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INORGANIC-ORGANIC HYBRID COATINGS FOR METAL AND GLASS SURFACES
H. Schmidt, R. Kasemann, T. Burkhart, G. Wagner, E. Arpac, Ingtimf filr Neuz Materialien, Im Stadiwald, Geb. 43, D-66173
Saarbricken, Germany

Inorganic composite materials have been tailored by sol-gel synthesis for two different epplications, In the
first case, a composite from Si04, diphenyl silanes and meth Ivinyl silanes was modified by an amino silane
and crosslinked by diales, leading to a sealing strength of more than 10 N/em when used as a hot melt for
sealing copper to polyimine. In the other case, an ormocer type of coating was modified by nanoscaled y-
Al203 and a low-curing transparent conting material with very high scratch resistances was obiained.

187. NOVEL ORGANIC:INORGANIC COMPOSITE HATERIALS FOR PHOTONICS. Paras N. Prasad,
Frank V. Bright, Upvan Narang, Run Wang and Richard A. Dunbar, Photonics
Research Laboratory and Departmant of Chealstry, State University of New York at

Buffalo, Buffalo, NY 14214

A pelymeric composite structure offers the opportunity to optimize each necessary
property Independently to produce useful materlsls for photonfcs. This poper presents
invescigation of two types of photonic properties in & new class of Lnorganic oxida
glass:organic composites prepared by sol-gel proceasing. They are nornlinear optlical
functions and photonica senmors. Stable electric field induced alignment has been achieved
for second-order nonlinear optical effects such as gsecond harmeniec generation and
slectro-optic modulation. Supercritical drying has been used for obtaining lov loss
eptlcal wave guldes, In the inerganic plass:polymer composites, prepared for third-order
nonlinear eoptical effeccs, the nonlinear optical response has been investigated using
fentosecond degenerate fours-wave mixing, Kerr gate and transient absorption. The ahilicy
to form these sol-gel processed hybrid materials into Films, monolithg and fibers, and to
control the mlcrostructure for preducing optically transparent bulk with desired porosity
cake them very suitable for development of chemical and biosensora. We have successfully
encapsulated Flusreseent probes and intact antlbodies and demonstrated sensor functions.

188. HYBRID ORGANIC-INCRGANIC SILICA MATERIALS: A CHEMICAL, EVIDENCE FOR
& ?Eﬁdﬂﬁ%ngngumggugn

G.Cerveau,. H. Cal H T Pl T,

Koo Cod Yan, (MR 44, casa’ 007, Univeraita’,Montpaliier 17, Place £\

Bataillon-34095 Montpellier,Cedox 05, France.

‘The preparation of solids by the sol-gel process is a very fast and genern) way 1o oblain organic- 4
inorganic hybrid solids. This paper describes the preparation of hybrids abtained from the following H
Precursors.
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The organic units arc included inside of the silica network. At the oppasite the corresponding
monosilylated units are located at the surface of the solid,

‘The chemical and electrochemical bebavior of these hydrids permit 10 conclude to a possible
degree of organisation of the organic units inside of the amorphous silica network.

189, INOHGANTC/ORGANIC HYBRID MATERIALS: CONDUCTING POLYMER-SILICA COLLDIDAL
COMPOSITE PARTICLES S.P. Armes, M. GI1] and S. Maeda, School of Chemistry and
Holecular Sciences, University of Sussex. Felmer, Brighton, BN1 0QJ, U.K.

Recently we have described the preparatlon and characterisation of
inorganic/ergunic hybrids of amall sillca particles with conducting polymera such ae
polyanlline and polypyrrole. These hanocomposites can be easlly prepared ns stable

colloidal dispersions of sub-micron dimensions and the silica content con be varled
over the range 30-70 wt.X. We have characterised these calloids in terms of their
particle morphoiogy and chemical composition by o wide range of techniques, ineluding
transmisslon electron mlcroscopy, #lementnl micruanalyses, thermogravimetry. d.c.
conductivity mensurementy, disc ceptrifupe phutusedimentometry and dynamic light
scatterlng. The nanomopholopy and surface composition of these composite particles
has been examined by SAXS and XPS respectively. We are currently evaluating these
hybrid composites for use as surface-functionallsed plgment particles in
imnunodiapnostics assays and also in milfitary cumouf lape applicatlens.

