> NMINAIPILIO

TMHMATOXZ XHMIKQN MHXANIKQN
&

EPEYNHTIKOY INZTITOYTOY XHMIKHYX MHXANIKHX
KAI XHMIKOQN AIEPTAYION YPHAHY 6EPMOKPAXIAX

OMIAHTHZ Anurtong I Pwtddng, Department of Chemical
Engineering and Material Science and Minnesota
Supercomputer Institute University of Minnesota, U.S.A.

©EMA : Two and three-dimensional finite element simulations of
reacting flows in chemical vapor deposition of compound
semiconductrors.

TOIIOX : AlBovoa Zepivagiov (B xtiglo)

HMEP/NIA : Aevtépa, 5 Noepfpiov 1990

QPA : 19.00

IIEPIAHWH : The growth of epitaxial films by chemical vapor deposition (CVD) is

a complex process involving convective and diffusive of the reacting species. We developed
numerical models for CVD reactors which include fluid flow, energy transport, species
transport and reactions. These models are critical to the manufacturing of high purity
semiconductors by CVD techmiques. The models are developed in increasing order of
complexity starting with two-dimensional flow models of vertical, pedestal reactors and
horizontal duct flow systems, progressing though detailed flow and heat transfer models to
three-dimensional models of vertical and horizontal systems. The thermophoretic transport
of seed particles used in flow visualizations is also considered. State of the art finite
element methods have been utilized and the model predictions are in very good agreement
with experimental growth profiles, temperature distributions in the gas phase and flow
visualizations. Multiple mixed convection solutions are predicted along with three-
dimepsional simulations of symmetry breaking flows. Element-by-element visualization is
used for the fluid particles in a supercomputer primitive graphics generated movie. A
detailed kinetic model for the epitaxial growth of GaAs from trimethylgallium and arsine is
combined with fluid flow and heat transfer descriptions for a two-dimensional cut along the
midplane of a horizontal reactor to predict observed trends of the growth rate, growth rate
uniformity and carbon incorporation.

The models and the obtained results provide new insight that can be used to design CVD
reactori and to operate them under conditions where optimum growth of thin films is
realize
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® EPEYNHTIKOY INETITOYTOY XHMIKHX MHXANIKHY
KAI XHMIKQN AIEPTAXIQN YPYHAHY 6EPMOKPAXIAY

OMIAETHS Dr.Dusan BEREK, Head of Laboratory of Liquid
Chromatography,Polymer Institute,Slovak Academy
of Sciences, Bratislava. '

©EMA HPLC/GPC - Pecularities of Mixed Elements.

TOIIO: AlBouca Zeurvaplwv

HMEP/NIA 2 NoeguBplou

QPA :9.30n.p.

IIEPIAHWVH Two-and multicomponent elements are very often used

e -

in-1iquid chromatography. Their application causes .
some specific phenomena viz. preferential solvationw«*
of sample molecules and preferential sorption on the -
column packing. These phenomena, in turn, bring about
several effects-some of them are so far overlooked:
Shifts of retention volumes,changes in the peak shape,
appearance of new("system") peaks on chromatograms etc.
The above phenomena are influenced by temperature and
pressure. In the talk, we shall discuss these phenome-
na and show our contribution to their understanding.
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EPEYNHTIKOY INXTITOYTOY XHMIKHX MHXANIKHX
KAI XHMIKON AIEPTAXION YWHAHY OEPMOKPAXIAX

OMIAHTH> : Professor L. Surnev, Institute of General and Inorganic
Chemistry, Bulgarian Academy of Sciences.

OEMA. : Sodium adsorption on Si(001) and Na-promoted oxidation
of Si surfaces.

TOIIOZ : AtBovoa Zepwvapiwv (B xtipro).
HMEP/NIA : ITépmrn, 11 OxtwPoiov 1990.
QPA : 700 p..

ITEPIAHYVH : Results concerning adsorption of Na on a Si (001) 2x1
surface are presented. LEED, TPD, AES and EELS results give evidence
of 3D clustering (Stranski-Krastanov growth mode) of Na on Si (001). Our
TPD data suggest a predominantly covalent character of the Na-Si bonding,
and a lack of metallization of the Na overlayer at completion of the first
layer.

