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HYDROGEN PERMEABLE MEMBRANES, REACTORS AND RELATED METHODS

Nº publicación    25/05/2023US2023158459A1
Solicitantes THE UNIV OF BRITISH COLUMBIA [CA] 
Resumen A hydrogen permeable membrane comprises a dense layer of a

hydrogen permeable metal having first and second faces. The
first face of the dense layer has a rough surface which may be
formed for example by electrodeposition of a hydrogen
permeable metal such as palladium. One or more co-catalysts
are provided on the rough surface. The co-catalysts may
comprise thin sputtered layers. The one or more co-catalysts
have an area density not exceeding 20 µg per cm2; and/or a
majority of the co catalysts are in an outer portion of the rough
surface, the outer portion of the rough surface being less than
one half of a thickness of the rough surface defined by peaks of
the rough surface. The membrane may be used in a cell to
facilitate chemical reactions including hydrogenation,
dehydrogenation and hydrodeoxygenation reactions.

Electrolysis Cell Unit, Electrolysis Cell Device, Hydrocarbon Production System, and Production Method and Use Method of
Electrolysis Cell Unit

Nº publicación    25/05/2023US2023160079A1
Solicitantes OSAKA GAS CO LTD [JP] 
Resumen -- An electrolysis cell unit capable of efficiently electrolyzing

water and carbon dioxide is obtained. An electrolysis cell unit
includes at least an electrolysis cell in which an electrode layer
and a counter electrode layer are formed with an electrolyte
layer interposed therebetween and a discharge path for
discharging hydrogen generated in the electrode layer, in which
the electrolysis cell being formed in a thin layer on a support
and a reverse water-gas shift reaction unit that generates
carbon monoxide using carbon dioxide and the hydrogen by a
reverse water-gas shift reaction being provided in at least a
portion of the discharge path.--

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023158459A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023160079A1
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APPARATUS FOR GENERATING HYDROGEN AND OXYGEN THROUGH ALKALINE ELECTROLYSIS, AND
CORRESPONDING PROCESS

Nº publicación    25/05/2023US2023160074A1
Solicitantes HYTER S R L [IT] 
Resumen An apparatus is provided for generating hydrogen and oxygen

through alkaline electrolysis. A process is also provided for
generating hydrogen and oxygen through alkaline electrolysis
using the apparatus. The apparatus and process are
advantageously applied in apparatuses and systems for the
accumulation of hydrogen using demineralized water and
electric energy, also coming from renewable sources.

SINGLE STAGE PROCESS FOR PRODUCTION OF HYDROGEN ENRICHED GAS

Nº publicación    25/05/2023US2023159838A1
Solicitantes INDIAN OIL CORPORATION LTD [IN] 
Resumen The present invention discloses a single stage energy efficient process for production of hydrogen enriched/mixed

gas at low temperature. More particularly, the present invention discloses a single stage energy efficient process for
production of hydrogen enriched compressed natural gas (CNG) or LPG or biogas at low temperature.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023160074A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023159838A1
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ParaDice Process System

Nº publicación    25/05/2023US2023159357A1
Solicitantes DICE JAMES LAMAR [US] 
Resumen The ParaDice Process System is the interconnection of a

renewable power source to power an ocean water electrolysis
apparatus comprising a water container, an electrolysis cell,
optionally a precious metal harvesting probe, a filtration system,
and a settlement pond wherein the hydrogen generated as a
result of electrolysis is supplied to either a hydrogen
combustion engine or hydrogen turbine to power an electricity
generator thereby creating a renewable zero carbon emission
electric power generation system. The hydrogen gas is
collected by a chlorine scrubber and transferred to either a
hydrogen combustion engine or a hydrogen turbine. Where a
hydrogen turbine is embodied the waste heat created therein is
used to generate electricity and increase the performance of
the filtration system and settlement pond.

Silver nanoclusters doped with metal hydride manufacturing method thereof and electrochemical catalyst for hydrogen gas
generation

Nº publicación    03/05/2023KR20230059141A
Solicitantes 연세대학교산학협력단 
Resumen 본 발명은 금속 하이드라이드가 도핑된 은 나노클러스터, 이의 제조방법 및 수소 기체 발생용 전기화학적 촉매에 관한

것으로, 본 발명의 금속 하이드라이드가 도핑된 은 나노클러스터는 전기화학적 촉매로서 유용성을 가지며, 기존의
백금(Pt) 촉매보다 생산단가가 매우 저렴하고, 동등 이상의 수소 기체 발생 효과를 나타낸다.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023159357A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=KR20230059141A
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INTEGRATED OXIDATIVE REFORMING AND ELECTROLYSIS SYSTEM AND PROCESS FOR HYDROGEN GENERATION

Nº publicación    19/05/2023WO2023086972A1
Solicitantes PCC HYDROGEN INC [US] 
Resumen A process and system for generating hydrogen gas are

described, in which water is electrolyzed to generate hydrogen
and oxygen, and a feedstock including oxygenate(s) and/or
hydrocarbon(s), is non-autothermally catalytically oxidatively
reformed with oxygen to generate hydrogen. The hydrogen
generation system in a specific implementation includes an
electrolyzer arranged to receive water and to generate
hydrogen and oxygen therefrom, and a non-autothermal
segmented adiabatic reactor containing non-autothermal
oxidative reforming catalyst, arranged to receive the feedstock,
water, and electrolyzer-generated oxygen, for non-autothermal
catalytic oxidative reforming reaction to produce hydrogen. The
hydrogen generation process and system are particularly
advantageous for using bioethanol to produce green hydrogen.

FLUORENE- AND BIPHENYL-BASED BRANCHED COPOLYMER POLYMER ELECTROLYTE MEMBRANE AND WATER
ELECTROLYSIS SYSTEM USING SAME

Nº publicación    19/05/2023WO2023085592A1
Solicitantes INDUSTRY ACADEMIC COOPERATION FOUNDATION GYEONGSANG NATIONAL UNIV [KR] 
Resumen The present invention relates to a fluorine- and biphenyl-based branched copolymer polymer electrolyte membrane

that is chemically stable because a polymer main chain thereof is composed of carbon single bonds, and has high
hydrogen ion conductivity due to a cation exchange functional group introduced at the end of a carbon branch, and to
a water electrolysis device and a fuel cell using same.

A ROAD-BASED SOLAR SYSTEM FOR PRODUCTION OF HYDROGEN AND ELECTRICITY

Nº publicación    19/05/2023WO2023084511A1
Solicitantes ARBEL AVRAHAM [IL] 
Resumen The invention is directed to a system and method for for producing energy on transportation routes. A road-based

Solar System for production of hydrogen and electricity is provided. This is a novel decentralized system for
production, storage, energy collection, conversion is disclosed comprising: a. System and method for converting solar
energy to electrical energy; b. Means and methods for storing and/or transporting said electrical energy; c. System
and for converting said electrical energy to a gas fuel; d. System and method for storing or transporting said gas fuel;
The modules and units for converting solar energy to electrical energy are configured to be positioned above,
adjacent on or a transportation network, thereby utilising the pre-existing road system and drastically reducing
wasteful land use.

https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023086972A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023085592A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023084511A1
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HYDROGEN GENERATOR HAVING SELF-DISINFECTION FUNCTION

Nº publicación    19/05/2023WO2023082899A1
Solicitantes LIN HSIN YUNG [CN] 
Resumen A hydrogen generator having a self-disinfection function. The

hydrogen generator comprises an electrolysis module, a
hydrogen water cup, an integrated flow channel device and an
automatic channel switching device. The electrolysis module is
used for electrolyzing electrolyzed water to generate
hydrogen-containing gas. The hydrogen water cup is used for
containing a liquid, and the hydrogen water cup is used for
injecting the hydrogen-containing gas into the liquid to form a
hydrogen-containing liquid. The integrated flow channel device
is stacked above the electrolysis module, and comprises a gas
intake flow channel, a gas output flow channel and a gas
communication flow channel. The automatic channel switching
device selectively communicates with the gas intake flow
channel, the hydrogen water cup and the gas output flow
channel, or selectively communicates with the gas intake flow
channel, the gas communication flow channel and the gas
output flow channel. The pH value of the electrolyzed water in
the electrolysis module is 12-14.

MULTIPHASE NANO HETEROJUNCTION MATERIAL AND PREPARATION METHOD THEREFOR AND APPLICATION
THEREOF

Nº publicación    19/05/2023WO2023082449A1
Solicitantes SOOCHOW UNIV [CN] 
Resumen The present invention relates to the technical field of nano

materials. In particular, disclosed is a preparation method for a
multiphase nano heterojunction material. The method
comprises the following steps: providing a substrate loaded with
an NiMoO4 precursor; dissolving selenium powder in hydrazine
hydrate, adding water or a sodium molybdate aqueous solution,
adding the substrate loaded with the NiMoO4 precursor, and
performing a reaction at a temperature of 180-200°C; and after
the reaction is finished, obtaining the multiphase nano
heterojunction material. The present invention also provides a
four-phase 1T/2H-MoSe2-H/R-NiSe nano heterojunction material and a three-phase 1T/2H-MoSe2-H-NiSe nano
heterojunction material which are prepared by means of the method, and applications of the four-phase
1T/2H-MoSe2-H/R-NiSe nano heterojunction material and the three-phase 1T/2H-MoSe2-H-NiSe nano heterojunction
material as electrocatalysts for catalyzing a hydrogen evolution reaction under an alkaline condition. The multiphase
nano heterojunction material prepared in the present invention has a relatively large double-layer capacitance value,
a relatively large electrochemical active area and relatively small impedance, and the activity and stability of
electrocatalytic hydrogen production are greatly improved.

https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023082899A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023082449A1
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EFFICIENT OXYHYDROGEN GENERATION DEVICE FOR MEDICAL CARE, AND METHOD THEREFOR

Nº publicación    19/05/2023WO2023082363A1
Solicitantes DALIAN INST OF CHEMICAL PHYSICS CHINESE ACADEMY OF SCIENCES [CN] 
Resumen An efficient oxyhydrogen generation device for medical care. The efficient oxyhydrogen generation device mainly

comprises a shell (20), an upper cover (1) and a bottom cover (33) which form a main body frame, wherein the shell
(20) is composed of a front shell body and a rear shell body, the bottom cover (33) is fastened at the bottom of the
shell body, and a formed space is used for accommodating an electrolytic tank (27), a water supply tank (23), a water
supply tank upper cover (18) and a secondary water tank (26); the upper cover (1) is fastened on the upper part of the
shell body and is provided with an atomization gas circulation part, a supply part used for filling the water supply tank
with water, and a control panel (4) used for controlling an electrolytic water hydrogen and oxygen generator to
operate; and oxyhydrogen generated by electrolysis of the electrolytic tank (27) sequentially enters the water supply
tank (23) and the secondary water tank (26) by means of a gas guide plate (13) and is cleaned, and the cleaned gas
is discharged from a gas circulation part.

HYDROGEN-OXYGEN MIXED GAS PREPARATION DEVICE CAPABLE OF ADJUSTING HYDROGEN CONTENT AND
METHOD THEREFOR

Nº publicación    19/05/2023WO2023082362A1
Solicitantes DALIAN INST OF CHEMICAL PHYSICS CHINESE ACADEMY OF SCIENCES [CN] 
Resumen A hydrogen-oxygen mixed gas preparation device capable of adjusting hydrogen content and a method therefor. The

hydrogen-oxygen mixed gas preparation device comprises a shell for accommodating an oxygen production device, a
hydrogen production device, a control module (14), and a power supply module (19), wherein the power supply
module (19) is configured to supply power to each device; the oxygen production device is configured to separate
oxygen from air and store the oxygen for later use; the hydrogen production device is configured to generate
hydrogen or hydrogen-oxygen mixed gas for later use by means of a water electrolysis principle; the control module
(14) is configured to control and adjust the flow of the oxygen, measure the concentration of the oxygen, and adjust
the flow of the hydrogen-oxygen mixed gas and the hydrogen content to a preset range; and the oxygen generated by
the oxygen production device and the hydrogen generated by the hydrogen production device or the
hydrogen-oxygen mixed gas are or is converged to a gas outlet (17) of the hydrogen-oxygen mixed gas preparation
device through a pipeline and then discharged after humidification or discharged directly. Further disclosed is a
method for using the device. The advantages such as long service life, adjustable hydrogen content, adjustable flow
of the hydrogen-oxygen mixed gas are achieved.

https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023082363A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023082362A1
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GAS TO OLEFINS PROCESSES WITH COPRODUCTION OF HYDROGEN

Nº publicación    18/05/2023US2023150901A1
Solicitantes TOTALENERGIES ONETECH [FR] 

SULZER MANAGEMENT AG [CH] 
Resumen The present disclosure relates in its first aspect to a process of

converting a stream comprising methane into chemicals, said
process being remarkable in that it comprises the steps of
providing a first stream (1, 5, 11) comprising methane,
providing a second stream (79) which is a bromine-rich stream,
putting into contact said first stream (15) with said second
stream (79) to obtain a third stream (21) comprising at least
unreacted methane, methyl bromide, dibromomethane, and
hydrogen bromide and removing said dibromomethane from
said third stream (21), to produce a dibromomethane stream
(103) and a fourth stream (27) comprising unreacted methane,
methyl bromide and hydrogen bromide; wherein the fourth
stream (27) is converted into chemicals. In its second aspect,
the present disclosure concerns an installation for carrying out
the process of the first aspect.

