC catalysts and by employing
process configurations in the REDOX or COFED gaseous oxygen modes. Selected
DH/SHC catalyst combinations and appropriate process configurations will be discussed.

TOTAL P.81



SENMINAPIO

TMHMATOX XHMIKQN MHXANIKQN
&

EPEYNHTIKOY INETITOYTOY XHMIKHYX MHXANIKHX
KAI XHMIKQN AIEPT'AXIQON YPHAHY OEPMOKPAXIAXY

OMIAHTHX :Professor Dragomir B. Bukur, Department of Chemical
Engineering, Texas A & M University, College Station, TX
77843-3122, USA

OEMA :The Role of Promoters and Binders in Fischer-Tropsch
S ,{ynthesis over Iron Catalysts

TOIIOX : AiBovoa Zepvaginv TXM

HMEP/NIA : Aevtépa, 27 Matov 1996

QPA : 7.00 ..

NNEPIAHYH : The effects of potassium and copper promotion, and silicon

oxide (silica) binder on activity and selectivity of precipitated iron catalysts for Fischer-
Tropsch synthesis (FTS) were studied in a fixed bed reactor. It was found that both
potassium and copper increase catalyst activity for FTS and water-gas-shift (WGS)
reaction. Potassium promotion (~0.2 - 1 wt%) results in increase in the average
molecular weight of hydrocarbon products, and suppression of secondary reactions
(Isomerization of 1-alkenes to 2-alkenes, and olefin hydrogenation to paraffins). Copper
promotion (~3wt%) has similar effect on hydrocarbon distribution, but it also enhances
the secondary reactions. The activity of double promoted (100 Fe/3 Cu/x K, x=0.2 or 0.5)
catalysts was higher than that of singly promoted catalysts and was independent of
potassium loading whereas their selectivity behavior was strongly influenced by their
potassium loading.

The FTS and the WGS activity both decreased with increasing amount of silica binder.
Catalyst deactivation rate decreased with addition of silica binder, whereas the
secondary reactions increased with increasing silica content.



SENMINAPIO

TMHMATOX XHMIKQN MHXANIKQN
&

EPEYNHTIKOY INXTITOYTOY XHMIKHX MHXANIKHX
KAI XHMIKQN AIEPTAXION YWHAHY OEPMOKPAXJIAX

OMIAHTHX : Professor Joseph L. Katz, Dept. of Chemical Engineering,
Johns Hopkins Unversity, Baltimore, MD 21218

OEMA : Homogeneous Nucleation - Theory, Experiment, and
Applications '

TOMmOoXxX : AiBovoa Zepvapinov TXM

HMEP/NIA : Tottn, 21 Matov 1996

QPA : 7.00 w.u.

INEPIAHYH : This talk will begin with a description of Nucleation Processes

why they occur, the types of barriers that cause them, and a discussion of various types
of nucleation, i.e., homogeneous, heterogeneous, boiling from active sites, crystal
nucleation. The present state of knowledge on the nucleation of supersaturated gases
then will be reviewed in detail. This review will include a discussion of experimental
results, their accuracy and reliability, and their comparison to the theories.
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ZEMINAPIO

TMHMATOX XHMIKON MHXANIKON l
i

EPEYNHTIKOY INETITOYTOY XHMIKHE MHXANIKHZ
KAI XHMIKQN AIEPTAZIGN YPHAHE OEPMOKPAZIAY

el

— OMIAHTHE : K. Mroie, Kafmymois, Tewmoviné Tavemoriuo ABmviov. (;i
OEMA : Ta vyed anméfinte tov shaotoufeiny wg vrdoTRWUS
Héousvomg POV atuwtov. ;;,‘

TONOX : Alfovoa Zepwvaiwy TXM ﬁ
HMEP/N1A s ASUTEQX 13 - 5 - 96 h

&

QPA : 7.00 p.p. E&j
NEPIABYH H fpguve v THY Swaxeipuon twv vyowy anofiitwy twv k

ehaoTQifely Ta tehevraia déxa xQOVia 0TO eQyaotiQLe Muxpoflodoviag Tou
Tewmovixoy Ioveniotnuion Adnviv €dele T To andfinto AOYQ NS XaunAfg
TEQLEXTUXATNTAC TOV 08 GLWTO NAL TNG UEYOATIE WEQLEXTIXOTNTAG TOV OF OQYAVLXO

“hre

W s et e _temr s
R TN o SN
SELIPE e IR

avBooxe TQOCEEQEL Eva EXAEXTIXO UMAOTQWMG TIOV guvosl TV avarmTtuEn wiag
eEedunevptvig ouddag Poxtnglov Tou YEvoug AZotopacter. i
Ayt 1 Wudtita exdnhdveran Wurirega oo aofeovddn eddem tng Meooveiov. Etou btav
Tétola £3aEn déxovial vyed andfanta eAcotoufeiny and aegdfies ouvimeg, o

RARQOBUHOE TOUE TATBUOMGS suAovTiEeTon ue BoxTiQua TOV Yévoug Azotopacter.

