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Patents

CATALYSIS — INDUSTRIAL PROCESS

Transparent Silicone Rubber for Coating
Semiconductor Chips
T. Kashiwagi, US Appl. 2009/0,236,759

A curable composition, developed to bond securely
to thermoplastic materials such as liquid crystal poly-
mers and to metals such as Pd, consists of: (a) an
organopolysiloxane with two or more alkenyl groups;
(b) an organohydrogensiloxane with Si bonded to
two or more H atoms; (c) a condensation catalyst,
preferably Zr- or Al-based; (d) a pgm-based curing cat-
alyst, preferably Pt-based, added in an amount equiv-
alent to 0.1-1000 ppm, preferably 0.5-200 ppm, pgm
relative to the mass of (a); and (e) an adhesion-
imparting agent. The maximum and minimum refrac-
tive indices of (a), (a)+(b), and (e) differ by <0.03,
giving the composition a high degree of transparency.

Iridium-Catalysed Production of Alkoxysulfidosilane
Intermediates
Dow Corning Corp, World Appl. 2009/111,095

Haloalkylalkoxysilanes, 1, which are intermediates of
coupling agents used in tyre manufacture, are pre-
pared by reacting silanes, 2, with alkenylhalides, 3, in
the presence of 5-900 mole ppm (based on limiting
reagent) of an Ir catalyst, 4 or 5, at 20-200°C in an
atmosphere containing <5% v/v O,. Haloalkylhalo-
silanes, 6, are prepared by reacting silanes, 7, with 3 in
the presence of 4 or 5. 6 may further be reacted with
a C;—Cg alcohol. The activity of 4 or 5 is increased by
limiting the O, content of the reaction atmosphere.

Economic Preparation of Biphenylanilides
Bayer CropScience AG, European Appl. 2,093,216

Substituted biphenylanilides, 1, are prepared with
high yield from a compound, 2, a diphenylboronic
acid, 3, and a base such as NaOH, in a mixture of
water and a solvent such as ether, in the presence of
a Pd catalyst selected from: (a) a Pd(0) complex such
as Pd(PPhs), or Pd(P'Bus)s; (b) a Pd salt such as
PdCl, with 6-60 equiv. PPhs; or (c¢) optionally sup-
ported metallic Pd in the presence of PPhs, with
phenyl groups optionally substituted by 1-3 sulfonate
groups. The reaction is carried out at 50-120°C and
1-6 bar, with a low loading of Pd catalyst (0.001-1.0
mol% based on 2).The products, 1, are used as pre-
cursors for crop fungicides.
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EMISSIONS CONTROL

Double-Layer Lean NOx Trap
Toyota Motor Corp, Japanese Appl. 2009/101,252

A catalyst for an LNT is formulated to counter thermal
sintering by separating the Rh and Pt components.
First (upstream) and second (downstream) catalyst
beds are formed on a substrate, with the lower layer of
each bed containing Rh and an alkaline earth- or
alkali metal compound for NOx storage. The upper
layer of each bed contains Pt and Pd, with the con-
centration of Pd being higher in the first bed than in
the second, and the concentration of Pt being higher
in the second bed than the first.

Platinum and Iridium Catalyst for Methane Oxidation
Tokyo Gas Co Ltd, Japanese Appl. 2009/112,912

A catalyst suitable for CH, removal from lean-burn
engine exhaust containing SOx operates at
350-500°C, preferably 400-450°C. The catalyst is pre-
pared by impregnating a porous ZrO, support with Pt
and Ir from solution(s) containing the necessary pre-
cursors, preferably at pH 3, followed by calcination.
The Pt:Ir mass ratio is in the range 1:0.1-1:1.

FUEL CELLS

Carbon Monoxide Removal from Hydrogen Feed
Ford Global Technol. LLC, European Appl. 2,103,348

A catalyst system for the oxidation of CO in Hj fuel
cell feed has two catalysts, 1 and 2, held separately on
a support. 1 consists of Cu plus a metal oxide, prefer-
ably Cu/MnO, or Cu/Ce0,. 2 contains a mixture of Pt
with one or more of Fe,Ru, Co,Rh, Ir,Ni and Pd, prefer-
ably Pt-Co, Pt-Fe or Pt-Co-Fe on Al;,Os. The upstream
catalyst 1 is deposited at a higher loading so that the
space velocity (SV) over 1 is lower than over 2. At
100°C, 1 has higher selectivity than 2, and/or 2 gives
higher conversion than 1.The O,:CO ratio in the feed
is 0.5-2.0, preferably 0.7-1.5. Good conversion of CO
over a wide temperature range (80-220°C, preferably
100-220°C) and under variable SV makes the system
suitable for automotive applications.

Platinum Alloy Nanocatalyst for PEMFC
Hyandai Motor Co Ltd, US Appl. 2009/0,227,445

A highly-dispersed Pt alloy nanocatalyst with
reduced Pt loading is formed by adding a C material,
a Pt precursor such as PtCl; (5-90 wt% relative to C),
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and a transition metal precursor such as NiCly-6H;0
(5-60 wt% relative to Pt) to anhydrous EtOH; adding
CH3COONa powder, or EtOH in an NHj solution;
adding NaBHj, to reduce the metal ions; and washing
and drying the mixture to yield a Pt alloy powder, for
example PtNi/C.

APPARATUS AND TECHNIQUE

Osmium-Based Chromium Sensor
Yeda Res. Dev. Co Ltd, World Appl. 2009/095,924

An Os-, Ru- or Fe-based system for the quantitative
detection and removal of the pollutant Cr®* is prefer-
ably based on a tris-bipyridyl complex of Os**, 1, capa-
ble of absorption of light in the 400-900 nm range.
The change in the absorption spectrum of 1 in
response to the reduction of Cr% in the presence of
H* may be monitored spectroscopically. 1 may be
adsorbed on a transparent substrate such as glass or
on beads or nanoparticles of a variety of materials,
and used for the treatment of water by reduction of
Cr%. 1 can be regenerated by exposure of the result-
ing Os* complex to H,0.