OPERATING METHOD FOR A SOLID OXIDE CELL SYSTEM

Nº publicación    18/05/2023US2023155150A1
Solicitantes SUNFIRE GMBH [DE] 
Resumen A method of operating a solid oxide cell system comprises

generating an electrochemical conversion from one of: (i) water
steam H2O(g); and (ii) a mixture comprising water steam
H2O(g) and carbon dioxide CO2. A quantity of at least one
other substance is added into the one of the water steam
H2O(g) and the mixture comprising water steam H2O(g) and
carbon dioxide CO2. The at least one other substance
comprises a hydrocarbon CmHn. The quantity of the at least
one other substance is converted into a syngas CO+H2. An
endothermic reforming of the mixed-in hydrocarbons occurs by
coupling-in waste heat from the electrochemical conversion.
The additional quantity of the at least one substance is added compensate for effects of a degradation of the solid
oxide cells of the solid oxide cell system. A total quantity of the hydrogen H2 generated by the solid oxide cell system
is kept constant.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023150901A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023155150A1
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Hydrocarbon Production System

Nº publicación    18/05/2023US2023149889A1
Solicitantes OSAKA GAS CO LTD [JP] 
Resumen A hydrocarbon production system capable of efficiently

producing hydrocarbon containing a high-calorie gas by
securing hydrogen and carbon monoxide required for
hydrocarbon synthesis using water and carbon dioxide as raw
materials is obtained. The hydrocarbon production system
includes an electrolytic reaction unit that converts water and
carbon dioxide into hydrogen and carbon monoxide through an
electrolytic reaction, a catalytic reaction unit that converts a
product generated by the electrolytic reaction unit into
hydrocarbon through a catalytic reaction, and branch paths and
that branch a portion of an outlet component of the catalytic
reaction unit.

NOVEL ELECTROCATALYTIC MEMBRANE REACTOR AND USE THEREOF IN PREPARATION OF HIGH-PURITY
HYDROGEN

Nº publicación    18/05/2023US2023151500A1
Solicitantes TIANJIN UNIV OF SCIENCE AND TECHNOLOGY [CN] 
Resumen The disclosure provides a novel electrocatalytic membrane reactor and use thereof in preparation of high-purity

hydrogen. The electrocatalytic membrane reactor adopts an H-shaped electrolytic tank in which a cathode chamber is
isolated from an anode chamber through a diaphragm, a membrane electrode is used as an anode, an auxiliary
electrode is used as a cathode, a direct-current regulated power supply supplies a constant current, and the flow of a
reaction solution is realized through a pump. In the disclosure, electrocatalysis is coupled with a membrane
separation function, an oxygen evolution reaction is replaced with an organic electrochemical oxidation reaction in the
anode chamber so as to reduce the overpotential of the oxygen evolution reaction, and a hydrogen evolving reaction
is performed in the cathode chamber to prepare high-purity hydrogen.

Silver Nanoclusters Doped With Rhodium Hydride, Manufacturing Method Thereof, and Electrochemical Catalyst for Hydrogen
Gas Generation

Nº publicación    18/05/2023US2023151502A1
Solicitantes UNIV YONSEI IACF [KR] 
Resumen The present invention relates to silver nanoclusters doped with

rhodium hydride, a method of producing the same, and an
electrochemical catalyst for hydrogen gas generation. The
silver nanoclusters doped with rhodium hydride of the present
invention have utility as an electrochemical catalyst, have a
significantly low production cost compared to a platinum (Pt)
catalyst according to the related art, and exhibit an effect of
generating hydrogen gas equal to or greater than that of the Pt
catalyst.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023149889A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023151500A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023151502A1
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ELECTROLYTIC CONVERSION OF CARBON-CONTAINING IONS USING POROUS METAL ELECTRODES

Nº publicación    18/05/2023US2023151501A1
Solicitantes UNIV BRITISH COLUMBIA [CA] 
Resumen Methods and apparatus incorporating porous metallic

electrodes for electrolytic conversion of carbon-containing ions
are disclosed. A electrochemical cell has an anode, a porous
metallic electrode which serves as a cathode, and an ion
exchange membrane between the anode and the porous
metallic electrode. Water dissociates into hydroxide ions and
hydrogen ions at the ion exchange membrane. The hydroxide
ions permeate towards the anode, and the hydrogen ions
permeate towards the porous metallic electrode. A
carbon-containing solution is supplied to the porous metallic
electrode. The carbon-containing solution reacts with the
hydrogen ions to form one or more carbon-containing
intermediate products. One of the carbon-containing
intermediate products participate in a reduction reaction at the
porous metallic electrode to form one or more
carbon-containing resulting products. In some embodiments,
the carbon-containing solution comprises a solution containing
bicarbonate. One application of the methods and apparatus is
in the field of carbon capture.

ELECTROLYZER SYSTEM WITH STEAM GENERATION AND METHOD OF OPERATING SAME

Nº publicación    12/05/2023CA3179072A1
Solicitantes BLOOM ENERGY CORP [US] 
Resumen ABSTRACT An electrolyzer system and a fuel cell system that

include hydrogen blowers configured to compress hydrogen
streams generated by the systems. The electrolyzer system
includes a steam generator configured to generate steam, a
stack of solid oxide electrolyzer cells configured to generate a
hydrogen stream using the steam received from the steam
generator, a hydrogen blower configured to pressurize the
hydrogen stream generated by the stack, and a hydrogen
processor configured to compress the pressurized hydrogen
stream. Date Recue/Date Received 2022-1 0-1 2

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023151501A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=CA3179072A1
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DUAL-CATALYST SYSTEM AND METHOD FOR PRODUCING HYDROGEN BY ELECTROCHEMICALLY DEGRADING
BIOMASS-REFINING ORGANIC WASTE

Nº publicación    11/05/2023CA3178532A1
Solicitantes SHENZHEN ORGANIC GREEN HYDROGEN TECH LTD [CN] 
Resumen The present disclosure provides a dual-catalyst system and

method for producing hydrogen by electrochemically degrading
a biomass-refining organic waste, which includes firstly carrying
out solid-liquid separation on the biomass-refining organic
waste and grading according to concentration; then reacting the
organic waste with a cocatalyst and a redox mediator, wherein
the redox mediator receives an electron from degrading the
organic waste to form a low-valence redox mediator; feeding
the reaction solution into an electrolytic cell for electrolysis, so
that the low-valence redox mediator is subjected to oxidation regeneration on an anode, meanwhile hydrogen is
generated in a cathode area, and regenerated liquid in an anode area is returned to a degradation system for
circulation. In the present disclosure, by employing the "dual-catalyst" system consisting of the redox mediator and
the cocatalyst, high-purity hydrogen can be produced by electrochemically degrading the biomass-refining organic
waste, wherein the electric energy consumption per unit of produced hydrogen is saved by about 50% compared with
that of electrolyzing water under the same condition.

ELECTROCHEMICAL CELL SYSTEM INCLUDING STEAM RECYCLE AND CATHODE EXHAUST COOLER

Nº publicación    15/05/2023CA3182094A1
Solicitantes BLOOM ENERGY CORP [US] 
Resumen Solid oxide electroyzer cell (SOEC) systems and methods that include a stack of electrolyzer cells configured to

receive steam and generate a hydrogen and steam exhaust stream, and a steam recycle blower configured to recycle
a portion of the hydrogen and steam exhaust stream back to the stack.

A DEVICE FOR PRODUCING ELECTRICITY AND WATER FROM HYDROGEN AND OXYGEN AND REVERSIBLE

Nº publicación    11/05/2023WO2023080794A1
Solicitantes HYPER ENERGY AUSTRALIA PTY LTD [AU] 
Resumen A device has been described to produce DC electricity and water with supplied hydrogen and oxygen. The device

includes at least one bipolar cell pack (54) aligned with several cells, each with its own electrolytic membrane (4) in
contact on each side with catalytic electrodes (16). The at least one bipolar cell pack (54) is designed as a hollow
cylinder, and the device further includes a rotational device (43) aimed at rotating the cell pack, brushes (40) that put
the electrodes in contact with a joined circuit, as water is produced in the cells and ejected from the cells and
discharged via channels (20, 21, 56, 57, 27) to outlet (23, 24) via a gland-box (68).

COMPRESSION APPARATUS

Nº publicación    11/05/2023WO2023079926A1
Solicitantes PANASONIC IP MAN CO LTD [JP] 
Resumen Provided is a compression apparatus comprising an electrolyte film, an anode provided on one principal surface of

the electrolyte film, a cathode provided on the other principal surface of the electrolyte film, and a voltage application
device for applying a voltage between the anode and the cathode, and the compression apparatus causing protons
extracted from anode fluid supplied to the anode to move to the cathode via the electrolyte film by application of a
voltage between the anode and the cathode by the voltage application device, and generating compressed hydrogen,
wherein the compression apparatus is provided with a surface seal material provided on the outer periphery of the
anode, and an elastic material provided between the anode and the surface seal material.

https://worldwide.espacenet.com/patent/search/family/publication/?q=CA3178532A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=CA3182094A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023080794A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023079926A1
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Direct Coupling Device for Generating Hydrogen from Concentrated Sunlight

Nº publicación    11/05/2023US2023143168A1
Solicitantes FUSION WELCOME FUEL S A [PT] 

FUSION FUEL PORTUGAL S A [PT] 
Resumen This invention is a direct coupling device (31) to generate

hydrogen from concentrated sunlight comprised of a solar
concentrator (32) and a water electrolyser (33) where the solar
concentrator (32) is comprised of an optical concentration
element (15), adjacent to a number of photovoltaic cells (14)
coupled to a heat exchanger (13) and the water electrolyser
(33) comprised of a proton exchange membrane (2) in which
the membrane is comprised of a number of individualized
anode zones (6) and cathodic zones (12) coated with a
catalyst, a number of cathode single-polar plates (3) and a
number of anode single-polar plates (5), a number of
regeneration electrodes (1), a number of floating flow guide
plates (7), a number of elastic compression elements (8) and a
casing consisting of an upper (9) and a lower (10) part.

HYDROGEN SUPPLY SYSTEM

Nº publicación    11/05/2023US2023141308A1
Solicitantes HYUNDAI MOTOR CO LTD [KR] 

KIA CORP [KR] 
Resumen An embodiment of the present disclosure relates to a hydrogen

supply system including a water electrolysis stack configured to
produce hydrogen by electrochemically decomposing water,
and a metal hydride compressor connected to the water
electrolysis stack and configured to treat the hydrogen before
supplying the hydrogen to a supply destination, thereby
obtaining an advantageous effect of simplifying a structure and
improving spatial utilization and a degree of design freedom.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023143168A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023141308A1
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MAGNETOHYDRODYNAMIC HYDROGEN ELECTRICAL POWER GENERATOR

Nº publicación    11/05/2023US2023143022A1
Solicitantes BRILLIANT LIGHT POWER INC [US] 
Resumen A power generator is described that provides at least one of

electrical and thermal power comprising (i) at least one reaction
cell for reactions involving atomic hydrogen hydrogen products
identifiable by unique analytical and spectroscopic signatures,
(ii) a molten metal injection system comprising at least one
pump such as an electromagnetic pump that provides a molten
metal stream to the reaction cell and at least one reservoir that
receives the molten metal stream, and (iii) an ignition system
comprising an electrical power source that provides
low-voltage, high-current electrical energy to the at least one
steam of molten metal to ignite a plasma to initiate rapid
kinetics of the reaction and an energy gain. In some
embodiments, the power generator may comprise: (v) a source
of H2 and O2 supplied to the plasma, (vi) a molten metal
recovery system, and (vii) a power converter capable of (a)
converting the high-power light output from a blackbody radiator
of the cell into electricity using concentrator thermophotovoltaic
cells or (b) converting the energetic plasma into electricity using
a magnetohydrodynamic converter.

Ammonia Synthesis System and Method

Nº publicación    11/05/2023US2023142620A1
Solicitantes INFRASALIENCE LTD [GB] 
Resumen The techniques described herein relate to methods for the

synthesis of ammonia from nitrogen and hydrogen, the
methods including use of plasma, such as a microjet plasma, in
a first reaction chamber to generate a vibrationally exited
nitrogen atom or nitrogen containing molecule, optionally
wherein the excited nitrogen atom or molecule is reacted with
hydrogen in an aqueous medium, optionally wherein the
medium is then recycled to remove soluble products. A system
for carrying out such methods is also provided.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023143022A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023142620A1
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WIDE-AREA POWER SUPPLY SYSTEM

Nº publicación    11/05/2023US2023147457A1
Solicitantes LAND BUSINESS CO LTD [JP] 
Resumen A wide-area power supply system has a small impact on the

environment and is highly economical, as a wide-area power
supply network that uses hydrogen energy without requiring
conventional transmission towers, etc., the wide-area power
supply system comprising: a primary power plant; a hydrogen
production facility which produces hydrogen by using electricity
from the primary power plant; a primary hydrogen storage
facility distributed over a wide area; a secondary hydrogen
storage facility distributed for each primary hydrogen storage
facility; a regional power grid which sends power to power
consuming facilities or dwelling units within a residential area; a
secondary power generation facility which is installed within the
residential area and converts hydrogen transported via the
primary hydrogen storage facility or the secondary hydrogen
storage facility into electric power; and a transportation means
such as a trailer for transporting hydrogen between the
hydrogen production facility and the primary hydrogen storage
facility, between the primary hydrogen storage facility and the
secondary hydrogen storage facility, and between the primary
hydrogen storage facility or the secondary hydrogen storage
facility and the secondary power generation facility.

OXIDATIVE REFORMING AND ELECTROLYSIS SYSTEM AND PROCESS FOR HYDROGEN GENERATION

Nº publicación    11/05/2023US2023147136A1
Solicitantes PYROCHEM CATALYST COMPANY [US]\n 
Resumen A process and system for generating hydrogen gas are

described, in which water is electrolyzed to generate hydrogen
and oxygen, and a feedstock including oxygenate(s) and/or
hydrocarbon(s), is non-autothermally catalytically oxidatively
reformed with oxygen to generate hydrogen. The hydrogen
generation system in a specific implementation includes an
electrolyzer arranged to receive water and to generate
hydrogen and oxygen therefrom, and a non-autothermal
segmented adiabatic reactor containing non-autothermal
oxidative reforming catalyst, arranged to receive the feedstock,
water, and electrolyzer-generated oxygen, for non-autothermal
catalytic oxidative reforming reaction to produce hydrogen. The
hydrogen generation process and system are particularly
advantageous for using bioethanol to produce green hydrogen.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023147457A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023147136A1
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COMBINED HYDROGEN FUEL CELL FOR VEHICLE FUELING, ELECTRIC VEHICLE FAST CHARGING AND FUEL CELL
BACK-UP POWER FORECOURT

Nº publicación    11/05/2023AU2023202444A1
Solicitantes GHD INC [US] 
Resumen The system may comprise a Proton Exchange Membrane Fuel

Cell (PEM FC) stack that is connected to and provides energy
to a microgrid for back-up applications, is connected to and
provides energy to a fast-charge battery electric vehicle station
(BEV) for fast charging of Electric Vehicles (EVs) and is
connected to and provides hydrogen to a hydrogen dispenser
for fueling Fuel Cell Vehicles (FCVs). Utilizing an integrated
forecourt to support several different energy delivery
applications and technologies may result in improved overall
project economics and may accelerate the transition to a
low/zero carbon economy for transportation and stationary back-up power.