H aygovouun okio avidy 1wy Boximolwy elvar peydhn dudty: 1) Asougdovv
ATUOOPALOIKG GEwTO %t TO %aBLoTovvy nQéopeQoe ota Qurd. 2) Hapdyouv
nodvoaxxaidia o Behtubvouy Ty dopt 1ov eddgpous. 3) Eunodlfouvy v avdmtutn

TV RaB0YGVRY Rty TOV GLTIXOU CUCTIMAMTOS (Onws Pythium xau Phytophtora).
4) Tlapdyouv auEnTuxse ovoleg xoNouLES OTA QUTA. | I
AvTa 1a £UOTMaTE, Wag odMoay va avantUEoUME wo BLOTEXVOROYIXY uéfodo 2

BLOMETATROMNG TWY AWOBATWYV 08 0QYAVIHG AacudL. \
v avonoivwon Ba doBotv otouxsia Aertoveyios tng AAoTIxYg povadag oy £xsl ’
HATATAEVAOTEL ROl EXEL AELTOUQYNCEL extl dustiag oty Kaiaudrto.

TOTAL P.81
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SEMINAPIO

TMHMATOE XHMIKOQN MHXANIKOQN
&

EPEYNHTIKQOY INETITOYTOY XHMIKHE MHXANIKHE
KAI XHMIKON AIEPTATION YPHAHE 6EPMOKPAXIAX

OMIAHTHE +Dr. L.B. Boinovich, Head of Group of Optical Methods of
Investigation of Thin Liquid Films, Laboratory of Surface
‘Forces, Institute of Physical Chemistry, Russian Academy of
Sciences, Leninsky prospect 31, 11795 Moscow, Russia

OEMA : The forces determining the stability of thin wetting films
TONOZ : AlBovoa Zepvaplwv TXM

HMEP/NIA : Tlépumn 28- 3 - 96

QPA 13.00 B

INEPIAH¥H : The lecture will be devoted to consideration of the conditions

of the stability of thin liquid films. Different component of components of disjoining
pressure, will be discussed. The experimental data indicating the role of above
components of surface forces for films of different liquids will be presented.

TOTAL P.61
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SEMINAPIO

TMHMATOZ XHMIKQN MHXANIKQN

&

EPEYNHTIKOY INSTITOYTOY XHMIKHX MHXANIKHZ
KAl XHMIKON AIEPTAYION YPHAHY OEPMOKPAXIAY

OMIAHTHZ :Professor V.D. Belyacv, Boreskov Institute of Cartalysis,
Siberian Branch of the Russian Academy of Sciences , Prospekt

Akademika Lavrentieva 5, Novosibirsk 630090 Russia

OEMA : Effect of electrochemical oxygen pumping on the rate of
CO+0, and CO, +H, reactions over metal electrodes
deposited on an yttria stabilised zirconia electrolyte

TONOX : AiBovoa Zepuvaginv TXM

HMEP/NIA : TI&umn, 21 Magtiov 1996

QPA : 19:00

~ NEPIAH¥YH :Carbon monoxide oxidation on Ag-Pb alloy and carbon

monoxide formation from carbon dioxide and hydrogen on Pt in a zircomia
electrochemical cell were studied. The mechanism of CO +0, and CO, +H, reactions,

and the effect of electrochemical oxygen pumping on the rate of these reactions are

discussed.
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-’* SEMINAPIO
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TMHMATOE XHMIKSN MHXANIKON
&
EPEYNHTIKOY INETITOYTOY XHMIKHE MHXANIKHX
KAI XHMIKQN AIEPTAXIQN YPHAHZ OEPMOKPAZIAZ

!.j

;

’ OMIANTHE : Professor V.A. Sobyamin, Boreskov Institute of Caralysls,
i Siberian Branch of the Russian Academy of Sciences , Prospekt

f_\ Akadcrnike Lavrentieva §, Novosibirsk 630090 Russia
A
OEMA ; Catalyti¢ and clectrocatalytic oxidation of methane in a sohd
oxide fuel cell system

_ ; TONOZ : Aifovoa Zgpvagiov TXM

] - ‘

| HMEP/NIA ; Tevéom, 20 Maoriov 1996

i QFPA + 1900

i NEPIAH¥H :The reactions of deep methane oxidation, partial oxidation of
. methane to syngas and oxidative coupling of methane to C,-hydrocarbons on metal
4 electrodes in SOFC reactors will be consider. Potentialities of SOFC systems applicatien
= to performance of oxidative transformation of methane against convention) catalytic