Oxygen interaction with Na-dosed Si surfaces has been studied as well. It
was found that Na-dosing increases drastically the oxygen uptake rate.
However Na-promoted oxidation of Si(001) and Si(111) surfaces is
observed only for multilayer Na structures. In the latter case, linear
enhancement of the Si oxidation activity with increasing Na coverage is
observed. The inhomogeneous oxidation of Si surfaces is associated with
the formation of NaO, 3D clusters.

Oxidation of alkali metal-dosed Si surfaces, upon high-temperature oxygen
exposure was observed for the first time.
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EPEYNHTIKOY INZTITOYTOY XHMIKHX MHXANIKHZ
KAI XHMIKQN AIEPTAZION YWHAHZ ©EPMOKPAZIAY

OMIAHTHSE :=. Ayaf6moviog, Metamtuxioxdg Ymoérgogog Turuatog
XNuixdy Mnxovixav. ‘

OEMA : Kegapuxd Brothnd. Awafgoxn BloregouLrdv omtd UETAMAQ
AOL HOOUATA PETCAAWY.

TOIIOX : AlBovoa Zeuvoplwv (B %1iguo).
HMEP/NIA  :Acgutépa, 2 Iovilov 1990.

QP :11.00

IIEPIAHWH : Buotlxd elvar  VMxE TOv  XQNOLROTOLovYTaL  OE
OVTIXQTOOTAOELS TUMWATWY 1) AELTOUQYLdV TOU ogyaviopov. MetoEy Twv
VAMXGY 7OV xonoLpomolovviar  onuaviik Béom  xatéyouv T HKEQUULKA,
(AlpO3, TiOy, ZrOy), xar oL Yoot (Si09), moU epaguotovial xvplwg o€
EUQUTEVRATA LoXVov xat odoviixd. ITpéogata Exel avarttuxBel evdiagpégov
yio véa pxTd OEE(SLa BLOKEQUUXADY aItd TO TTAQOITAVE oEeldia. '
Evdiapégov emlong nPMovoldter 1 xoron OuvBETwy VM@V KEQAULKOV-
uetdAlov oe euquredpata. IIQotmdBeon ywo NV XOTAOKEV TWY VAMRADV
auTthy amtoterel 1 xoA OUVOEOM UETGAMRNG KAl HKEQUUELXNG QAONS. 21NV
noTevduvon  auth Exouv  yiver melQdpata  UEAETNG TV QUOLXOXTULKDY
ueyebdv ov xaQoxTNQLOUV T1 SLETLPAVELD KEQUULKOU-UETAANOV.
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EPEYNHTIKOY INETITOYTOY XHMIKHS MHXANIKH=
KAI XHMIKQON AIEPTAZION YWHAHZ OEPMOKPASIAS

OMIAHTHZ :Ap. N. @cogilov, Atevuvriig Epyaomplov Xnuelag YAudyv
xat E@oguoydv, Department of Chemistry, University of
Pennsylvania, U.S.A.

OEMA :20vBeon xalr XaQAXTNOLOPOS VEwY aydylwy TTOAVUEQWV.
Texvoloyunés epaguoyés.

TOIIOZ : AiBovoa Zepuvoplov (B #tigLo).