An electrolyzer system and a method for water electrolysis

Nº publicación    11/05/2023FI20216157A1
Solicitantes LAPPEENRANNAN LAHDEN TEKNILLINEN YLIOPISTO LUT [FI] 
Resumen An electrolyzer system comprises electrolyzer elements (101)

each comprising an electrolyzer stack (104) constituted by
electrolysis cells. Furthermore, each electrolyzer element
comprises a water inlet (106), a hydrogen separator tank (107)
having a hydrogen outlet (108), an oxygen separator tank (109)
having an oxygen outlet (110), and a channel system (111) for
conducting electrolyte from the hydrogen separator tank and
from the oxygen separator tank to the electrolyzer stack. The
electrolyzer stacks of the electrolyzer elements are electrically
connected to each other so that direct voltage of the
electrolyzer system is a sum of direct voltages of the
electrolyzer stacks of two or more of the electrolyzer elements.
The water inlets, the hydrogen outlets, and the oxygen outlets
of different ones of the electrolyzer elements are galvanically
separated from each other. This enables the direct voltage of
the electrolyzer system to have a desired value with low stray
electric currents.

DOUBLE-LAYER ELECTRODE FOR HYDROGEN PRODUCTION THROUGH WATER ELECTROLYSIS, PREPARATION
METHOD THEREFOR AND APPLICATION THEREOF

Nº publicación    04/05/2023WO2023071234A1
Solicitantes HUANENG CLEAN ENERGY RES INST [CN] 

SICHUAN HUANENG HYDROGEN ENERGY TECH CO LTD [CN] 
HUANENG GROUP R&D CENTER CO LTD [CN] 
SICHUAN HUANENG TAIPINGYI HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG BAOXINGHE HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG JIALING RIVER HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG DONGXIGUAN HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG KANGDING HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG FUJIANG HYDROPOWER CO LTD [CN] 
HUANENG MINGTAI ELECTRIC POWER CO LTD [CN] 

https://worldwide.espacenet.com/patent/search/family/publication/?q=AU2023202444A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=FI20216157A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023071234A1
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Resumen Disclosed in the present application are a double-layer
electrode for hydrogen production through water electrolysis, a
preparation method therefor and an application thereof. The
double-layer electrode for hydrogen production through water
electrolysis comprises a current collector. The surface of the
current collector is provided with at least one hydrogen/oxygen
generation porous catalyst layer. The hydrogen/oxygen
generation porous catalyst layer comprises a conductive porous
carrier and hydrogen/oxygen generation catalyst particles
dispersed on the surface of the carrier. At least one gas
impurity removal porous catalyst layer is provided on the
surface of the outermost hydrogen/oxygen generation porous
catalyst layer, and the gas impurity removal porous catalyst
layer comprises a conductive porous carrier and gas impurity
removal catalyst particles dispersed on the surface of the
carrier. The double-layer electrode for hydrogen production
through water electrolysis has the functions of electro-catalysis,
gas diffusion and gas purification, the space of the electrolytic
cell can be saved, the energy consumption is reduced, and the
equipment stability under fluctuation power input is improved.
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METHOD OF PRODUCING AMMONIA

Nº publicación    04/05/2023WO2023070161A1
Solicitantes FORTESCUE FUTURE IND PTY LTD [AU] 
Resumen A method of producing ammonia, including the steps of: operating a process for producing ammonia from hydrogen

gas and nitrogen gas; and providing a liquid nitrogen storage; and injecting liquid nitrogen from the liquid nitrogen
storage to the process for cooling of the process.

MARINE HYDROGEN CHARGING STATION

Nº publicación    04/05/2023WO2023075321A1
Solicitantes T M C CO LTD [KR] 
Resumen A marine hydrogen charging station according to one embodiment of the present invention comprises: a wind power

generation unit provided on a buoyant body floating on the sea and generating electricity by using wind power; an
electrolysis unit for electrolyzing seawater by using the electricity generated from the wind power generation unit; and
a hydrogen storage unit for storing hydrogen generated from the electrolysis unit.

Method of Compressing Carbon Dioxide Using High-Pressure Electrolysis

Nº publicación    04/05/2023US2023136154A1
Solicitantes HYMETH APS [DK] 
Resumen A method of compressing carbon dioxide, CO2, including a)

generating a stream of high-pressure oxygen gas and a stream
of high-pressure hydrogen gas using a high-pressure
electrolyser, b) feeding a reciprocating positive displacement
pump comprising a reciprocating member, with a stream of
CO2, and with the stream of high-pressure oxygen gas as drive
gas to actuate the reciprocating member and compress the
CO2 to obtain a stream of high-pressure CO2.

https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023070161A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=WO2023075321A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023136154A1
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GREEN METHODS OF MAKING PRODUCT FROM HYDROGEN ENRICHED SYNTHESIS GAS

Nº publicación    04/05/2023US2023140260A1
Solicitantes SYNATA BIO INC [US] 
Resumen “Green” methods of preparing oxygenated products, animal

feed, and fertilizer are disclosed. Desired oxygenated products
include, but are not limited to, ethanol, acetic acid, butyrate,
butanol, propionate, propanol, or any combination thereof. The
methods use synthesis gas (syngas), which can be produced
from processing of coal, natural gas, and/or biomass. The
syngas contains some combination of hydrogen, carbon
monoxide, and/or carbon dioxide. The method entails blending
the syngas with purge (tail) gases from industrial processes
and/or with hydrogen gas, e.g., produced from renewable sources. The resulting mixture is a H2-enriched syngas that
is fermented by microorganisms that are well suited to ferment hydrogen-rich gases. Byproducts from the method can
also be recovered. The disclosure also provides methods of preparing material fertilizer and animal feed, respectively.
By repurposing purge gases so they are not emitted into the environment and/or using hydrogen from renewable
sources, the disclosed methods are environmentally-friendly.

ENERGY STORAGE DEVICE FOR WATER ELECTROLYSIS HYDROGEN PRODUCTION COUPLED WITH LOW
TEMPERATURE AND ENERGY STORAGE METHOD

Nº publicación    04/05/2023US2023138866A1
Solicitantes HANGZHOU OXYGEN PLANT GROUP CO LTD [CN] 
Resumen The present disclosure relates to an energy storage device for

water electrolysis hydrogen production coupled with low
temperature and an energy storage method, which are used for
solving the problem of the contradiction between the
discontinuous photoelectric resources and the continuous
requirements of green hydrogen for production. The device
comprises a liquid nitrogen precooling hydrogen liquefaction
system, a liquid hydrogen-liquid nitrogen heat exchanging
system, a cold energy storage system and a cold energy
utilization system of an air separation device. According to the
present disclosure, the systems are highly coupled with each
other, the photoelectric renewable energy can be maximized in
the form of hydrogen storage, the energy consumption cost of
green hydrogen preparation and utilization can be effectively
reduced while high-efficiency energy storage and peak
regulation are realized, the energy saving effect is achieved,
and a good popularization prospect occurs.

High Luminous Silver Nanoclusters Doped with Metal Hydride, Manufacturing Method Thereof, and Electrochemical Catalyst for
Hydrogen Gas Generation

Nº publicación    04/05/2023US2023132777A1
Solicitantes UNIV YONSEI IACF [KR] 
Resumen Provided is a silver nanocluster doped with a metal hydride, a manufacturing method thereof, and an electrochemical

catalyst for hydrogen gas generation. The silver nanocluster doped with the metal hydride has utility as an
electrochemical catalyst, has a very low production cost compared to a conventional platinum (Pt) catalyst, and
exhibits an equivalent or higher hydrogen gas generation effect.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023140260A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023138866A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023132777A1
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MULTI-INPUT MULTI-OUTPUT RENEWABLE ENERGY SYSTEMS

Nº publicación    04/05/2023US2023133079A1
Solicitantes BLOOM ENERGY CORP [US] 
Resumen Various embodiments of the present disclosure provide a

multi-input multi-output energy charging system to generate
hydrogen, provide baseload energy to a facility, and provide
electrical power to charge electric vehicles (EV). In an
embodiment, a charging system includes a solid oxide fuel cell
(SOFC) system that generates electricity from one or more fuel
inputs. One or more fuel inputs are renewable fuels. The
charging system further includes a solid oxide electrolyzer cell
(SOEC) system coupled to the SOFC system. The SOEC
system generates hydrogen from the electricity received from
the SOFC system and water input. The SOFC system facilitates
the charging of an electric vehicle, storing charge in a battery,
and providing electric power to a load from the generated
electricity. The SOEC system facilitates refueling a hydrogen
fuel cell vehicle from the generated hydrogen and storing the
generated hydrogen in a hydrogen storage vessel.

GASIFICATION PROCESS

Nº publicación    04/05/2023US2023135142A1
Solicitantes VELOCYS TECH LTD [GB] 
Resumen An integrated process for the production of a useful liquid

hydrocarbon product comprises: feeding a gasification zone
with an oxygen-containing feed and a first carbonaceous
feedstock comprising waste materials and/or biomass, gasifying
the first carbonaceous feedstock in the gasification zone to
produce first synthesis gas, partially oxidising the first synthesis
gas in a partial oxidation zone to generate partially oxidised
synthesis gas, combining at least a portion of the first synthesis
gas and/or the partially oxidised synthesis gas and at least a
portion of electrolysis hydrogen obtained from an electrolyser in
an amount to achieve the desired hydrogen to carbon
monoxide molar ratio of from about 1.5:1 to about 2.5:1, and to
generate a blended synthesis gas, wherein the electrolyser
operates using green electricity; and subjecting at least a
portion of the blended synthesis gas to a conversion process
effective to produce the liquid hydrocarbon product.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023133079A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023135142A1
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Advanced Commercial Electrolysis of Seawater to Produce Hydrogen

Nº publicación    04/05/2023US2023136422A1
Solicitantes GOMEZ RODOLFO ANTONIO [AU] 
Resumen An apparatus for electrolysing seawater to produce hydrogen is

disclosed. The apparatus includes a unipolar electrolytic cell
configured to operate in cathode-cathode mode and configured
to reduce the production of chlorine and/or oxygen.

Combined Power Generation System Using Renewable Energy and Fuel Cell and System for Generating Hydrogen to be Used for
the Same

Nº publicación    20/04/2023KR20230052610A
Solicitantes AAR INC [KR] 
Resumen 본 발명은 신재생 에너지 및 연료 전지를 이용하는 복합 발전 시스템, 및 상기 복합 발전 시스템에서 사용되는 수소

생산 시스템에 관한 것이다. 본 발명에 따르면 신재생 에너지를 이용한 발전 시스템에 있어서 자연 환경에 따른 전기
출력의 변동에 대응하여 여유 전력은 수소의 생산 및 저장에 이용하고 발전량이 적거나 없을 때는 저장된 수소를
이용하여 연료 전지에서 전력을 생산 및 공급할 수 있다는 이점이 있다. 또한, 여기서, 본 발명에 따른 상기 복합 발전
시스템에 사용되는 수소 생산 시스템은 수소 생산에 활용 가능한 신재생 에너지원으로부터의 여유 전력량이 적거나
없더라도, 적은 에너지만으로도 수소를 생산할 수 있어서 수소 생산 효율이 높다는 이점이 있다. 또한, 본 발명에
따르면 수소 생산 시스템이 피독에 의해 성능이 저하되었을 때 이를 회복할 수 있는 방법이 제공된다.

FLOWING-WATER ACCELERATION SYSTEM GENERATOR ELECTRICITY FOR ECTROLYTIC GREEN-HYDROGEN PLANT

Nº publicación    28/04/2023KR20230057229A
Solicitantes PARK SEONG SOO [KR] 
Resumen 인류는 유한적 매장자원인 화석에너지를 기반으로 문명을 발전시켜온지 불과 100여년이 지난 오늘날, 환경 오염과

기후 변화의 심각한 상황이 도래하여 새로운 미래 에너지원을 개발하여야 하는 절대적인 시점에 도달하였다. 본
발명은 지구에서 가장 풍족한 에너지인 수자원 중에서 육상과 해상의 수류(물 흐름)의 운동에너지를 가속하여
활용하는 기술로서, 수류는 육상에서는 24시간, 해상에서는 해류 및 조류 활용 방법에 따라 24시시간 중
40%~70%까지 이용 가능한 소중한 수류 운동에너지를 영구적으로 사용할 수 있는 기술자원 에너지로 치환하는
기술에 관한 것으로 더욱 상세하게는 육상의 수상과 바다의 해상에 계류 가능한 플랜트의 내부에 단계적으로 수류를
가속하는 가속 시스템 장치와 연계하는 발전 장치를 장착하여 재생 전력을 생산하고, 경우에 따라 생산된 재생 전력을
수전해하여 그린수소를 생성하는 수류가속 시스템 장치와 재생전력 생산장치 그리고 재생전력을 이용하는 수전해
그린수소 생산 장치를 장착하는 것을 특징으로 하는 플랜트에 관한 것이다.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023136422A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=KR20230052610A
https://worldwide.espacenet.com/patent/search/family/publication/?q=KR20230057229A
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IoT THE SOLAR ENERGY AND WATER ELECTROLYSIS HYDROGEN GENERATOR INTEGRATED CONTROL SYSTEM
USING IOT

Nº publicación    24/04/2023KR20230053994A
Solicitantes HYUNTAI CO LTD [KR] 
Resumen 본 발명은 태양광 전력에너지를 이용하여 수전해장치를 작동하여 생산된 수소를 압축 장치에 저장하여

수소연료전지에 필요한 수소를 공급하여 전력을 공급하는 통합제어 시스템을 개시한다. 본 발명의 통합제어 시스템은
태양광에너지 및 수전해 수소 발생기에 있어서, 태양광을 흡수하는 태양광 패널부(100); 상기 태양광 패널부(100)에서
태양광을 보다 효율적으로 흡수하기 위해 적정온도를 감지하는 패널온도 센서부(101); 상기 태양광 패널부(100)에서
태양광 흡수시 습도를 측정하는 패널습도 센서부(102); 상기 태양광 패널부(100)에서 태양광 흡수시 일조량을
측정하는 패널일조량 센서부(103); 물을 수소와 산소로 분해할 수 있는 수전해 장치부(110); 상기 수전해
장치부(110)에서 수소를 생산하는 수소 생산부(111); 상기 수소 생산부(111)에서 생산된 수소를 저장하는 수소
저장부(112); 상기 수소 저장부(112)에서 보관중인 수소를 상기 수전해 장치부(110)로 공급할 수 있는 수소
공급부(113); 상기 수전해 장치부(110)에 내부 장치들의 문제를 인식할 수 있는 내부 센서부(120);를 포함하여
구성된다.