FABRICATION AND STUDY OF HYBRID ZQPmﬂCEmCmmWBZ_.UCQGW .o..wmmgmrmmm.

190. John T, MeBevig, Steven G. Haupt, David Jurbergs, David R. Riley, Jianai Zhao, Ji-Ping Zhou, Kate
Lo, James Grassi and Christopher Jones, Depariment of Chemisiry and Biochemistry, The University
of Texas at Austin, Austin, TX 78712,

ication of electronic devices from molecular materials has atiracted much aticntion recently.
mazo_.nmr—wwnmﬂﬂmm. molecular transistors, :J.nE_..m=m=_n_ou.mn3mnu_._n_._n5n m_cnn.m. MIS ficld mmnn— transistors and
light emmitting diodes have all been prepared utilizing such substances. The active clements in these nn,_._nmm have
been constructed by depositing the molecular phase onto the surface of 2 metal, semiconductor or ins ncmn
substrate. With the recent di y of high temp superconductivity, new opportunitics now exist h_”:m.p M
study of molecule/superconductor interaciions as well as for the construction of novel hybri
malecule/superconductor devices. In this paper, methods for preparing the first two classes of nuaucmuh_n
molecule/superconductor devices will be repored, Consequently, light sensors based on organic &.a.noEE_
superconducter junctions as well as molecular switches fashioned from organic conductive polymer nﬂ_uu_ |
superconductor microbridges will be discussed. Moreover, the initial results related 10 the swdy o
molecule/superconductor energy and electron mansfer phenomena will be reporied.

INFORCEMENT OF POLYURETHAME BY IN-SITU PARTICLE PRECIPITATION.
101. E_,ﬁwm A. Krenceski, H.-J. Cantow?! R. Mulhaupt?® Eastman _ﬁonmx.nn.ﬂubw.. Kodak Park,
Blg. 35, FL. 1, Rochester, NY 14652-3701; *Freiburger Materialforschungszentnum,
Stefan-Méier-Strasse 31A, Freiburg, Germany.

hanical ties of pol; 5 can be significantly improved with the
Pﬁﬂﬂﬁmﬁ.ﬂ—”ﬂ.ﬂ of t...uu%ﬂ”ﬂ“ Enwﬂumnwnwwtﬁa. In this work, mvcuu..::.ung._ﬂ has Unn_u -
synthesized with a trimethoxysilane group pendant to the backbone chain. The function
group is chemically similar to nmnﬂmnnruxwmw.._.mdn A.H..Eum_ and allows the polyurethane to
enter into a hydrolysis and condensaticn reaction with TBOS. >m~mn..m.mbm exposure,
spherical particles are formed that are mﬂunﬂﬁ_._:unmﬁ.. D.1 nc.o.mm microns in diameter as
measured by electron microscopy. They are evenly Eb“mmnwﬂu ubn_nsm ﬁ.oww.ﬁmmsuun EMMMN.
The presence of the particles increases Tg by g—mwu- J0°C in conparison nn_n_
unfilled polyurethans., 'The plateau :U&:wcm is increased an order of magnitude an -
extends to temperatures appruximately 70°C higher than the polyurethane matrix witl 4
particies,

192. TEMPERATURE DEPENDENCE OF THE LENGTH SCALE OF LOCAL mmm.q_.mz._,a. w.uo.ﬁoz
[N PYC FROM DIELECTRIC MEASUREMENTS. K.L. Ngai', J. Colmenero™, A. Arbe™, .
‘Naval Research Laboratory, Washington, D.C.20375-5320, “"Departamento de Fisica de Materinles,
Universidad del Pais Vasco, 20080 San Scbastian, Spain.

The coupling model has been found repeatedly to offer faithful description of nccvn—.um<..u relaxation
processes in dense packed comrelated systems such as amarphous ua::.:na. .: proposes :_m existence n.n [
lemperature insensitive crossover time, t, separating two time regimes in which the n_w._.ﬁ...__.nm am. _.numxn:___u%
cross over from exp-t/t, 0 exp-{t/t")'™" where the two relaxation times are reluted by the nm_m:a: =L,

", Direct cxperimental test of the coupling model can be performed by using ___.wném.:_m? (TOF) neutron
scatiering which monitors the local segmental dynamics in the time window of 10 .A.A_Q and the expected
crossover ot t.. Recenl neutron scattering measurements performed on a very 'fragile” polymer PVC [1] has