HMEP/NIA  :IIfustn, 21 Iovviov 1990.
QPA :18.00

IHEPIAHWH : Awdgogol véoL xatahiTes evioewy PeTaBatixdy PETdAwy Twy opédwv
IVb, Vb, VIb xar VIOb touv meguodxoy cuoTHRaToc, o oUvOLaoUS pe  avaywywxols
mapdyovies dmwg AlEty xav n-Buli, ygnowomouifnxav yia tov ToAupeQuopd tou G H,.
Ta véa molvaxetuhéwvia xagaxtnglobmav ue SEM, STM FIR, 3¢ NMR, WAXD,
empmxivimxay  pmxavixd xar véotnoav évBeon pe whdio RO OmOUTNOM  HETAAALKG
aywytpdTTos.
Ov ESR pedfreg xav n xiwmus] Tov avildgodoewy TOAUUEQLOROY, CUUPWVOUY HE Uia
opowyevly avtidgaom, n omola pmogel va ouoxetiaBel pe TV magovaia wiag evegyou
ovolag (active species). Me mpdafetoug avaywyxoug TAQAYOVTES ETLTUXOUE QyWYLLOTITES
UYMAGTEQES TOU XAAXOU, UETE O emufxuvon xat ¢vBeom pe S0 Tou moAupegots (1).
B8a owmnboiv n Sow %abig xaL or nMhextgovinég WLOTITES Tav moAvpepdv xav Ba
magovotaoBel pa véa texvin dua v avEnom Tng poguanig TaEew, HOUOTAAMKOTITOG AL
aywywudtnrog g moAvavihivig (2).
Ta véa moAunegh éxouv TOAMES  TeXVOALYWéC EPaQuoYés, O  emavagoguiduevoug
OUOOWQEVTES, TMAEXTQOXQWULXES VAAOUS, 0av  avILoTaTIXg, anoQEOPITIXE VA& Twv
pugoxupdtwv, xabdg xal oty xUTTaQuY] yevetu, mgoguAaEn and Sudfowon asgiwv,
NAEXTQOQOUITOTIXT] KA.
(1. N. Theophilot and H. Naarmann, Makromol. Chem., Macromol.
Symp. 24, 115 (1989); Synth. Met. 22, 1 (1987).
(2). N. Theophilou, SM. Manohar and E. Scherr, US Pat. Ser#07/306, 447, filed
02.02.1989.
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EPEYNHTIKOY INZTITOYTOY XHMIKHS MHXANIKH=
KAl XHMIKQN AIEPTAZION YWHAHS OEPMOKPAZIAY

OMIAHTHZ :M. I. Kovrounvdg, Avamh. Kabnyntig, Tuiua Xnueiag
ITaveriotio Iwavvivov.

©EMA :IIgoodioplopds Mogiaxdv IHagauétpwv  Ydatodiohutdy
IInxtivady Midov pe v Texvixtsp tng Sxédoong Axtivay
LASER amd yaunii ywvia.

TOIIOX :AiBovoa Zepuvapiov ( B xtigLo).
HMEP/NIA  :Tpitn, 19 Iovviov 1990.

QPA :13.00

HEPIAHWH : Eyiwve mTQoodloQuopds TOU HoQuaxol BAQoug xai  Tng
ratavoprs poguaxdv Pagwv (MWD) oe delypa pnhoxtivig xaBaguoBéviog
ue Olomeidvom pe v TExvixn g ox€8aong axtivwv Laser vwid xapmii
yovia (LALLS). H oaxpifewa 1ng pebodov ehéyxOnxe pe 1 xonom Ing
AeEtpavng T-2000 yvwotov popuaxot Bdgous. To uéco poguaxd Bapog xatd
Baoog (Mw) tov delypatog tng pnhommwtivng evgébn {oo TEOG 5.34x100 LE
v texvix LALLS xau 5.33x100 UE TOV CUVOVAOUO TWV TEXVIXWDV
GPC/LALLS. O deixtng Swaomopds tov delypatog Peébnxe ioog moog 15.4
XAQAXTNOLOMOG OELYHdTwY PEYEANG SLaomoQds.
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EPEYNHTIKOY INZTITOYTOY XHMIKHZ MHXANIKHX
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OMIAHTHZ :Robert de Levie, Professor, Department of Chemistry,
Georgetown University, U.S.A.

OEMA :The Dynamic Double Layer; Two dimensional condensation
at the Mercury-Water Interface.

TOIIO= : AlBovoa Zepuvapiav (B xtiglo).

HMEP/NIA  :Aevtéga, 18 Iovviov 1990.

QPA ¢ :1900 G - - o o o
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ITEPIAHWH : Abundance of recent evidence shows that the double layer
is not always a static, near-equilibrinm system but, sometimes, shows
interesting dynamic behavior, associated with two dimensional: condensation,
ie, with the nucleation and growth of monolayer films. The two-
dimensional phase transformation also prov1des an.. “example of the
applicability of Ising statistics. -

The condensed monolayers inhibit many electrode reactlons ‘Such mh1b1t10n
appears capable of providing a qualitative criterion to distinguish inner-
from outer-sphere electrode reactions.
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EPEYNHTIKOY INZTITOYTOY XHMIKHZ MHXANIKHS
KAI XHMIKQN AIEPTAZION YWHAHS ©OEPMOKPATIAS

OMIAHTHZ :Ap. N. ©eopidov, AevBuvriig Egyaotnolov Xnpelag YAuxdv
xor Egagpoywv, Department of Chemistry, University of
Pennsylvania, U.S.A.