Hydrogen production system of linked to nuclear power plant and operation method thereof

Nº publicación    17/04/2023KR20230050864A
Solicitantes KOREA HYDRO & NUCLEAR POWER CO [KR] 
Resumen 원자력발전소 연계 수소생산시스템 및 그 운용방법을 제공한다. 원자력발전소 연계 수소생산시스템은 증기를

생산하는 원자로; 상기 원자로를 격리하는 격납구조물; 상기 원자로와 연동되고 수소를 생산하는 수전해장치; 상기
원자로의 상기 증기를 기반으로 전기를 생산하는 터빈; 기 터빈에서 생산된 전기를 수요처에 공급하는 스위치야드;
상기 스위치야드와 연동되고 소외 송전과 배전을 위한 전력망; 상기 스위치야드로부터 전기를 공급받아 전력을
조절하는 전력조절부; 상기 스위치야드로부터 전기를 공급받고, 공급된 전기를 저장하는 수전해보조전원부; 및 상기
전력조절부를 거치는 전력을 적어도 상기 수전해장치로 분배하는 전력분배부를 포함한다.

Solar Green Hydrogen Combination Gray Hydrogen Fuel Cell Power Generation System

Nº publicación    25/04/2023KR20230054571A
Solicitantes LEE SEON HO [KR] 
Resumen 본 발명은 태양광 그린수소 컴비네이션 그레이수소 연료전지 발전시스템에 관한 것으로서, 연료전지 시스템에 있어

태양광발전을 이용한 그린수소를 우선으로 공급하여 발전하고 LNG를 개질화하여 생산한 그레이수소로 복합발전 할
수 있도록 함과 더불어 태양광발전에 의한 전기를 이용하여 야간에도 송전이 가능하도록 함을 목적으로 한 것이다. 즉,
본 발명은 연료전지 발전시스템에 있어서; 태양광발전부에서 생산된 전기에 의한 수전해에 의하여 그린수소를 생산할
수 있게 구비되는 태양광그린수소생산부와 LNG공급부에서 공급된 LNG를 개질화하여 그레이수소를 생산할 수 있게
구비되는 그레이수소생산부, 그린수소저장부에서 공급되는 그린수소와 그레이수소생산부에서 공급되는
그레이수소에 의하여 발전을 할 수 있게 구비되는 연료전지부, 상기 그린수소저장부에서 공급되는 그린수소와
그레이수소공급부에서 공급되는 그레이수소 중 그린수소저장부의 저장압력에 비례하여 그린수소가 연료전지부로
우선하여 공급할 수 있게 구비되는 그린수소우선공급밸브부로 구성한 것을 특징으로 하는 것이다. 따라서, 본 발명은
연료전지 발전시스템을 통한 발전에 있어 태양광발전을 이용한 그린수소를 우선으로 공급하여

Hydrogen Gas Producing Apparatus using Electrolysis

Nº publicación    25/04/2023KR20230055121A
Solicitantes LEE HYUN JEONG [KR] 
Resumen 본 발명은 사용자가 전기분해부에서 발생되는 수소를 용이하게 흡입할 수 있도록 하는 전기 분해를 이용한 수소 발생

장치에 관한 것이다. 본 발명은 제 1, 2 전기분해부에서 발생되는 수소를 제 1, 2 배출부로 용이하게 배출시킬 수 있어,
사용자는 제 1, 2 전기분해부에서 발생되는 수소를 용이하게 흡입할 수 있는 효과가 있다.

https://worldwide.espacenet.com/patent/search/family/publication/?q=KR20230053994A
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ELECTROLYZER FOR SPONTANEOUSLY GENERATING HYDROGEN AND A METHOD FOR IMPLEMENTING SAME

Nº publicación    27/04/2023US2023126106A1
Solicitantes BST SYSTEMS INC [US] 
Resumen An Electrolyzer Cell (EC) configured to store electrical energy on charge and generate spontaneous hydrogen on

discharge is provided, wherein the Electrolyzer Cell may include a cell casing having a casing bottom and defining a
cell cavity. The Electrolyzer Cell may also include a plurality of positive electrodes, wherein the plurality of positive
electrodes are electrically connected together and a plurality of negative electrodes, wherein the plurality of negative
electrodes are electrically connected together. The Electrolyzer Cell may further include an aqueous electrolyte
containing a reversible, electro-active material, wherein the aqueous electrolyte, the plurality of positive electrodes
and the plurality of negative electrodes are located within the cell cavity, and wherein each of the plurality of positive
electrodes are configured to be spaced apart from each of the plurality of negative electrodes.

ALKALINE ELECTROLYSIS ARRANGEMENT WITH DEAERATOR AND METHOD THEREFOR

Nº publicación    27/04/2023US2023131407A1
Solicitantes AIR LIQUIDE [FR] 
Resumen The invention relates to an electrolysis arrangement for alkaline

electrolysis and a method for producing hydrogen and oxygen
by electrolysis of an alkaline electrolysis medium. According to
the invention, an anolyte deaerating means is arranged
downstream of an anolyte gas-liquid separator and is arranged
upstream of the electrolysis cell stack of the electrolysis
arrangement, and/or a catholyte deaerating means is arranged
downstream of a catholyte gas-liquid separator and arranged
upstream of the electrolysis cell stack of the electrolysis
arrangement. By this arrangement, the fact is exploited that
many undesirable gas components have a much lower
solubility in the alkaline electrolysis medium than in pure
deionised water, which is supplied as fresh water to the
electrolysis arrangement for compensation of the water consumed by the electrochemical reaction.

METHOD FOR DECOMPOSING WATER INTO H2 AND O2

Nº publicación    27/04/2023US2023126156A1
Solicitantes UNIV KING FAHD PET & MINERALS [SA] 
Resumen A CoVOx composite electrode and method of making is

described. The composite electrode comprises a substrate with
an average 0.5-5 μm thick layer of CoVOx having pores with
average diameters of 2-200 nm. The method of making the
composite electrode involves contacting the substrate with an
aerosol comprising a solvent, a cobalt complex, and a
vanadium complex. The CoVOx composite electrode is capable
of being used in an electrochemical cell for water oxidation.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023126106A1
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Catalyst Compositions Including Metal Chalcogenides, Processes for Forming the Catalyst Compositions, and Uses Thereof

Nº publicación    27/04/2023US2023131300A1
Solicitantes HONDA MOTOR CO LTD [JP] 

UNIV COLUMBIA [US] 
Resumen Aspects of the present disclosure generally relate to catalyst

compositions including metal chalcogenides, processes for
producing such catalyst compositions, processes for enhancing
catalytic active sites in such catalyst compositions, and uses of
such catalyst compositions in, e.g., processes for producing
conversion products. In an aspect, a process for forming a
catalyst composition is provided. The process includes
introducing an electrolyte material and an amphiphile material
to a metal chalcogenide to form the catalyst composition. In
another aspect, a catalyst composition is provided. The catalyst
composition includes a metal chalcogenide, an electrolyte
material, and an amphiphile material. Devices for hydrogen
evolution reaction are also provided.
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SYSTEMS AND METHODS FOR REMOVAL AND SEQUESTRATION OF ACIDITY FROM SURFACE SEAWATER

Nº publicación    27/04/2023US2023130444A1
Solicitantes LONE GULL HOLDINGS LTD [US] 
Resumen A method by which an environmental energy (e.g., wave

energy) is harvested, converted into electrical power, and
thereafter used to electrolyze seawater into hydrogen and
chlorine gases. Those gases are recombined into hydrogen
chloride from which is formed hydrochloric acid solution which
is diluted and deposited at a depth sufficient to ensure its
neutralization and sequestration for a significant period of time
(e.g., for over a millennium). By removing chloride ions from a
portion of the sea adjacent to its upper surface and depositing
them into a portion of the sea more adjacent to its bottom,
acidity is shifted from the surface to base of the sea, and the
surface ocean is given a greater ability to absorb and buffer
atmospheric carbon dioxide without a corresponding increase in
acidity.
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APPARATUS AND METHOD FOR MAINTAINING GAS PRESSURE IN AN ELECTROLYZER USING AN ELECTRIC
GENERATOR CONFIGURED TO CAPTURE KINETIC ENERGY OF ELECTROLYSIS PRODUCTS

Nº publicación    27/04/2023US2023129611A1
Solicitantes MARINE DOLPHIN ENTPR LLC [US] 
Resumen Systems and methods are described herein for monitoring gas

pressure within an electrolysis system and maintaining gas
pressure using an electric generator to capture kinetic energy of
compressed hydrogen and/or oxygen gases as they are
produced by an electrolyzer. The generator utilizes a rotating
apparatus, such as a fan or turbine, to capture the energy of the
gases and generate electricity. Any electricity produced by the
generator is fed back to the electrolyzer to supplement its
energy requirements.

ELECTROCHEMICAL HYDROGEN PRODUCTION UTILIZING AMMONIA

Nº publicación    20/04/2023WO2023063968A1
Solicitantes UTILITY GLOBAL INC [US] 
Resumen Herein discussed is a method of producing hydrogen

comprising: (a) providing an electrochemical reactor having an
anode, a cathode, and a membrane between the anode and the
cathode; (b) introducing a first stream to the anode, wherein the
first stream comprises ammonia or a product from ammonia
cracking; (c) introducing a second stream to the cathode,
wherein the second stream comprises water; and wherein
hydrogen is generated from water electrochemically without
electricity input. Systems for producing hydrogen from ammonia
are also discussed.

https://worldwide.espacenet.com/patent/search/family/publication/?q=US2023129611A1
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Double-sided photoelectrochemical photoelectrode device and a Hydrogen Generator Including the Same

Nº publicación    12/04/2023KR20230048716A
Solicitantes KOREA PHOTONICS TECH INST [KR] 
Resumen 본 발명은 양면형 광전기화학 광전극 소자 및 그를 포함하는 수소 발생 장치에 관한 것으로서, 양면형 광전기화학

광전극 소자는 기판; 상기 기판 상에 성장하며, 제1 밴드갭 에너지(E1)을 갖는 제1 반도체 물질의 반도체층으로
구현되는 제1 레이어; 상기 제1 레이어 상에 성장하며, 제2 밴드갭 에너지(E2, E2 

Photoelectrochemical photoelectrode device with a wide bandgap and a Hydrogen Generator Including the Same

Nº publicación    12/04/2023KR20230048718A
Solicitantes KOREA PHOTONICS TECH INST [KR] 
Resumen 본 발명은 광대역 밴드갭을 갖는 광전기화학 광전극 소자 및 그를 포함하는 수소 발생 장치에 관한 것으로서, a) 기판

상에 도핑되지 않은 반도체층을 성장시켜 제1 레이어를 형성하는 단계; 및 b) 상기 제1 레이어 상에 기 설정된 성장
조건에서 성장 시간을 조절하여 n형 도핑된 반도체층을 기 설정된 두께로 성장시켜 제2 레이어를 형성하는 단계를
포함하되, 상기 제2 레이어는 InxGa1-xN 형태로 성장하여, 성장 시간에 따라 결정되는 성장 두께를 조절하여 0.7 eV
~3.4 eV 밴드갭 조절이 가능한 광대역 밴드갭을 갖는 광전기화학 광전극 소자의 제작 방법을 제공할 수 있다.

A PROCESS AND SYSTEM FOR PRODUCING HYDROGEN

Nº publicación    20/04/2023AU2021245159A1
Solicitantes VOLT POWER GROUP LTD [AU] 
Resumen A process (100) for producing hydrogen (50) comprises the steps of: operating a prime mover (22), operation of the

prime mover (22) producing an exhaust gas (27); 5 recovering heat from said exhaust gas (27) by a waste heat to
power system (70) to produce electricity (80); and using the electricity (80) to conduct electrolysis of water to produce
hydrogen (50) and oxygen (68). - - -- -- --

GAS TO HYDROGEN PROCESS WITH CO-PRODUCTION OF CARBON

Nº publicación    20/04/2023US2023118848A1
Solicitantes TOTALENERGIES ONETECH [FR] 

SULZER MANAGEMENT AG [CH] 
Resumen The disclosure relates in its first aspect to a process of

conversion of a gaseous stream comprising methane into
hydrogen (51) and carbon (25), the process is remarkable in
that it comprises a step (a) of providing a first gaseous stream
(3, 7); a step (b) of bromination and synthesis in which the first
gaseous stream (3, 7) is put in contact with a second stream
(53) comprising bromine resulting in the formation of a third
stream (15) comprising methyl bromides and hydrogen
bromide, and of a fourth stream (25) comprising carbon
including graphite and/or carbon black; a step (c) of separation
performed on the third stream (15) to recover a hydrogen bromide-rich stream (41) which is then oxidized in a step (d)
to produce a stream (51) comprising hydrogen. The second aspect relates to the installation for performing the
process of the first aspect and the third aspect concerns the use of bromine in such process.

