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World markets for catalysts (The Catalyst Group Inc.)

AMTEC SPR16 automated, parallel slurry phase reactors
(250 °C, 150 bar), typical Hydroformylation experiment;
Proprietary Membrane loop reactor.

South Mississippi POSS production (Hybrid Plastics Inc.)

Selected Patents

Calcined petroleum refining catalysts with small
dispersed metal particles prepared from metal
silsesquioxane catalyst precursors. H.C.L. Abbenhuis
et al,; PCT Int. Appl. (2003), WO 2003082465.

Catalysts based on polymers bearing silsesquioxane
metal complexes. H.C.L. Abbenhuis et al.; Eur. Pat. Appl.
(2002), EP 1213053.

Metal complex containing one or more silsesquioxane
ligands, silsesquioxane compound, and catalyst
preparation for olefin polymerization. H.C.L. Abbenhuis et
al.; Eur. Pat. Appl. (1999), EP 967229.

More science from us

The dynamic status quo of polyhedral silsesquioxane
coordination chemistry.  European Journal of Inorganic
Chemistry (2004), (4), 675-683.

Versatile phosphite ligands based on silsesquioxane
backbones. Advanced Synthesis & Catalysis (2004),
346(4), 399-412.

Synthesis and characterisation of microporous
bimetallic  Fe-Cr-Si-O  materials  derived  from
silsesquioxane precursors. Journal of Materials
Chemistry (2002), 12(12), 3792-3798.

Titanium  silsesquioxanes  grafted on three-
dimensionally netted polysiloxanes: catalytic ensembles
for epoxidation of alkenes with aqueous hydrogen
peroxide. Angewandte Chemie (2002), 41(4), 637-639.

Advances in homogeneous and heterogeneous
catalysis with metal-containing silsesquioxanes.
Chemistry——A European Journal (2000), 6(1), 25-32.
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Dr. Erik Abbenhuis

Hybrid Catalysis B.V. / Helix STW 4.43 / P.O.
Box 513; 5600 MB Eindhoven; The Netherlands
Email: h.c.l.abbenhuis@tue.nl

Tel. +31 40 247 4927

Fax: + 31 40 245 505

Sure you use the right

Catalyst?

POSS® Nanostructured® Catalysts

We have pioneered the development of an
entirely new chemical technology for catalysis.
This technology bridges the property space
between hydrocarbon-ligated metal complexes
and oxidic supported catalysts. It imparts new or
improved properties to catalytic materials
achieving uncannily precise molecular
architectures.

POSS® Nanostructured ®materials and metallates. Test panel
setup during Nasa's 2001 Materials International Space
Station Experiment
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POSS® Nanostructured® Catalyst Technology

Catalysts are derived from chemicals known as
polyhedral oligomeric silsesquioxanes rendering
POSS® metal derivatives. POSS® catalysts have
unique features:
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The chemical composition of the support is a
hybrid, intermediate (RSiO.5) between that of
silica (SiO2) and silicones (R2SiO). The support is
electron withdrawing and increases Lewis acidic
catalyst activity.

POSS® catalysts can contain one or more
covalently bonded reactive functionalities suitable
for polymerization, grafting, surface bonding, or
other transformations covering the generation of
precise catalytic materials and catalyst supports.

POSS® catalysts are physically large and range
approximately 1-3nm in size. They can be
molecularly enlarged (POSS® building block
chemistry) to cover applications from
homogeneous catalysis via membrane catalyst
retention to truly heterogenous catalysis, either in
gas or liquid phase application.

Systematic Chemistry

POSS® Nanostructured® Catalysts exemplify a
chemical nanotechnology. The precise size of cage,
composition and metal incorporation is defined by
exact formula weights and molecular representations.
Reproducibility and quality of catalyst synthesis are
assured throu%h the precise nature of POSS®. Well-
defined POSS™ metal libraries illustrate the@g)otentially
wide window for POSS® Nanostructured Catalyst
applications.
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Beat Your Competitors’ Patents
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POSS® Nanostructured® Catalysts are based on a
new chemical feedstock technology thus enabling the
patentability of new catalyst formulations.

Turnkey Utility

POSS® Nanostructured® Catalysts are used in the
same manner as common homogeneous or
heterogeneous catalysts.

Bridging the Gaps

Hanafitratien POSE Calalyes

POSE Catalyets & Matallstadd POSS
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POSS® Nanostructured® Catalysts and Technologies
bridge the gap between homogeneous and
heterogeneous catalysis. Experience gained with
heterogeneous catalysts can now be translated to
homogeneous application and vice versa. Suitable
methodologies are available  for  catalyst
heterogenization involving physisorption, grafting or
the synthesis of microporous supported catalysts
using POSS® Metal Precursors.

Rapid screening & lead finding

Our excellent facilities allow for automated screening
of POSS® Nanostructured® Catalysts for your
applications. An AMTEC parallel slurry phase reactor
and Chemspeed workstations will provide quality data
on catalyst scope, endurance and tolerance.
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Affordable Nanotechnology

Upon application, POSS® Nanostructured® Catalysts
are cheaper than most microporous or homogeneous
catalysts as their synthesis does not involve many
chemical steps nor the use of expensive templates or
reagents. Our POSS starting materials are
commercially available from Hybrid Plastics. Inc.
Hybrid Plastics was founded in 1998 to commercialize
POSS® material & polymer technology as a spin-off
from the U.S Air Force Research Laboratory. Hybrid
Plastics bulk manufacturing protocols now allow for
rapid commercialization in both niche and broader
performance markets.

Global Support & Bulk Production

Hybrid Plastics Inc. in Hattiesburg, Mississippi has
teamed with Hybrid Catalysis in Eindhoven, The
Netherlands to produce and develop new and
powerful catalysts from POSS®

') Hybrid Plastics"

Superior Technology for Supenor Products
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POSS® and Nanostructured® are registered marks of Hybrid
Plastics Inc. (www.hybridplastics.com)