OEMA :ZUVOEON %o XAQUXKINELOPOS VEWY aydyLuwy TOAVUEQUV.
Texvoloyixés epaguoyéc.

TOIIO> : AlBovoa Zepuvaplwv (B xtigLo).

HMEP/NIA  :IIéumtn, 14 Iouvviov 1990.
QPA :12.30

HEPIAHWH : Awdgogol véoL xatoditeg evdoewy petafanxdy petdAhwv Tov opddwv
IVb, Vb, VIb xnow VIIb touv meguodixol OUOTHRATOS, OE OUVOLOOUO e OVaywYroUs
TOQAYOVTIES OTWg AlEt3 xou n-Buli, xpnowwomouifmav yia Tov JOAUPEQLONS TOv G H,.

Ta véa molvaxetvdévia xagaxtnolobmwav pe SEM, STM FTIR, 3¢ NMR, WAXD,

emyumivimay  pmxavind ®xow viéomoay évBeon pe uhdio meog  odrTnon  pevaAlixig

QYWYLROTITOG. ;

Ou ESR pedéteg xov n xivimon] tav avudpdoewy TOAVUEQLOROU, OUUQWYVOUY PE pua

OHLOLOYEVH avtidgaom, n omolo pmogel va cuoxetioBel pe v nagovola pag evegyod

ovolag (active species). Me mpdobetoug avaywyiwolg TAQAYOVIEG ETULTUXOUE QAYWYLUOTNTES

vPmAdTeQeg TOU xoAxoU, petd amd empixuvor xaw EvBeom pe LdSW Tou modvpegovs (1).

8a auvtmmBoiv n dop xabdx xar ou mAextgovixég OSTNTES Twv moAvpegdv xau Ba

nagovalacfel pa véa texvixy dua Ty avEnon tng poguaxtc TéEews, HQUOTOAAIXOTITEOG HOlL

aywylpdtnTog ng moAvaviiivig (2).

Ta via modupegh £&xouv mOAMEG  TexvoAlywés epaguoyés, O enavagpoQutopevoug

OUOOWQEVTES, TMAEXTQOXQWUINES VGAOUG, 0aV  aVILOTATIXG, OTOQOPNTIXG VAXG Twv

pxgonvpdtov, *abdg xov oty xutTagued yevetuxd, npogUAakn and Sudfowon aeglwy,

NAEXTQOQOUTTOTINT HATL,

(1. N. Theophilou and H. Naarmann, Makromol. Chem., Macromol.
Symp. 24, 115 (1989); Synth. Met. 22, 1 (1987).

(2). N. Theophilou, S.M. Manohar and E. Scherr, US Pat. Ser#07/306, 447, filed
02.02.1989.



k4

2 EMINAPIO

TMHMATOZ XHMIKQN MHXANIKON
&

EPEYNHTIKOY INETITOYTOY XHMIKHS MHXANIKHZ
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OMIAHTHY :AM. Evotafiov, Department of Chemical Engineering,
University of Connecticut, U.S.A.

OEMA :Transient Diffusion and Reaction Studies of Hy and c-
C3H6 in Zeolites.

TOIIOZ :AlBovoa Zepuvapiwv B x1iQLo).

HMEP/NIA  :Tetdptn, 13 Iouviov 1990.

QPA :11.00 m.p.

HEPIAHWH : About 2 umol/g (0.035 molec. /unit cell) of molecular Hy

is encapsulated in the sodalite cages of NaX zeolite at 37° C and 1 bar
Hy pressure. The removal of this hydrogen by diffusion can be studied by

temperature programming between 37° C and 150° C under 1 bar Ar gas.
The activation energy for diffusion is 8.1 kcal/mole. Exchanging Cs*, NiZ+

and Eu3+ for Na* cations into the supercages, hexagonal prisms and
sodalite cages, respectively, of X zeolite, leads to the conclusion that Hy
is trapped in the sodalite cages. This phenomenon could be used as a
probe to study the location of metal ions and particles in various sites of
the zeolite.
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EPEYNHTIKOY INZTITOYTOY XHMIKHS MHXANIKHS
KAI XHMIKQN AIEPTASION YWHAHS ©OEPMOKPASIAS

OMIAHTHS :AM. Evotafiov, Department of Chemical Engineering,
University of Connecticut, U.S.A.