CARBON DIOXIDE UTILIZATION SYSTEM

Nº publicación    20/04/2023US2023120484A1
Solicitantes GT CO LTD [KR] 
Resumen Disclosed are a carbon dioxide utilization system capable of producing electricity, hydrogen, and bicarbonate by

utilizing carbon dioxide, which is a greenhouse gas, through a spontaneous electrochemical reaction without a
separate external power source, and producing magnesium hydrogen carbonate by reacting the hydrogen carbonate
ions with magnesium ions generated at an anode.
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METAL/CARBON-DIOXIDE BATTERY AND HYDROGEN PRODUCTION AND CARBON DIOXIDE STORAGE SYSTEM
COMPRISING SAME

Nº publicación    20/04/2023US2023124299A1
Solicitantes HYUNDAI MOTOR CO LTD [KR] 

KIA CORP [KR] 
UNIV YONSEI IACF [KR] 

Resumen Disclosed are a metal/carbon-dioxide battery and a hydrogen
production and carbon dioxide storage system including the
same.

HYDROGEN SYSTEM AND METHOD OF OPERATING HYDROGEN SYSTEM

Nº publicación    20/04/2023US2023122705A1
Solicitantes PANASONIC IP MAN CO LTD [JP] 
Resumen A hydrogen system includes: a compressor including at least

one cell that includes an electrolyte membrane, an anode
catalyst layer provided on one principal surface of the
electrolyte membrane, a cathode catalyst layer provided on
another principal surface of the electrolyte membrane, an
anode gas diffusion layer provided on the anode catalyst layer
and including a porous sheet containing a metal, and a cathode
gas diffusion layer provided on the cathode catalyst layer, and a
voltage applicator that apples a voltage between the anode
catalyst layer and the cathode catalyst layer, wherein the
compressor that generates compressed hydrogen by causing
the voltage applicator to apply the voltage to move hydrogen in
hydrogen-containing gas supplied to an anode to the cathode
via the electrolyte membrane; and a controller that causes the
voltage applicator to apply the voltage after shutdown or at startup.

Water level and conductivity detection device and method, conductivity detection device and method, and hydrogen generator

Nº publicación    04/04/2023KR20230044932A
Solicitantes HORIBA STEC CO LTD [JP] 
Resumen The invention provides a water level and conductivity detection

device and method, a conductivity detection device and
method, and a hydrogen generator. A water level and
conductivity detection device is provided with a reference
electrode (110) and one or more detection electrodes, which
are inserted into a container that accommodates a liquid, and
detects the water level in the container by detecting whether or
not the reference electrode and the one or more detection
electrodes are conductive. The one or more detection
electrodes include a target detection electrode (111) covered by
an insulator, and an electrode portion (110a) of the reference
electrode other than a reference exposed portion (110b)
including a lower end of the reference electrode and an
electrode portion (111a) of the target detection electrode other
than a detection exposed portion (111b) including a lower end
of the target detection electrode are covered by the insulator.
The conductivity of the liquid in the container is detected using
the reference electrode and the target detection electrode.
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Green hydrogen production apparatus

Nº publicación    05/04/2023KR20230045682A
Solicitantes INDUSTRY ACADEMIC COOPERATION FOUNDATION OF YEUNGNAM UNIV [KR] 
Resumen 본 발명은 그린 수소 생산 장치에 관한 것으로, 더욱 상세하게는 하폐수 및 자연수를 저장 및 배출하는 탱크, 상기

탱크로부터 배출된 물를 여과하여 배출하는 여과장치, 및 상기 여과장치를 통해 여과된 물이 유입되고, 상기 여과된
물을 전기 분해하여 수소 및 산소 중 어느 하나 이상을 생성하는 수전해 장치를 포함하여 구성되며, 이를 통해, 용량
대비 고효율의 고순도 수소 및 산소를 일정 생산량을 유지하며 생산 및 관리할 수 있는 장치에 관한 것이다.

WATERCOURSE ACCELERATOR GENERATOR ELECTRICITY USING THE ELECTROLYTIC GREEN HYDROGEN PLANT BY
THE WATERCOURSE ACCELERTOR SYSTEM GENERATOR

Nº publicación    28/03/2023KR20230042159A
Solicitantes PARK SEONG SOO [KR] 
Resumen 인류는 유한적 매장자원인 화석에너지를 기반으로 문명을 발전시켜온지 불과 100여년이 지난 오늘날, 환경 오염과

기후 변화의 심각한 상황이 도래하여 새로운 미래 에너지원을 개발하여야 하는 절대적인 시점에 도달하였다. 본
발명은 지구에서 가장 풍족한 에너지인 수자원 중에서 육상과 해상의 수류(물 흐름)의 운동에너지를 가속하여
활용하는 기술로서, 수류는 육상에서는 24시간, 해상에서는 해류 및 조류 활용 방법에 따라 24시시간 중
40%~70%까지 이용 가능한 소중한 수류 운동에너지를 영구적으로 사용할 수 있는 기술자원 에너지로 치환하는
기술에 관한 것으로 더욱 상세하게는 육상의 수상과 바다의 해상에 계류 가능한 플랜트의 내부에 단계적으로 수류를
가속하는 가속 시스템 장치와 연계하는 발전 장치를 장착하여 재생 전력을 생산하고, 경우에 따라 생산된 재생 전력을
수전해하여 그린수소를 생성하는 수류가속 시스템 장치와 재생전력 생산장치 그리고 재생전력을 이용하는 수전해
그린수소 생산 장치를 장착하는 것을 특징으로 하는 플랜트에 관한 것이다.

WATERCOURSE ACCELERATOR GENERATOR ELECTRICITY USING THE ELECTROLYTIC GREEN HYDROGEN PLANT BY
THE WATERCOURSE ACCELERTOR SYSTEM GENERATOR

Nº publicación    27/03/2023KR20230041933A
Solicitantes PARK SEONG SOO [KR] 
Resumen 인류는 유한적 매장자원인 화석에너지를 기반으로 문명을 발전시켜온지 불과 100여년이 지난 오늘날, 환경 오염과

기후 변화의 심각한 상황이 도래하여 새로운 미래 에너지원을 개발하여야 하는 절대적인 시점에 도달하였다. 본
발명은 지구에서 가장 풍족한 에너지인 수자원 중에서 육상과 해상의 수류(물 흐름)의 운동에너지를 가속하여
활용하는 기술로서, 수류는 육상에서는 24시간, 해상에서는 해류 및 조류 활용 방법에 따라 24시시간 중
40%~70%까지 이용 가능한 소중한 수류 운동에너지를 영구적으로 사용할 수 있는 기술자원 에너지로 치환하는
기술에 관한 것으로 더욱 상세하게는 육상의 수상과 바다의 해상에 계류 가능한 플랜트의 내부에 단계적으로 수류를
가속하는 가속 시스템 장치와 연계하는 발전 장치를 장착하여 재생 전력을 생산하고, 경우에 따라 생산된 재생 전력을
수전해하여 그린수소를 생성하는 수류가속 시스템 장치와 재생전력 생산장치 그리고 재생전력을 이용하는 수전해
그린수소 생산 장치를 장착하는 것을 특징으로 하는 플랜트에 관한 것이다.
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CO2 UTILIZATION IN MOLTEN SALT REACTOR (MSR) FOR ULTRA ENERGY EFFICIENCY AND REDUCED EMISSIONS

Nº publicación    13/04/2023US2023112394A1
Solicitantes SAUDI ARABIAN OIL CO [SA] 
Resumen A system for a carbon neutral cycle of gas production includes

a molten salt reactor configured to generate zero carbon
dioxide (CO2) emissions electricity. The system includes a
desalination unit configured to receive the zero-CO2 emissions
electricity from the molten salt reactor and produce a
desalinated water. The system includes an electrolysis unit
configured to be powered by the zero-CO2 emissions electricity
generated by the molten salt reactor and generate hydrogen
(H2) and oxygen (O2) from the desalinated water. The system
includes an oxy-combustion unit configured to receive and
combust a hydrocarbon fuel with the O2 from the electrolysis
unit to produce electricity and CO2. The system includes a CO2
capture system adapted to capture the CO2 produced by the
oxy-combustion unit and a catalytic hydrogenation unit
configured to receive and convert H2 from the electrolysis unit
and CO2 from the CO2 capture system to produce the
hydrocarbon fuel.

ELECTROCHEMICAL HYDROGEN PRODUCTION UTILIZING AMMONIA

Nº publicación    13/04/2023US2023109683A1
Solicitantes UTILITY GLOBAL INC [US] 
Resumen Herein discussed is a method of producing hydrogen

comprising: (a) providing an electrochemical reactor having an
anode, a cathode, and a membrane between the anode and the
cathode; (b) introducing a first stream to the anode, wherein the
first stream comprises ammonia or a product from ammonia
cracking; (c) introducing a second stream to the cathode,
wherein the second stream comprises water; and wherein
hydrogen is generated from water electrochemically without
electricity input. Systems for producing hydrogen from ammonia
are also discussed.
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SYSTEM HAVING A COMBUSTION POWER PLANT AND AN ELECTROLYSIS UNIT, AND METHOD FOR OPERATING A
SYSTEM OF THIS TYPE

Nº publicación    13/04/2023US2023112330A1
Solicitantes SIEMENS ENERGY GLOBAL GMBH & CO KG [DE] 
Resumen A system includes a combustion power plant for generating

power and an electrolysis unit for producing hydrogen. The
combustion power plant has a combustion chamber for
combustion of a fuel and an offgas conduit for leading off hot
offgases formed in the combustion of the fuel. The offgas
conduit is thermally coupled to the electrolysis unit. A method
for operating the system includes burning the fuel in the
combustion power plant, forming the hot offgases in the
combustion of the fuel, removing the hot offgases through the
offgas conduit, feeding the thermal energy of the hot offgases
from the offgas conduit to the electrolysis unit, and producing
hydrogen in the electrolysis unit by using the thermal energy
from the hot offgases.

Hydrocarbon Production System, and Production Method and Operation Method Thereof

Nº publicación    13/04/2023US2023114967A1
Solicitantes OSAKA GAS CO LTD [JP] 
Resumen As a hydrocarbon production system that synthesizes

hydrocarbons using water and carbon dioxide as raw materials,
a hydrocarbon production system capable of producing
hydrocarbons by securing hydrogen and carbon monoxide
required for hydrocarbon synthesis is provided. In a
hydrocarbon production system that produces hydrocarbons
from at least water and carbon dioxide, the hydrocarbon
production system includes at least an electrolytic reaction unit,
a reverse water-gas shift reaction unit, and a hydrocarbon
synthesis reaction unit.
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HYDROGEN GENERATION SYSTEM

Nº publicación    06/04/2023WO2023056087A1
Solicitantes HYAXIOM INC [US] 
Resumen A hydrogen generation system includes a plurality of cell stack assemblies, each including a plurality of cells. The cell

stack assemblies are electrically connected in series. The cell stack assemblies each receive water and electricity
and generate hydrogen as a result of an electrochemical reaction within the cells. The hydrogen is intended for use
outside of the system and may be stored or transported to another location. A plurality of conduits carry water into
and water, oxygen and hydrogen away from the cell stack assemblies. The conduits each include a dielectric section
near the respective cell stack assembly to reduce or eliminate shunt currents between the cell stack assemblies. The
dielectric sections may also serve to electrically isolate the cell stack assemblies from grounded portions of the
system, such as a supporting frame.

STRUCTURALLY ALTERED GAS MOLECULE PRODUCED FROM WATER AND METHOD OF GENERATION THEREOF

Nº publicación    06/04/2023WO2023055616A1
Solicitantes R2D2 LLC [US] 
Resumen A structurally altered gas molecule. The structurally altered gas

molecule is a combination of two parts of hydrogen and one
part of oxygen and produced from water by placing an
electrolyte solution in a chemical reaction chamber, adding
purified water to the chemical reaction chamber, and applying a
focused magnetic field generated by earth magnets and an
electric field to a mixture of the purified water and the
electrolyte solution to cause generation of the structurally
altered gas molecule from the purified water. A temperature in
the chemical reaction chamber is from 60 degrees to 120
degrees in Fahrenheit. A pressure in the chemical reaction
chamber is from 1 atmosphere to 40 pounds per square inch gauge (psig). The structurally altered gas molecule has
a hydrogen-oxygen-hydrogen bond angles between 94 degrees and 104 degrees and hydrogen-oxygen bond length
between 0.95 Angstrom and 1.3 Angstrom.
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HYDROGEN PRODUCTION SYSTEM AND HYDROGEN PRODUCTION METHOD

Nº publicación    06/04/2023WO2023053546A1
Solicitantes MITSUBISHI HEAVY IND LTD [JP] 
Resumen According to the present invention, a hydrogen production

system and a hydrogen production method involve a heat
exchanger that heats water vapor using a heat medium that has
been heated by thermal energy of at least 600°C, a
high-temperature water vapor electrolysis device that produces
hydrogen using the water vapor, and a heating device that
heats the high-temperature water vapor electrolysis device
using the water vapor.

