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by Power dispatch system for electrolytic production of hydrogen from wind power
N5 US9303325B2 %3 H 2012-03-23
HINATSU JIM
B /A A T—4/\ AN
STEMP MICHAEL

A system for distributing medium voltage DC electric power from a wind farm to
electrolyzer modules requiring low voltage DC power. The system includes one or more
HE of each of central step down DC-DC converters, DC buses, regulated DC-DC converters,
respective electrolyzer module controllers, dispatch controllers, alternative loads, and

alternative power sources.
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AR Efficient reversible electrodes for solid oxide electrolyzer cells
N5 US7976686B2 ¥ iE H 2007-07-23
W& H A BT ELANGOVAN
B /A A ZHAA
SINGARAVELU

An electrolyzer cell is disclosed which includes a cathode to reduce an
oxygen-containing molecule, such as H20, CO2, or a combination thereof, to produce an
oxygen ion and a fuel molecule, such as H2, CO, or a combination thereof. An
electrolyte is coupled to the cathode to transport the oxygen ion to an anode. The anode
is coupled to the electrolyte to receive the oxygen ion and produce oxygen gas therewith.
wE In one embodiment, the anode may be fabricated to include an electron-conducting phase
having a perovskite crystalline structure or structure similar thereto. This perovskite may
have a chemical formula of substantially (Pr(1-x)Lax)(z-y)A'yBO(3-8), wherein

0=x=05,0=y=0.5,and 0.8=z=1.1. In another embodiment, the cathode includes an

electron-conducting phase that contains nickel oxide intermixed with magnesium oxide.
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¥ Diaphragm for alkaline water electrolysis, alkaline water electrolysis device, method for
producing hydrogen, and method for producing diaphragm for alkaline water electrolysis
VAl US10975483B2 ¥ if H 2016-03-18
Suzuki Yusuke
B iF/AF A He At Ak R 24 ZHA Nakagawa Kenji
Takami Hidefumi
The diaphragm for alkaline water electrolysis according to the present invention
comprises a porous polymer membrane, the porous polymer membrane comprising a
polymer resin and hydrophilic inorganic particles. A porosity of the porous polymer
HE membrane is 30% or more and 60% or less, average pore sizes at both surfaces of the

porous polymer membrane is 0.5 pm or more and 2.0 pm or less, and a ratio of a mode
particle size of the hydrophilic inorganic particles to the average pore size of the porous

polymer membrane (mode particle size/average pore size) is 2.0 or more.
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Cargnelli Joseph
An electrolyser operates within an energy system, for example to provide grid
services, energy storage or fuel, or to produce hydrogen from electricity produced from
HE renewable resources. The electrolyser may be configured to operate at frequently or

quickly varying rates of electricity consumption or to operate at a specified power

consumption.
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A7 A Hetero-nanostructures for solar energy conversions and methods of fabricating same
A5 US8216436B2 ¥ i H 2009-08-25
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The embodiments disclosed herein relate to hetero-nanostructures for efficient solar
energy conversions, and more particularly to the fabrication of titanium dioxide
hetero-nanostructures and methods of using same for water splitting. In an embodiment,
HE a hetero-nanostructure includes a plurality of connected and spaced-apart nanobeams

linked together at an about 90-degree angle, the plurality of nanobeams including a
conductive silicide core having an n-type photoactive titanium dioxide shell. In an
embodiment, a device for splitting water to generate hydrogen and oxygen includes a

first compartment two-dimensional hetero-nanostructure having a plurality of connected
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and spaced-apart nanobeams, each nanobeam substantially perpendicular to another
nanobeam, the plurality of nanobeams including an n-type photoactive titanium dioxide
shell having a highly conductive core; and a second compartment copper-doped titanium
dioxide nanostructure, wherein the first compartment and the second compartment are

separated by a semi-permeable membrane.
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AR PEM water electrolyser module
N5 US8999135B2 B iE H 2013-09-19
B /AR A T—&/n RHA HINATSUJAMES T.
STEMP MICHAEL C.
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A PEM water electrolyzer module and method comprising a plurality of structural
plates each having a sidewall extending between opposite end faces with a half cell
chamber opening, at least one oxygen degassing chamber opening, and at least one
WE hydrogen gas collection manifold opening, extending through the structural plate
between opposite end faces. The structural plates are arranged in face to face

juxtaposition between opposite end plates.
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AR Process for scalable synthesis of molybdenum disulfide monolayer and few-layer films