7\ way are discussed.
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SEMINAPIO

TMHMATOY XHMIKQN MHXANIKQN
&

EPEYNHTIKOY INXTITOYTOY XHMIKHE MHXANIKHE
KAl XIIMIKQN AIEPTAZION YYHAHE OEPMOKPAXIAT

OMIAHTHEZ :AQ. Zrauotha Iovhov, Cornell University

@EMA ¢ Blood Rheology and Fluid Dynamics

TQ nox :ABovoa Teprvagiey TXM

HMEP/NIA ¢ AevtgQa, 18 Magtiov 1996 e e e

QPA +17:00

NEPIAH¥H :Red blood cells partition between the downstream branches of

capillary bifurcations differently than blood partitions. The difference between cell
partition and blood partition contributes to temporal and spatial inhomogeneities of the
red blood cell distribution in microcivculation. Al this level, the distribution of red blood
cells affects the transfer of oxygen and nutrients from the blood stream into the tissue.
We study the effects of the bifurcation geometry and particle concentration on the
partitioning of particles at divergent bifurcations as a prototype for the partitioning of
red blood cells at microvascular bifurcations. )

We employ & boundary integral method to solve the Stokes equations of motion and
calculate the trajectory of a rigid cylinder which is freely suspended in the surrounding
medium and moves through a bifurcation consisting of channcls of rigid walls. We
estimate the location of the dividing trajectory and calculate the partial particle flux
catcring one of the outlet channcls as a functivn vf the purtial flow entering the same
channel assuming that there are no hydrodynamic interactions between particles. The
obtained flux-flow curves show the degree to which particles partition at the bifurcation
differently than the suspension as a whole does. ——

We study model bifurcations and compare our results to in .vivo hemodynamic
measurements. S

To address the effect of the hematocrit (red cell conceniration) we propose a numerical
scheme that could be used to simulate interactions between cclls as 4 concentrated
suspension flows through a divergent bifurcarion. - ’

TOTRL P.81
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EMINAPIO

TMHMATOZ XHMIKQN MHXANIKQN
&

EPEYNHTIKOY INETITOYTOY XHMIKHX MHXANIKHX
KAI XHMIKGN AIEPTAZION YWHAHZ OEPMOKPAXIAX

~ OMIAHTHZ : A. Tethoyrog PAovdag, Evretalpévos Egevvneng,
Ivotitotto Hiextpovirtic Aoprie nav AEREQ, L1E, Komn,.

OEMA : Munpo-gaowds Awayworopds oe ITodtuma SUpRrolvpeon xatd
Zoutadey

: AiBovoa Zepivagiony TXM

— s, — - -

HMEP/NIA :Aeuiéw, 4 Magtiov 1996

i S

QPA : 7.00 p.

NEPIAHYH + Ta oupiwhupel] xatd ovotadeg clvan BLomnyaving vAKA pe
REYEAOD EQEUYNITIAG EVOLOPEQOY %1lwg AOY®W TOV IXQOPATKOD SLOXWQLONOT 00 wia
. o~ opoyevly gdon (xatdotocn atafiag) oe wo TOWLALe aIT0 OQYOVOUEVES UXQOBOULS
' (rovdotaon TéEng)l. H ngpowguma TOU SLamLapoy ovoudtetos Beouovoac&a
mfcoocpam.xov drorwguouoy (OMA) 1 ngu.oxgaota toEng-atakiog (OTA). H ynuun
CUVEVIDOT HV0 OROTOAVUEQWY VLA TO OXTHILILLRG &vOs davaTadukol ouprtoiviegots
nanyn ae avEnon e ovubatotnres. H ev&oyevnr; cwﬁcu:émw unoQei va quinlei
anOUN TEQLOTOTEQO WE EMEUPac ot poQuarh agyutextovikl. Ia To ouond avio,
LQWIVOTOSXG, OTTEQOELSN KAl MIXTORADVE CURTOAVHEDT #XOVV TAQUIKEVOCTEL HaLL
deiyvory aUEnen Tng oupbaTOTNTAG WS QOGS TG AVTLTTOWO YQauMKG ovothuate. O
BeOIEC?” TOV PIXQO-PACIXOD DX WOLOROT OF YOOUMIXG ook vpeg 0o Solotv
TEQUATITTWG UF. SRQOON TG TTELQUUATIREC TexViAds (XuQlwg gechoyio naw oxedaon
axtiveov X o pnots ywvies) mov sivan evaiobnies ot petdntoon téEnc-atatiag. Téhog
B0 oulLnOEl 1 &Tidoaom TNG LOQWMTE OXLTEXTOVIRTS GTO XQOVO GUTOOQYAVINATC TWY
HUAQOPACEWY (5LvnTLin). '
1. F.S. Bates, G.H. Fredrickson Annu. Rev, Phys. Chem. 1939, 41 525
2. L. Leibler Macromolecules 1980, 73, 1602
3. G.H. Fredrickson, E.H. Helfand,J. Chem. Phys. 1987, 87, 697