Hot water installation and method for heating water

Nº publicación    06/04/2023AU2021232822A1
Solicitantes TIELUK B V [NL] 
Resumen The invention relates to a hot water installation and method, the installation comprising: - a feed for supplying a liquid

flow to be heated; 5 - a burner configured to combust a gas (mixture) for the purpose of heating the liquid flow; - a
discharge for discharging the heated liquid flow; - a gas feed connected operatively to the burner; - a gas mixer
configured to mix a supply of a hydrocarbon gas with a gas mixture of 10 oxygen and hydrogen; - an electrolysis
system connected operatively to the gas mixer and configured to produce the gas mixture of oxygen and hydrogen,
further comprising: - a dehumidifier configured to dehumidify the gas mixture of oxygen and hydrogen 15 produced
with the electrolysis system; and - a heat exchanger connected operatively to the electrolysis system and the feed of
the liquid flow to be heated, and configured to preheat the liquid flow to be heated. 35 30 b 32 54 54L F 56 4 1 54'5
-25
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SYSTEMS AND METHODS FOR PRODUCING HYDROGEN GAS

Nº publicación    06/04/2023US2023106046A1
Solicitantes VERDAGY INC [US] 
Resumen A method for carrying out electrolysis comprises dynamically

changing a current density associated with an operation of an
electrolyzer within a range of values of about 0.15 A/cm2 and
3.0 A/cm2, wherein the changing of the current density
associated with the operation of the electrolyzer is in response
to a change in demand for electricity within a region where the
electrolyzer is located, and wherein the changing of the current
density comprises lowering the current density within the range
of values of about 0.15 A/cm2 and 3.0 A/cm2 when the demand
for electricity increases within the region where the electrolyzer
is located and raising the current density within the range of
values of about 0.15 A/cm2 and 3.0 A/cm2 when the demand
for electricity decreases within the region where the electrolyzer
is located.

METHOD AND APPARATUS FOR PRODUCING GREEN OLEFINS AND GREEN GASOLINE FROM RENEWABLE SOURCES

Nº publicación    06/04/2023US2023103301A1
Solicitantes AIR LIQUIDE [FR] 
Resumen A method for producing green olefins and green gasoline from

renewable sources, the method including: providing CO2 and
hydrogen as feed to produce methanol in a methanol reactor, to
produce an MTO reaction effluent, reacting the MTO reaction
effluent in a plurality of separation columns to separate
hydrocarbons, wherein the plurality of separation columns
includes a Deethanizer column, a Depropanizer column, and a
Debutanizer column, hydrogenating a fraction of separated
hydrocarbons in the Debutanizer column with the hydrogen in a
hydrogenation reactor, wherein the fraction of separated
hydrocarbons from the Debutanizer column includes C5+
hydrocarbons; producing the green gasoline and Liquefied
Petroleum Gas (LPG) by stabilizing the hydrogenated
hydrocarbons in a gasoline stabilizer column; and producing the
olefins by separating ethylene from C2 hydrocarbons using a
C2 splitter column and by separating propylene from C3
hydrocarbons using a C3 splitter column.
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SYSTEMS AND METHODS FOR PRODUCING HYDROGEN GAS

Nº publicación    06/04/2023US2023107017A1
Solicitantes VERDAGY INC [US] 
Resumen An electrolyzer system comprises one or more electrolyzer cells

each comprising a first half cell with a first electrode and a
second half cell with a second electrode and a controller to
control a current applied through the one or more electrolyzer
cells, wherein the controller is configured to dynamically set the
current density within a current density range of from about 150
mA/cm2 to about 3000 mA/cm2, and wherein the controller is
configured to set the current density to a first value when a first
condition is met and to a second value when a second
condition is met.

Water level and conductivity detection device and method, conductivity detection device and method, and hydrogen generator

Nº publicación    31/03/2023CN115876246A
Solicitantes HORIBA STEC CO LTD 
Resumen The invention provides a water level an d conductivity detection

device and met hod, a conductivity detection device an d
method, and a hydrogen generator. A w ater level and
conductivity detection d evice is provided with a reference elec
trode (110) and one or more detection e lectrodes, which are
inserted into a co ntainer that accommodates a liquid, and
detects the water level in the contain er by detecting whether or
not the refe rence electrode and the one or more det ection
electrodes are conductive. The o ne or more detection
electrodes include a target detection electrode (111) cov ered
by an insulator, and an electrode portion (110a) of the
reference electro de other than a reference exposed porti on
(110b) including a lower end of the reference electrode and an
electrode po rtion (111a) of the target detection el ectrode other
than a detection exposed portion (111b) including a lower end
of the target detection electrode are cov ered by the insulator.
The conductivity of the liquid in the container is dete cted using
the reference electrode and the target detection electrode.
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Zeolite imidazate skeleton derived electrocatalyst, and preparation method and application thereof

Nº publicación    31/03/2023CN115874217A
Solicitantes BEIJING UNIV OF SCIENCE AND TECHNOLOGY 

UNIV QINGHAI 
GUIZHOU ZHONGSHUI MATERIAL TECH CO LTD 

Resumen The invention provides a zeolite imidaz ate skeleton derived electrocatalyst an d a preparation method and
application thereof, the preparation method compris es the following steps: S1, dispersing a carbon nanotube film, a
dispersant, a cobalt salt, a nickel salt and a zinc salt in a first solvent to obtain a fir st solution; s2, dispersing
dimethylimi dazole in a second solvent to obtain a second solution; s3, adding the first s olution into the second
solution to obt ain a precursor solution; s4, carrying out a hydrothermal reaction on the prec ursor solution, then
separating a solid product, and carrying out cleaning and drying to obtain ZIF8-coated ZIF67/CNT F; and S5,
calcining the ZIF8 (at) ZIF6 7/CNTF in an inert atmosphere to obtain the zeolite imidazate framework derive d
electrocatalyst. The electrocatalyst has low impedance, high catalytic activ ity and good hydrogen and oxygen evolut
ion performance, and is an ideal water electrolysis catalytic material.

System and method for producing hydrogen by producing pasty magnesium hydride based on renewable energy sources

Nº publicación    31/03/2023CN115874207A
Solicitantes YIHANG SHIDAI BEIJING TECH CO LTD 
Resumen The invention discloses a system and a method for producing hydrogen by produc ing pasty magnesium hydride

based on re newable energy sources, and relates to the field of renewable energy sources. The renewable energy
power generation s ystem generates electric energy; the an dalusite heat storage system heats wate r through
electric energy to generate h igh-temperature steam. The andalusite h eat storage system is also used for sto ring
heat and generating high-temperatu re water vapor when the electric energy fluctuates; the turbine generator set
generates new electric energy by using the high-temperature steam; the water e lectrolysis system utilizes new electri
c energy to electrolyze water to prepar e hydrogen; the heating unit heats magn esium hydroxide to generate
magnesium o xide; the reduction furnace reduces mag nesium oxide to generate magnesium stea m; the
high-pressure reaction kettle is used for generating magnesium hydride powder from magnesium steam and hydroge
n; mixing and stirring the magnesium hy dride powder, the ester compound and th e metal salt to form pasty
magnesium hy dride; and hydrolyzing the pasty magnes ium hydride to generate hydrogen and ma gnesium
hydroxide. According to the inv ention, the efficiency of hydrogen prod uction by renewable energy electrolysis water
is improved, magnesium hydroxide generated during hydrogen production b y solid magnesium hydride hydrolysis is
recycled, and energy waste is reduced.

Air separation system with carbon dioxide trapping function

Nº publicación    31/03/2023CN115872368A
Solicitantes XECA SHANGHAI ENERGY TECH CO LTD 
Resumen The invention provides an air separatio n system with a carbon dioxide trapping function, which comprises a

molecular sieve purifier, a first separation devi ce, an alkali liquor trapping device, a n electrolytic bath and a second
separa tion device, the first separation devic e is used for obtaining air discharged by the molecular sieve purifier,
separa ting the air and generating oxygen and nitrogen, and the alkali liquor trappin g device is arranged at the
upstream of the molecular sieve purifier to trap c arbon dioxide in the air, and/or is com municated with the molecular
sieve puri fier through a first air supply pipelin e to obtain carbon dioxide desorbed and discharged by the molecular
sieve puri fier; the electrolytic bath is used for obtaining liquid discharged by the alk ali liquor trapping device and
electrol yzing; the second separation device is used for obtaining mixed gas discharged by the anode of the
electrolytic bath and separating to generate oxygen. Acco rding to the air separation system, car bon dioxide is
captured through the alk ali liquor capturing device, the carbon dioxide is captured through the electr olytic bath and
the second separation d evice, and oxygen and hydrogen are obta ined.

https://worldwide.espacenet.com/patent/search/family/publication/?q=CN115874217A
https://worldwide.espacenet.com/patent/search/family/publication/?q=CN115874207A
https://worldwide.espacenet.com/patent/search/family/publication/?q=CN115872368A


Departamento de Patentes e Información Tecnológica
Unidad de Información Tecnológica

HIDRÓGENO ELECTROLÍTICOAlertas Tecnológicas - 35 de 71 -

Thermoelectric coupling water oxidation electrode, preparation method and application

Nº publicación    31/03/2023CN115874211A
Solicitantes ELECTRIC POWER RES INST STATE GRID LIAONING ELECTRIC POWER CO LTD 

STATE GRID LIAONING ELECTRIC POWER SUPPLY CO LTD 
UNIV NANJING 
CHAOYANG YANSHANHU POWER GENERATION CO LTD 
STATE GRID CORP CHINA 

Resumen The invention belongs to the technical field of new energy, particularly relat es to a thermoelectric coupling water o
xidation electrode, a preparation metho d and application, and more particularl y relates to a thermoelectric coupling
water oxidation electrode adapting to w ide power fluctuation, a preparation me thod of the thermoelectric coupling
wat er oxidation electrode and application of the thermoelectric coupling water ox idation electrode. The catalyst
compris es a substrate and a catalyst layer, th e substrate is a conductive nickel subs trate, and the catalyst layer is
amorph ous metal hydroxide. According to the t hermoelectric coupling water oxidation electrode, electrochemical and
thermal chemical reaction cascade connection ca n be achieved through thermal coupling, the voltage needed by an
oxygen evolut ion reaction is reduced, and electric e nergy consumption is reduced to a large extent; and the water
oxidation voltag e can be regulated and controlled by in putting heat energy, so that the flexib ility of the electric
hydrogen producti on system can be obviously improved. Th e method also has the characteristics t hat the
preparation method is simple, a nd the existing industrial equipment ca n meet the operation of all operation s teps, so
that the method has a relative ly good industrial application prospect .

Pure water electrolysis hydrogen production system

Nº publicación    31/03/2023CN115874195A
Solicitantes SUNRUI MARINE ENV ENGINEERING CO LTD 

XIAMEN SUNRUI MARINE ENV ENGINEERING CO LTD 
Resumen The invention provides a pure water ele ctrolysis hydrogen production system. T he pure water electrolysis hydrogen

pro duction system comprises a pure water t ank, an external circulating pump, a he at exchanger, an external
filtering dev ice, an internal circulating filtering system and a differential pressure type PEM electrolytic bath, the
external fi ltering device comprises a first polish ing mixed bed resin tank and a first pr ecision filter, an outlet of the
first polishing mixed bed resin tank is commu nicated with an inlet of the first prec ision filter, an outlet of the first pr
ecision filter is communicated with an inlet of the internal circulation filte ring system, and an outlet of the inter nal
circulation filtering system is com municated with a pure water inlet of th e differential pressure type PEM electr olytic
bath; and the internal circulati on filtering system comprises an intern al circulation buffer water tank, an in ternal
circulation pump, a second polis hing mixed bed resin tank and a second precision filter. According to the pure water
electrolysis hydrogen production system, the problem of low pure water resistivity caused by external air poll ution,
temperature rise, membrane elect rode surface catalyst falling and the l ike can be solved, so that the service life of
the differential pressure type PEM electrolytic bath is prolonged, and the waste of pure water is reduced.

Hydrogen production system and pressure maintaining method thereof

Nº publicación    31/03/2023CN115874224A
Solicitantes SUNSHINE HYDROGEN ENERGY TECH CO LTD 
Resumen The invention discloses a hydrogen prod uction system and a pressure maintainin g method thereof.The hydrogen

productio n system comprises an electrolytic bath , a gas separator, a gas treatment outp ut assembly and a
switching assembly, t he switching assembly is used for switc hing the gas treatment output assembly to be in a first
state that the gas tre atment output assembly communicates wit h the corresponding gas separator for g as supply
and is separated from follow- up equipment, or the switching assembly is used for switching the gas treatmen t output
assembly to be in a second sta te that the gas treatment output assemb ly communicates with the corresponding gas
separator for gas supply; and the s econd state is communicated with the co rresponding gas separator and
subsequen t equipment. When the hydrogen producti on system produces hydrogen, the gas tr eatment output
assembly is switched to be communicated with the corresponding gas separator and subsequent equipment through
the switching assembly, so that normal hydrogen production is realized . When the hydrogen production system i s
shut down, the gas treatment output a ssembly is switched to be separated fro m follow-up equipment through the
switc hing assembly and communicated with the corresponding gas separator for gas su pply, shut-down pressure
maintaining of the hydrogen production system is achi eved, and the risk that an explosive co mbustible gas mixture
is separated out from alkali liquor due to shut-down pre ssure relief of th
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Offshore wind power alternating current system

Nº publicación    31/03/2023CN115875204A
Solicitantes HUANENG CLEAN ENERGY RES INST 

SHENGDONG RUDONG OFFSHORE WIND POWER GENERATION CO LTD 
HUANENG POWER INT JIANGSU ENERGY DEVELOPMENT CO LTD CLEAN ENERGY BRANCH 

Resumen The invention provides an offshore wind power alternating current system. The system comprises wind power
equipment, hydrogen production equipment, a three- phase alternating current superconducti ng submarine cable, a
power storage sta tion and a hydrogen storage station, wh erein the wind power equipment is respe ctively connected
with the three-phase alternating current superconducting sub marine cable and the hydrogen productio n equipment,
and the wind power equipme nt is used for converting wind energy i nto first alternating current; wherein one part of
the first alternating curre nt is transmitted to the power storage station through a three-phase alternati ng current
superconducting submarine ca ble, and the other part of the first al ternating current supplies power to hyd rogen
production equipment; the hydroge n production equipment is used for elec trolyzing seawater to generate hydrogen
and transmitting the hydrogen to the h ydrogen storage station through the thr ee-phase alternating-current
supercondu cting submarine cable. Therefore, after the system converts wind energy into e lectric energy, part of the
electric en ergy is transmitted to the power storag e station through the three-phase alter nating-current
superconducting submarin e cable, and the other part of the elec tric energy is converted into hydrogen energy
through the hydrogen production equipment and then is transmitted to th e hydrogen storage station through the
three-phase alternating-current superco nducting submarine

Fuel cell UPS (Uninterrupted Power Supply) and control method

Nº publicación    31/03/2023CN115882591A
Solicitantes BEIJING SINOHYTEC CO LTD 
Resumen The invention provides a fuel cell UPS (Uninterrupted Power Supply) and a cont rol method. Wherein the fuel cell

UPS c omprises wind power or photovoltaic pow er generation equipment which provides power for hydrogen
production equipment , hydrogen and oxygen generated by the hydrogen production equipment are store d in a
hydrogen storage device and an o xygen storage device respectively, and the hydrogen storage device and the oxy
gen storage device provide hydrogen and oxygen for a fuel cell respectively. T he output end of the fuel cell is elect
rically connected with the input end of the DCDC converter, the output end of the DCDC converter is electrically conn
ected with the power cell and the bidir ectional DCAC converter, the bidirectio nal DCAC converter is electrically conn
ected with the power cell, the ECU is e lectrically connected with the fuel cel l, the DCDC converter, the bidirectiona l
DCAC converter and the power cell, th e bidirectional DCAC converter is elect rically connected with the load, and th
e load is electrically connected with t he power cell. The load is electrically connected with the power grid, and a n
ode between the power grid and the load is electrically connected with the bid irectional DCAC converter. The
purposes of reducing the size, being simple in structure and low in cost and solving t he problem of instantaneous
load throwi ng are achieved.