OEMA :Support Effects in CO Hydrogenation Studied by Transient,
Isotopic Tracing and Temperature programmed Methods.
TOIIOZ :AlBovoa Zepuvapiwv B xtigLo).

HMEP/NIA  :Toitn, 12 Iovviov 1990.

QP :19.00.
IIEPIABWH : Various Transient, isotopic Tracing, and Temperature-

Programmed methods have used to study the CO/Hy reaction over 5 wt%
Rh/AIZO3 and 2.5 wt% Rh/MgO in the range 180-300° 'C. The steady-
state tracing method permits the determination of the surface coverage of
CO and active carbon Cy during reaction. On both catalysts, there is a
very small amount of C,, 0.01-0.06 monolayer, and a large amount of
CO, 0.7-1.0 monolayer, on the Rh metal. For Rh/A1203, all the surface

CO exchange with 13CO. mn contrast, for Rh/MgO about 02-0.3

monolayer of CO does not exchange with 13CO. The results confirm that
the sequence of steps for methane formation passes through C,. Rate

control on both catalysts is largely determined by the rate of CO
dissociation.
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EPEYNHTIKOY INETITOYTOY XHMIKHZ MHXANIKHZ
KAI XHMIKQN AIEPTAZION YWHAHS ©OEPMOKPAZIAS

OMIAHTHZ :M. I Acocaé), Em. KaBnyntrig, Tuduo Xnu. Mmnxovxdy,
AIl. ®ecoalovixng.

OEMA Oeuint Aywywoétnta xor IEddeg Yypdv. Métonon xau
ITpdRAeym.
TOIIOZ : AlBovoa Zepuvagiov (B xtigLo).

HMEP/NIA  :Aevtépa, 11 Iouvviov 1990.

9]

P :19.00.

HEPIAHWYH : Ta tehevtaia xoovia, n poydalo eEEMEN Twv NAEXTQOVIXWDYV
ElXe wg omotéleopa TNV Eu@avion véwv  ueBédwv UETONONG  UEYAANG
axQiBelag xar oElomotiag. Ztnv meguoxy Twv ISloTHTwV Metogopds, oto
EQYQOTHQLO pag, ExeL avamtuxfel n uéBodog Tov Begpanvéuevov 20QuaTog
pe Mn-Moviun Katbotaon (Transient Hot-Wire) yux tnv péTonon g
Oepuuntis Aywywpudtntag vypdv NAEXTQOAMUTMV e omtOAVTN axQifela xalvtegn
0V £05%. H péBodog Siapoppdverar orpepa yia TNy EQAgUoyr ng ot
uetgnon twv véwv Yuxtikdv HFC (-50-100°C, - 500 Atm). I myv
petenon tov IEdSoug vypdv o wymhég miboeig (1000 Atm) pe ostoAvn
axpifeto  xodlitegn  Tov  +0.5%, dwopoppwbnxe 1 uébodog  Tov
Todlavtevbpevov Zvppatog (Vibrating - Wire).

Zmv outhla avth Ba ylver pa magovoiaon twv dvo avidv pedédwy. It
ouvéxela Ba yiver wio oUviopn ovagopd ot éva véo POVTENO OUOXETLONG
wow  wEOPreymg twv  ISoTitwy  Metagopdg, 1o omolo Pacttdpevo ot
ueTenoels vyminig axguBelag, wagéxer Tig xalvtegeg SuvaTdTNTES TEOPAEYMG.
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EPEYNHTIKOY INZTITOYTOY XHMIKHS MHXANIKHS
KAI XHMIKQN AIEPTAZION YWHAHS ©EPMOKPAZIAS

OMIAHTHE :E. IIovAdtov, Metamttuglonds  Yrétpogog Tunpatog
Xnuxv Mnxavixdv xar EILXHMY.O.