Gold-Platinum Nanoparticle Labelling Agent
NE Chemcat Corp, Japanese Appl. 2009/120,901

An Au-Pt core-shell nanocolloid for use in immuno-
chromatography is manufactured by forming Au
particles with sizes 30-80 nm by reduction of an Au
compound, followed by selective deposition of Pt
nanoparticles with sizes <5 nm on the Au cores by
reduction of a Pt compound such as chloroplatinic
acid.The Au:Pt atomic ratio is 0.5:1-2:1.The mean par-
ticle size is 50-100 nm and the degree of dispersion
about the mean is <0.08.The colloid has a maximum
plasmon absorption peak at 517-540 nm.The method
reproducibly produces highly spherical particles.

BIOMEDICAL AND DENTAL

Biocompatible Platinum Alloy for Blood Pump
HeartWare Inc, World Appl. 2009/099,653

A magnetic impeller, which can be implanted in a
patient suffering from heart failure and magnetically
driven to assist in pumping blood, consists of a Pt-Co-
B alloy that is biocompatible and resistant to corro-
sion and can form the entire blood-contacting surface
of the pump. Alloy composition is preferably 42 at% Pt,
45 at% Co and 13 at% B, with a coercivity of 12—14 kOe.
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ELECTRICAL AND ELECTRONICS

Granular Recording Layers for Magnetic Storage
Fujitsu Ltd, US Appl. 2009/0,109,579

A magnetic recording medium, described as having
both thermal stability and good overwrite properties,
has a first, 1, and second, 2, granular layer each
composed of magnetic grains dispersed with an
oxide.The magnetic grains are CoCrPt which for 1 are
5-15 at% Cr and 11-25 at% Pt and for 2 are 7-15 at%
Cr and 11-17 at% Pt. The anisotropic magnetic field
intensity of 1 is 13-16 kOe, and of 2 is 10-13 kOe.
1 and 2 are separated by a non-magnetic Ru or Ru
alloy layer 0.05-1.5 nm thick, which provides an
antiparallel exchange coupling between 1 and 2.

Rhodium-Doped Lithium Tantalate Wafer

Sumitomo Metal Mining Co Ltd, Japanese Appl.
2009/120,417

A low-cost method of preparing a substrate for a
surface acoustic wave device uses a substrate sliced
from a LiTaOs single crystal, and contacted with a Rh
or PtRh alloy plate and heat-treated for 3-50 h at
800°C<T<1650°C.Rh is found to diffuse effectively and
homogeneously into the LiTaOs, with Rh concentra-
tions of ~300 ppm (after 3 h) and ~890 ppm (after 50 h)
at 1600°C, while Pt diffusion is minimal (<2 ppm).

ELECTROCHEMISTRY

Cathode for Water Electrolysis
Casale Chem. SA, European Appl. 2,085,501

A formulation and method of production for a cath-
ode used in the electrolytic generation of H, from
H,0 is disclosed, specifically suitable for use with an
intermittent power source such as solar or wind-gen-
erated power. The cathode has a metallic substrate,
such as mild steel or Ni alloy, coated with 0.1-2.0
(preferably 0.4-1.0) mg cm™ of Ru oxide obtained
from a precursor such as a solution of RuCls.

PHOTOCONVERSION

Positive Electrode for a Semiconductor Light-Emitting
Device

Showa Denko KK, US Appl. 2009/0,263,922

A method of producing a reflective positive electrode
for a flip-chip type semiconductor light-emitting
device is claimed. It has a pgm-based contact layer
deposited between the reflective layer and the p-type
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semiconductor layer, 1, to counter diffusion of Ag or
Alinto 1.The contact layer is preferably Pt or a Pt alloy
0.1-4.9 nm thick, formed by radio frequency sputter
deposition, followed by heat treatment at <350°C.
To limit formation of Ag and Al precipitates between
1 and the n-type semiconductor, the electrode may
additionally have a pgm-based overcoat layer >10 nm
thick and in ohmic contact with 1 at a contact resis-
tivity <10 Q cm?.

PHYSICAL METHODS

High Purity Ruthenium Powder for Target
Nippon Mining Co, US Patent 7,578,965

A Ru powder composition is claimed, which when
used for a sputtering target minimises impurities gen-
erated during deposition and gives a high-quality thin
film of uniform thickness. The powder is >99.99%
pure (excluding gaseous components),but an Al con-
tent of 5-50 ppm by weight, preferably 5-20 ppm, is
found to be beneficial. Also claimed is a method for
producing the powder from a Ru starting material
with £99.9% purity, by electrolytic refining in an acidic
or NHj solution.

SURFACE COATINGS

Single-Step Deposited Platinum Coating for Turbines
Honeywell Int. Inc, US Patent 7,604,726

A method for simultaneously electroplating a sub-
strate with Pt and a supplementary constituent is
claimed. A specific embodiment has the electrolyte
composed of: 25-55 g 1! Pt(NOy)(NH;),; 1-200 g I!
alkali metal (bi)carbonate; 0.2-80 g I"! Cr metal pow-
der with particles 1-50 um in size; and optionally Al or
another reactive element. When applied for oxidation
and corrosion resistance, the coating may be
5-100 pm thick with 2-35 wt% Cr,or 15-25 wt% Cr plus
10-30 wt% Al. Heat treatment at 300-650°C bonds the
electroplated layer to the substrate, or at 1000-1100°C
interdiffuses the electroplated layer with the substrate.
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