Offshore wind power and electrochemical hydrogen production and storage island and control method

Nº publicación    31/03/2023CN115875205A
Solicitantes INST ELECTRICAL ENG CAS 
Resumen The invention provides an offshore wind power and electrochemical hydrogen pro duction and storage island and a

contro l method. The offshore wind power and e lectrochemical hydrogen production and storage island comprises a
fan tower, a plurality of semi-submersible gas stor age buoys, a semi-submersible material storage buoy, a power
distribution cabi n, a water electrolysis hydrogen produc tion cabin and an underwater energy sto rage power
generation caisson. Wherein the fan pole tower is fixedly mounted a t the top of the power distribution cab in, the
bottom of the power distributio n cabin is mounted at the top of the el ectrolytic water hydrogen production ca bin, and
the power distribution cabin a nd the electrolytic water hydrogen prod uction cabin are of original cylindrica l rigid
sealing structures, are mutuall y independent and are immersed in seawa ter; a plurality of semi-submersible ga s
storage buoys and a plurality of semi -submersible material storage buoys are uniformly distributed and mounted at t
he upper end of the power distribution cabin through bridge arms, are semi-sub mersible in seawater and provide
buoyan cy for the offshore wind power electroc hemical hydrogen production and storage island; the underwater
energy storage power generation caisson is anchored to the seabed, is connected with the plur ality of
semi-submersible gas storage b uoys through pipelines, and is connecte d with the power distribution cabin thr ough
a cable. The system is unattended, low in cost, matu
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Green electricity hydrogen production, water-coal hydrogen production and oil displacement filling integrated system

Nº publicación    31/03/2023CN115874206A
Solicitantes SHANDONG HANDE AUTOMATION CONTROL EQUIPMENT CO LTD 
Resumen The invention relates to the technical field of hydrogen production, in partic ular to a green electricity hydrogen pr

oduction, water-coal hydrogen productio n and oil displacement filling integrat ed system, and stable energy support
ca n be provided for a green electricity h ydrogen production unit through photovo ltaic power generation, wind power
gene ration and peak load shifting of an ene rgy storage battery. Oxygen generated b y water electrolysis hydrogen
productio n is input into the water-coal hydrogen production unit and replaces a high-en ergy-consumption air
separator, so that energy consumption is reduced, by-prod uct resources are saved and fully utili zed, and the product
quality of synthes is gas can be improved; the pollutant C O2 generated by the water-coal hydrogen production unit
can be recovered and u sed for oil displacement filling after being captured by a CCUC technology, th e economical
efficiency of CO2 is impro ved, and no resource and energy waste a nd no carbon emission exist in the whol e
working period of the renewable power generation unit, the green electricity hydrogen production unit, the water-co al
hydrogen production unit and the car bon capture gas injection oil displacem ent unit. And all resources can be effi
ciently recycled and utilized, so that the benefit maximization of energy is r ealized.

Electrolysis system and method for hydrogen production through alkaline water electrolysis and electrolytic bath

Nº publicación    31/03/2023CN115874193A
Solicitantes JIANGSU TIANHE GREEN HYDROGEN ENERGY SCIENCE & TECH CO LTD 
Resumen The invention relates to an electrolysi s system and method for hydrogen produc tion through alkaline water

electrolysi s and an electrolytic bath, the electro lysis system comprises the electrolytic bath, the electrolytic bath is
interna lly provided with a cathode electrode, an anode electrode and a diaphragm, and the diaphragm is located
between the c athode electrode and the anode electrod e; the electrolyte is positioned in the cavity of the electrolytic
bath; where in the anode electrode comprises an ele ctrode substrate and a catalyst layer l oaded on the surface of
the electrode s ubstrate, and a catalyst comprises an a ctive component selected from Fe, Co, N i and Mn; the
electrolyte contains the catalyst. The catalyst is added into th e electrolyte, especially the anolyte, in the electrolysis
process, the cataly st can be deposited on the surface of a n electrode base body through electrost atic acting force
or further oxidation, the fallen catalyst is repaired, and t he long-term operation stability of an electrolysis system can
be guaranteed.

Novel combined heat and power system coupling green ammonia energy storage and supercritical carbon dioxide cycle power
generation

Nº publicación    31/03/2023CN115875095A
Solicitantes ZHANG RUIZHI 
Resumen The invention relates to a novel combin ed heat and power system coupling green ammonia energy storage and

supercritic al carbon dioxide cycle power generatio n, which comprises a new energy power g eneration device used
for supplying pow er to an electrolytic hydrogen producti on tank, an air separation device and a n ammonia synthesis
tower; the electrol ytic hydrogen production tank is used f or decomposing water so as to generate hydrogen on the
surface of the cathode and generate oxygen on the surface of t he anode; the air separation device is used for
separating gas components in t he air; the ammonia synthesis tower is used for carrying out catalytic reactio n on
nitrogen and hydrogen to carry out ammonia synthesis; the ammonia storage tank is used for storing ammonia gas s
ynthesized by the ammonia synthesis tow er; the oxygen tank is used for storing oxygen separated by the air
separation device; and the supercritical carbon d ioxide power generation assembly is use d for supercritical carbon
dioxide heat and power cogeneration through ammonia fuel chemical looping combustion. The method is suitable for
islands, parks, micro-grids, distributed energy station s and other island-type source-grid-loa d-storage integrated
novel power system s which cannot be communicated with lar ge power grids.
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Hydrogen extraction device for hydrogen peroxide production

Nº publicación    31/03/2023CN115874205A
Solicitantes ANHUI HAOYUAN CHEMICAL GROUP CO LTD 
Resumen The invention discloses a hydrogen extr action device for hydrogen peroxide pro duction, and particularly relates to th

e technical field of electrolytic hydro gen production. A cylinder sleeve is pu lled, the cylinder sleeve drives a guid e
block to slide in a guide groove, a f irst spring is stretched and lengthened through the cylinder sleeve, at the mo
ment, a stop block is aligned with a va cant round hole, then a locking rod is pressed downwards, and the locking rod
is pressed downwards; a stopping block at the bottom of a locking rod penetrat es through a vacant round hole to
enter a stepped buckling groove, pulling for ce acting on a sleeve is removed, the s leeve gets close to a groove
opening, t he locking rod slides in the stepped bu ckling groove, pressure acting on the l ocking rod is removed at the
same time, the stopping block makes contact with the inner wall of the stepped buckling groove, and the locking rod is
locked. The installation of the installation bl ock and the horizontal tank body is rea lized, so that the sealing door is
fixe d in the notch, and the sealing of the horizontal tank body is ensured; the se aling insertion plate is contained in t
he sealing seat, normal circulation of the conversion seat is guaranteed, the butt joint part on the sealing insertio n
plate enters the sealing pressure pad , and gas generated after reaction in t he horizontal tank body is prevented fr
om leaving through the conversion seat.

Green electricity hydrogen production system, method and device and medium thereof

Nº publicación    31/03/2023CN115882497A
Solicitantes SHUANGLIANG ECO ENERGY SYSTEMS 

SHUANGLIANG NEW ENERGY EQUIP CO LTD 
Resumen The invention discloses a green electri city hydrogen production system, method and device and a medium thereof,

relat es to the technical field of high-volta ge direct-current power supplies, is us ed for producing hydrogen by using
gree n electricity, and provides the green e lectricity hydrogen production system a iming at the problem that green
electri city cannot be used for supplying power to alkaline water electrolysis hydroge n production due to unstable
green elec tricity power supply at present. The DC /DC conversion module is used for conve rting the output voltage
of the off-gri d green power into the rated voltage fo r working of the electrolysis unit; fur thermore, the electrolysis
units in the electrolytic bath are connected in par allel and are independently powered by the power supply module,
so that the ou tput power of the DC/DC conversion modu le is detected through the controller, and the number of the
electrolysis unit s capable of supporting normal work can be determined according to the rated p ower of the
electrolysis units; therefo re, the power supply module supplies po wer to the electrolysis units with the corresponding
number, so that the effec t of adaptively adjusting the number of the working electrolysis units accordi ng to the output
power of the off-grid green power is achieved, and the proble m that the electrolytic bath cannot wor k in an off-grid
green power supply sce ne is solved.

Hydrogen evolution catalyst as well as preparation method and application thereof

Nº publicación    31/03/2023CN115874219A
Solicitantes SHENZHEN HYNOVATION POWER TECH CO LTD 
Resumen The invention discloses a hydrogen evol ution catalyst and a preparation method and application thereof.The

preparatio n method of the hydrogen evolution cata lyst comprises the steps that a carrier electrode serves as a
substrate, an ir on salt solution serves as electrolyte, cathode current is conducted to the ca rrier electrode through a
reversing ste p current, and an iron metal layer is d eposited on the carrier electrode; and changing the current
direction through the commutation step current, introduci ng anode current to the carrier electro de, forming an iron
oxide layer on the surface of the iron oxide metal layer, repeating the steps, and carrying out e lectrochemical
deposition to prepare th e hydrogen evolution catalyst. Accordin g to the method, electrochemical deposi tion is
carried out by using commutatio n step current, so that reduction depos ition and surface oxidation interactive
compounding of iron metal can be reali zed, the Fe//Fe2O3 interactive hierarch y composite hydrogen evolution
catalyst is obtained, the product catalyst has good conductivity and hydrogen evolutio n catalytic performance, the
process is simple, raw materials are easy to obta in, the cost is low, and the method is suitable for large-scale
industrial pro duction.
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Catalyst for producing hydrogen by electrolyzing water, preparation method and method for producing hydrogen by electrolyzing
water

Nº publicación    31/03/2023CN115874196A
Solicitantes UNIV SOOCHOW 
Resumen The invention provides a catalyst for p roducing hydrogen by electrolyzing wate r, a preparation method and a method

fo r producing hydrogen by electrolyzing w ater. The catalyst is a multi-phase mat erial of cobalt-doped nickel sulfide
co mposite ferric oxide or ferric hydroxid e, and the molar ratio of cobalt to nic kel in cobalt-doped nickel sulfide of t he
multi-phase material is 1: (2-19). A ccording to the scheme, the cobalt-dope d nickel sulfide is compounded on the i
ron oxide, so that sulfur loss of the c obalt-doped nickel sulfide is not easy to occur, the cobalt-doped nickel sulfi de
and the iron oxide can generate a sy nergistic effect, and meanwhile, cobalt in the finally obtained cobalt-doped n
ickel sulfide is trivalent cobalt due t o doping of a small amount of the cobal t element, so that the cobalt-doped nic kel
sulfide has a relatively high sulfu r loss resistance. The cobalt-doped nic kel sulfide does not contain cobalt sul fide.
The subsequent characterization v erifies that the trivalent cobalt can a chieve higher current density under low er
overpotential for the final catalyst , and plays a very important role in th e effect of stable operation under the higher
current density.

Application of organic matter oxidation reaction in reduction of water electrolysis hydrogen production energy consumption and
energy peak regulation method

Nº publicación    31/03/2023CN115874214A
Solicitantes HUANENG CLEAN ENERGY RES INST 
Resumen According to the application of the org anic matter oxidation reaction in reduc ing the energy consumption of hydrogen

production through water electrolysis, the organic matter oxidation reaction w hich is more beneficial and more
econom ical in thermodynamics is used for repl acing the oxygen evolution reaction at the anode, and therefore
hydrogen is pr epared under the lower electrolysis vol tage. Meanwhile, products with high add itional values are
obtained, and the ec onomic benefits are improved. According to the invention, electrolytic hydroge n production and
carbon capture technol ogies are combined with a fuel cell tec hnology, when the generating capacity i s sufficient,
redundant electric energy is stored through hydrogen obtained by electrolytic hydrogen production, and the hydrogen
and the captured carbon di oxide can be further reacted to synthes ize high-added-value chemicals; and whe n the
generating capacity is insufficie nt, the stored hydrogen and the high-ad ded-value chemicals can be used as powe r
generation raw materials of the fuel cell for power generation, and power is supplied to a power grid. Through the
technical means, effective peak regulat ion can be carried out on the electric power system, more economic benefits
ca n be created, reasonable utilization of resources is promoted while carbon emi ssion reduction is achieved, and the
go od multi-win situation is achieved.