TOTAL P.@1
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SEMINAPIO

TMHMATOX XHMIKQN MHXANIKQN
&

EPEYNHTIKOY INXTITOYTOY XHMIKHYX MHXANIKHX
KAI XHMIKQN AIEPTAYIOQN YWHAHY OEPMOKPAXIAX

OMIAHTHX :Ag. T.I. Movvilidong, Dept. of Chemical Engineering and
Center for Electronic and Electro-optic Materials State
University of New York, Buffalo, NY 14260, USA

OEMA : PavOpeva HETAQOQAS, XNULXY XLVNTIXKY %L OXEOLAOUOG
ovTLOQUOTNOWYV YL TNV eMITAEN OVVOETWV NULAYWY®OV ATtd
OTUOVS OQYAVOUETAAALRDV EVIITEWYV.

TOIIOX : AlBovoa Zepivagionov TXM

HMEP/NIA : AsvtéQa, 15 Iavovagiov 1996

QPA : 19:00

IIEPIAHWYH ¢ H eniTaEn povOXQUOTAAMXADY 0TIBASWY (VIEVIDVY) CUVBETMV NILaywYDV

@ %. YOAALO-0QOEVIXG, OAOVUEVLO-YEAALO-0QOEVLRS, LVOLO-PHGPOQOS, WEUBAQYVQOS-CEAMVLO %.A.TT.) aTTd
OTUOVUG OQYUVOUETOAMAMV EVACEWY ELVAL TOMD OMUAVTIHY YLOL TNV XATAGKEVY] TEXVOROYLXA TOONYUEVOV
OTLTO-NAEXTQOVLXMV AL LOYVITO-ONTLXMV CUGKEVMV (TL.X. AELLEQ HPOVILHOU QPQENTOG, OTTTLXOL AVLYVEVTEG
OES UIEQLOSES WS TO VIEQUOQD, LOYVYNTO-0TTIROL SLAROTTTES K.A.T.). OL OTHOL TWV OQYO.VOUETOAAMKEDV
EVOTENV 0QOLMVOVTOL UE VOQOYOVO KOl TQOPOSOTOVVIOL G YNULKOUS AVILOQUCTQES, OOV £QXOVTOL OF
e HE OEQUALVOREVA ULOVOXQUOTAAAXA VITOOTQMUATA TNV EXLGAVELD TV 0OlwV RAAUTTOUV e
AeTTTEC 0TLBASES NULOYwYDY. H £0Euva. 0ITO TN OROTLE TV XNILXMV UNYOVIXGOV TocavatoAiiletal otnv
ROTAVONON TOV QULVOREVOV PETOQOQAS (Y. Q0ég aeglwv mhvw and BeQuéc emupdveles, poQuaxi
OeQUUXN KL ETLPAVELORT SLAXVON) RABDS HOL TOV OUOYEVEAV KOl ETEQOYEVOV OVTLOQATEWY OB dLETouv
v eniToEN. O oxomdg sivar o oxedLOoUdS ®oL M PEATLOTOTOINON OVTLSQAOTHQWY YLO TNV TLOQAYWYN
oT3AdwV e OLOLOUOQEWO TTAXOS KaL XNULKY oUVOEDT TAVW O VTOOTQOUATA REYOANS emupdveras. H
owAia Ba weguhouBdver wa oHvioun eloaywyr 6Ty EXLTOEN NUIAYLYOV Otd aéQLd, LWOVIEAAG QoMY O
0QLLOVTLOUS OVTLOQAUTNQES %OL TOV QOAO TOV TALLOUV OTNV TOLOTNTA TWV MULAYWYDOV (ELWOLXE Twv
ETEQOBOUMV), TNV XMKT KLVNTLXT TNG EMITOENG YAAMOU-0QUEVLXOV, TOV OXEOLAOUS AVTILOQUOTHQWY KOL
TOOCMOTA TELQOUATLIXG ATOTEAECLATO ATLS TNV TQMTN EMLTUXY OQYOVORETAAMKY EXLTAEN HOYVNTLXGDV
NULOYW YDV PEVSOQYUQOU-0LOTIQOU-CEATIVIOV.