NS US9527062B2 B H 2014-05-09
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Li Yanpeng
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The present disclosure relates to nanosheet synthesis. More particularly, the present
disclosure relates to molybdenum sulfide (MoS2) atomic thin films and hydrogen

evolution reactions. In one or more embodiments, a synthesis process may include

WE sublimation of sultur and MoCl5, reaction of MoCl5 and S to produce gaseous
MoS2 species, transfer of the MoS2 species by carrier gas, diffusion of MoS2 species
from the gas phase onto receiving substrates, and precipitation of MoS2 on the substrates.
Ar reaction  transfer
=+ of s Woes e ) diffusion
blimatio(ﬂ’ MoCl *+ S *MoS2 \
S MaCls precipitation
{_E i E Schematic illustration of the synthetic process.
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AR Homogeneously dispersed multimetal oxy-hydroxide catalysts
A5 US11230774B2 ¥ if H 2017-01-30
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WE

The present disclosure provides substantially homogeneously dispersed multimetal
oxy-hydroxide catalyst comprising at least two metals, at least one metal being a
transition metal, and at least a second metal which is structurally dissimilar to at least
one metal, such that the multimetal oxy-hydroxide is characterized by being substantially
homogeneously dispersed and generally not crystalline. A key feature of the present
materials is that the presence of the structurally dissimilar metal results in sufficient
strain produced in the final multimetal oxy-hydroxide material to prevent crystallization
from occurring. The resulting materials are specifically not annealed at temperatures that
would induce crystallization in order to avoid the expected phase segregation that would

occur during crystallization.
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AR Gas permeable electrode and method of manufacture
NS US9938627B2 B i H 2013-06-11
Winther-Jensen Bjorn
/A A AQUAHYDREX INC RHA
MacFarlane Douglas
A gas permeable or breathable electrode and method of manufacture thereof. In one
example there is an electrolytic cell having an electrode comprising a porous material,
wherein gas produced at the electrode diffuses out of the cell via the porous material. In
operation the gas is produced at the at least one electrode without substantial bubble
formation. In another example there is an electrode having a porous conducting material
WE

with a hydrophobic layer or coating applied to a side of the porous conducting material.
A catalyst may be applied to another side. The gas permeable or breathable electrode can
be used in an electrolytic cell, electrochemical cell, battery and/or fuel cell. Gas
produced at the electrode diffuses out of a cell via at least part of the electrode,
separating the gas from the reaction at the electrode.
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il Solid polymer electrolyte composite membrane comprising plasma etched porous support
N5 US7807063B2 W 3K H 2004-10-21
LIU HAN
B R/ A PLUG POWER EHA
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A solid polymer electrolyte composite membrane and method of manufacturing the
same. According to one embodiment, the composite membrane comprises a rigid,
non-electrically-conducting support, the support preferably being a sheet of polyimide
having a thickness of about 7.5 to 15 microns. The support has a plurality of cylindrical
pores extending perpendicularly between opposing top and bottom surfaces of the
support. The pores, which preferably have a diameter of about 0.1 to 5 microns, are made
WE

by plasma etching and preferably are arranged in a defined pattern, for example, with
fewer pores located in areas of high membrane stress and more pores located in areas of
low membrane stress. The pores are filled with a first solid polymer electrolyte, such as a
perfluorosulfonic acid (PFSA) polymer. A second solid polymer electrolyte, which may
be the same as or different than the first solid polymer electrolyte, may be deposited over

the top and/or bottom of the first solid polymer electrolyte.
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