OEMA : Z1EBAON QWTOG AN VOADSN VKA KOl THYRATE aA&TwY.
TOIIO= AiBovoa Zepvapiwv ( B xtiglo).

HMEP/NIA  :Tpitn, 5 - 6 - 1990.

QP

IEPIAHWH :Iogovoldfovral ot TeLRapaTinés SLaTdEelg xon Bewpia ToudY
SLOPOQETLXWY PAULVOUEVDY ORESAONC TOU Qwtog (PCS, Brillouin, Raman) mov
xonotpormouidnxay otv egyacio auti Y TN UEAETN duogewv (Vakmdn /
VYQA)  VAXWV. Ze  THYMOTO  voAdSwv  aAdTwv KNO3-Ca(NO3),

EQoQUOotnxay paopatooxominég nébodor PCS xar Brillouin ue oxomd nv
EVUQEDT NG XQOVLXNG eEdQTNoNg g oUVAQTNONG TUXVOTNTAS  CUOYETLONG
(density correlation function). = O WETONOELS  €Ylvav Ot  BLOQOQETIXEC

OUYXEVIQWOELG KNO3 petaBb 50 upéxor 70% o peydho paoua
Beguonpaoidv. Tlogatnonfnxe otu N ouvagtnon xoidowong (relaxation
function) petafdiietoar  omod dlatetoQoyuévn  exBeTinty  HOVI&  OTMV

Beguoxgaoia  vokddovg petdmrwong Tg, ot omAn} exBeTixn O VYmAfC
Oeguongaoies. O xpdvog Xahdowong (relaxation time) eEaprdtar amd v
OV0TAON TV WYMATOV OUWS TO YeYOVOS autd omodiSetal oTlg SLaQopEg
TWV TLUOYV Tg ota plypata.

Ermiong éywve gaopatooxomixyy pehétn Raman ot XOUNAEG ouyxvOTNTEC TAVW
ota  piypota vadwddv aldtwv KNOg - M©NO3)y M=Ca?* Mg2+ oe
SLOQOQETIXES OUVOTAOELC %Ol OF extevr) Beguoxpaoiaxy meguoyn. H avayuévn
éviaon Raman (reduced Raman intensity) otnv TEQLOXY  XOUNADYV
OUXVOTHTWV OelyveL v UROQEN ueyloTwv 7oV omodidovial OTLS OXETLXEG
®UVNOELS TTROCAVATOAOMOV (reorientational modes) Twv WOviwv NO;.
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EPEYNHTIKOY INZTITOYTOY XHMIKHZ MHXANIKHX
KAI XHMIKQN AIEPTAZIQN YWHAHY GEPMOKPAXIAX

OMIAHTHZ :T. MapoUANg, Em. Kadnyntng, Tunua Xnuelag, TAVEMLOTNAULO
Matpwv. :
S8EMA D ALOUOPLOKEC Enudpdoeilg. H uwopiaun BAon TnNg epunvelag

PUOLUOV KAL XNULKHOV QALVOULEVWVY. EQAOUOYEC HAL TPOOTTLKA.

TOIIOZ PAldovoca Zeuilvaplwv ( B utlipLo ).

HMEP/NIA I AevTEépa, -28 Matou 1990.

QPA $19.00

HEPIAHBWH P IoTop LU avabSpoun. MopLandIng uaL XNULKUA CUUTEP LOOPA.

KBAVTLHKN OCULUUMEPLPOPE ATAUWV KAL Hoplwv, KBaVTLKA Sewpnon Twv XN-
HLLHOV QALVOLEVOV. ALAUOPLAKES EMLOpdoeLg. TaELvounon tTwv SUVALEWV
OTLC SLANLOPLAKES ETMLEPACELS. HAEMTOLHEC TIOAUTIOALKES POTMEC AL NAE-
UTOLUN TOAWCLUATNTA HAL UTEPTOAWCLUOTNTA. PALVOLEVA ATWV ONMOLWV TN
HEAETN UTELOEPXOVTAL OL NAEUTPLUEC MOAWCLUOTNTEC. OewPnNTLHAOC HAL
MELPAUAT LUAOC UTOAOYLOUOC UOP LAWY TOAWCLUOTNATWV. ALVATOTNTEG XAl
TIOOOTITLHEC. :