Electrolytic bath health degree analysis method and device and hydrogen production system

Nº publicación    31/03/2023CN115874225A
Solicitantes SUNSHINE HYDROGEN ENERGY TECH CO LTD 
Resumen The invention provides an electrolytic bath health degree analysis method and device and a hydrogen production

system , and the method comprises the steps: c alculating the healthy operation percen tage of each cell under
different speci fied currents according to the operatio n parameter values of each cell of an e lectrolytic bath under
different preset current densities and the operation pa rameter reference curve of each cell of the electrolytic bath;
and the weighte d average value of the healthy operatio n percentages of the cells is calculate d, the health degrees
of the cells are obtained, and the average value of the health degrees of all the cells serves as the health degree of
the electrolyti c cell. Namely, when the health degree of the electrolytic cell is determined, the operation conditions of
different small chambers under different preset c urrent densities are considered, and co mpared with a mode of only
considering the voltage of the electrolytic cell un der the specified current density, the operation health degree of the
electrol ytic cell can be comprehensively analyz ed, and the analysis accuracy of the he alth degree of the electrolytic
cell is improved.
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DEHUMIDIFICATION OF A PHOTOVOLTAIC MODULE BY MEANS OF ELECTROLYSIS

Nº publicación    30/03/2023US2023100350A1
Solicitantes SIEMENS ENERGY GLOBAL GMBH & CO KG [DE] 
Resumen A photovoltaic module has at least one solar cell, wherein the

solar cell is enclosed by an encapsulation apparatus, and an
electrolysis unit for dehumidifying the interior of the
encapsulation apparatus. The electrolysis unit has a cathode,
an anode, and an ion conductor connecting the cathode and
the anode. The electrolysis unit is designed to cleave water in
hydrogen and oxygen. A method for dehumidifying a
photovoltaic module is accomplished by the electrolysis unit.

METHOD FOR MAKING A PV-COATED ELECTRODE

Nº publicación    30/03/2023US2023099981A1
Solicitantes UNIV KING FAHD PET & MINERALS [SA] 
Resumen Catalytic materials useful, e.g., in water oxidation performing at

low overpotential and/or stable for applications such as
solar-to-fuel conversion systems may include nanoscale,
nanoporous Pd-containing materials. Thin-film Pd
electrocatalysts may be obtained via Aerosol-Assisted
Chemical Vapor Deposition (AACVD) on conducting surfaces.
XRD and XPS analyses show a phase pure crystalline metallic
Pd deposit. Surface morphology study reveals a
nanoparticulate highly porous nanostructure. Under
electrochemical conditions, such Pd electrocatalysts may
conduct water oxidation at onset potentials starting around 1.43
V against a reversible hydrogen electrode (ηof 200 mV, Tafel
slope of 40 mV/dec), and/or may achieve around 100 mA/cm2
current density at 1.63 V against a reversible hydrogen
electrode, and may exhibits long-term stability in oxygen
evolution. Method of making such electrocatalysts and their
uses are also provided.
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BIOGAS-UTILIZING METHANATION SYSTEM

Nº publicación    30/03/2023US2023102812A1
Solicitantes MITSUBISHI HEAVY IND LTD [JP] 
Resumen A biogas-utilizing methanation system includes: a solid oxide

fuel cell using a to-be-treated gas as a fuel gas; a hydrogen
production device capable of producing hydrogen by using
power of a renewable energy power generation device; and a
methanation device capable of methanating carbon dioxide in
the system with the hydrogen produced by the hydrogen
production device. The carbon dioxide in the system can be
stored in a storage device on the basis of the supply amount of
the to-be-treated gas or the power of the renewable energy
power generation device.

PRODUCTION OF HIGH-TEST PEROXIDE FOR SPACE MISSIONS, AND ASSOCIATED SYSTEMS AND METHODS

Nº publicación    30/03/2023US2023102499A1
Solicitantes ORBIT FAB INC [US] 
Resumen Systems and methods for production of hydrogen peroxide, such as high-test peroxide, are disclosed. Representative

systems and methods also include aerospace systems and space exploration missions implementing systems and
methods for production of hydrogen peroxide. A representative system for making hydrogen peroxide can include: a
water electrolyzer for receiving water and separating at least some of the water into hydrogen and oxygen; a
proton-exchange membrane cell for receiving water, hydrogen from the water electrolyzer, and oxygen from the water
electrolyzer and for combining the hydrogen, the oxygen, and the water into a first hydrogen peroxide solution having
a first concentration of hydrogen peroxide in water; and a hydrogen peroxide concentrator for removing at least some
of the water from the first hydrogen peroxide solution to yield a second hydrogen peroxide solution that has a second
concentration of hydrogen peroxide in water that is greater than the first concentration.
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SYSTEMS AND METHODS TO MAKE HYDROGEN GAS WITH A STEADY-STATE PH DIFFERENTIAL

Nº publicación    30/03/2023US2023101593A1
Solicitantes VERDAGY INC [US] 
Resumen Disclosed herein are methods and systems that relate to

electrochemically producing hydrogen gas by maintaining a
steady-state pH differential of greater than 1 between an anode
electrolyte and a cathode electrolyte in a hydrogen-gas
generating electrochemical cell.

METHOD OF COMBUSTING A HYDROGENOUS MIXTURE CONTAINING DRY STEAM WITH A HYDROCARBON FUEL

Nº publicación    30/03/2023WO2023048693A1
Solicitantes RAKOTSY YURII MIHAYLOVICH [UA] 
Resumen Claimed is a method of combusting a hydrogenous mixture containing dry steam with a fuel, in which a hydrogenous

mixture containing dry steam is produced from liquid waste mixtures or water using a hydrogen generator (16), an
induction heater (18) and a steam jacket (3) of a housing (2), said steam jacket having at least four interconnected
sections (4), (5), (6), (7). This fuel mixture is then directed to a burner (8) mounted in a combustion chamber of the
housing (2) of a heat generator (1); simultaneously, a fuel, such as natural gas or oil or spent engine oil or fuel oil, is
directed to the same combustion chamber inside the housing (2) but to a different burner (10) mounted in axial
alignment with burner (8), wherein compressed air is fed simultaneously to the burner and to the combustion chamber
of the housing (2) of the heat generator (1) via an air duct (12), and the mixture is combusted at a temperature of from
1300°С to 2500°С.
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DIFFERENTIAL PRESSURE ADJUSTING DEVICE FOR ELECTROLYTIC HYDROGEN PRODUCTION SYSTEM, AND
ELECTROLYTIC HYDROGEN PRODUCTION SYSTEM

Nº publicación    30/03/2023WO2023045435A1
Solicitantes HUANENG CLEAN ENERGY RES INST [CN] 

SICHUAN HUANENG HYDROGEN ENERGY TECH CO LTD [CN] 
HUANENG GROUP R&D CENTER CO LTD [CN] 
SICHUAN HUANENG TAIPINGYI HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG BAOXINGHE HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG JIALING RIVER HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG DONGXIGUAN HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG KANGDING HYDROPOWER CO LTD [CN] 
SICHUAN HUANENG FUJIANG HYDROPOWER CO LTD [CN] 
HUANENG MINGTAI ELECTRIC POWER CO LTD [CN] 

Resumen The present application provides a differential pressure
adjusting device for an electrolytic hydrogen production system,
and the electrolytic hydrogen production system. The
differential pressure adjusting device comprises an oxygen side
separator, a hydrogen side separator, and a pipeline which
enables the oxygen side separator and the hydrogen side
separator to be communicated; and a movable member for
adjusting the differential pressure of the two sides, the oxygen
side separator and the hydrogen side separator, is provided in
the pipeline. According to the present application, the differential pressure serves as a driving force to drive the
movable member to adjust the differential pressure of the two sides, hydrogen and oxygen; extra energy output is not
required; energy and manpower consumption are avoided; potential safety hazards caused by the differential
pressure of the two sides, hydrogen and oxygen, are eliminated; the differential pressure of the two sides, hydrogen
and oxygen, can be adjusted in real time; the flexibility is high; no pollution and carbon emission is generated; safety
guarantee is provided for development of the national hydrogen energy industry, and support is provided for
implementation of national carbon neutralization when carbon reaches the peak.

PRODUCTION OF CLEAN HYDROGEN

Nº publicación    30/03/2023WO2023044533A1
Solicitantes UNIV SYDNEY [AU] 
Resumen The present invention relates to the photovoltaic production of hydrogen gas and conductive polymers, particularly an

electrolytic cell, comprising: an electrolyte solution, comprising water, an acid and a monomer for producing a
conductive polymer; an anode and a cathode in fluid contact with the electrolyte; and an electricity source, which is in
electrical contact with the anode and the cathode, wherein the electricity source converts light from a light source into
electricity, wherein, in use, the electricity source provides a voltage to the electrolytic cell that is sufficient to oxidize
the monomer and produce hydrogen gas at the cathode. The present invention also relates to a process for the
photovoltaic production of hydrogen gas and conductive polymers and products obtained therefrom.
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STRUCTURALLY ALTERED GAS MOLECULE PRODUCED FROM WATER AND METHOD OF GENERATION THEREOF

Nº publicación    30/03/2023US2023097131A1
Solicitantes R2D2 LLC [US] 
Resumen A structurally altered gas molecule. The structurally altered gas

molecule is a combination of two parts of hydrogen and one
part of oxygen and produced from water by placing an
electrolyte solution in a chemical reaction chamber, adding
purified water to the chemical reaction chamber, and applying a
focused magnetic field generated by earth magnets and an
electric field to a mixture of the purified water and the
electrolyte solution to cause generation of the structurally
altered gas molecule from the purified water. A temperature in
the chemical reaction chamber is from 60 degrees to 120
degrees in Fahrenheit. A pressure in the chemical reaction
chamber is from 1 atmosphere to 40 pounds per square inch gauge (psig). The structurally altered gas molecule has
a hydrogen-oxygen-hydrogen bond angles between 94 degrees and 104 degrees and hydrogen-oxygen bond length
between 0.95 Angstrom and 1.3 Angstrom.

HYDROGEN PRODUCTION APPARATUS

Nº publicación    30/03/2023US2023094287A1
Solicitantes HITACHI LTD [JP] 
Resumen A hydrogen production apparatus including a photocatalyst and

generating hydrogen from water includes a wavelength
separation unit separating sunlight by wavelength, an infrared
light conversion unit converting infrared light separated by the
wavelength separation unit to visible light, and an ultraviolet
light conversion unit converting ultraviolet light separated by the
wavelength separation unit to visible light.
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SYSTEMS AND METHODS TO MAKE HYDROGEN GAS WITH A STEADY STATE PH DIFFERENTIAL

Nº publicación    30/03/2023US2023094222A1
Solicitantes VERDAGY INC [US] 
Resumen Disclosed herein are methods and systems that relate to

electrochemically producing hydrogen gas by maintaining a
steady-state pH differential of greater than 1 between an anode
electrolyte and a cathode electrolyte in a hydrogen-gas
generating electrochemical cell.

An atmospheric water generator and carbon dioxide extractor

Nº publicación    30/03/2023AU2021348262A1
Solicitantes SOUTHERN GREEN GAS LTD 
Resumen The present invention is directed to a renewable methane

production assembly (10) comprising an atmospheric water
capture generator (12) and an atmospheric carbon dioxide
extractor (14). The production assembly (10) also comprises an
electrolyser (16) effective in electrolysis of liquid water from the
water capture generator (12), and a Sabatier reactor (18) for
reacting hydrogen from the electrolyser (16) and CO

ELECTROLYZER SYSTEM WITH STEAM GENERATION AND METHOD OF OPERATING SAME

Nº publicación    18/05/2023US2023155214A1
Solicitantes BLOOM ENERGY CORP [US] 
Resumen An electrolyzer system and a fuel cell system that include hydrogen blowers configured to compress hydrogen

streams generated by the systems. The electrolyzer system includes a steam generator configured to generate
steam, a stack of solid oxide electrolyzer cells configured to generate a hydrogen stream using the steam received
from the steam generator, a hydrogen blower configured to pressurize the hydrogen stream generated by the stack,
and a hydrogen processor configured to compress the pressurized hydrogen stream.
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Distributed multi-port optical storage direct current electrolytic hydrogen production integrated system

Nº publicación    28/03/2023CN115852406A
Solicitantes POWERCHINA HEBEI ELECTRIC POWER DESIGN & RES INSTITUTE CO LTD 
Resumen The invention discloses a distributed m ulti-port optical storage direct curren t electrolytic hydrogen production inte

grated system which comprises a box bod y shell, a photovoltaic power generatio n system module and an alternating
curr ent power grid system, wherein the phot ovoltaic power generation system module and the alternating current
power grid system are arranged outside the box bo dy shell; a multi-port alternating curr ent/direct current converter,
an energy storage system module, a water electro lysis hydrogen production system module , a transformer and a
power switch modu le are arranged in the box body shell, and the energy storage system module an d the water
electrolysis hydrogen produ ction system module are connected with a first direct current port and a secon d direct
current port of the multi-port alternating current/direct current con verter respectively. The photovoltaic p ower
generation system module is connec ted to a third direct current port of t he multi-port alternating current/direc t
current converter through a power cab le after direct current convergence, on e end of the transformer is connected w
ith an alternating current port of the multi-port alternating current/direct c urrent converter, the other end of the
transformer is connected with the power switch module, and the power switch mo dule is connected with an
alternating c urrent power grid system through a powe r cable. Equipment rooms are arranged c ompactly,
photovoltaic hydrogen is prod uced on site, and

Integrated alkaline electrolytic cell bipolar plate

Nº publicación    28/03/2023CN115852412A
Solicitantes INNER MONGOLIA YILI HYDROGEN FIELD TIMES TECH CO LTD 
Resumen The invention discloses an integrated a lkaline electrolytic cell bipolar plate , and relates to the technical field of water

electrolysis hydrogen production equipment, the integrated alkaline ele ctrolytic cell bipolar plate comprises a bipolar
plate body, a middle polar pl ate is arranged at the center position of the bipolar plate body, a plurality of polar plate
convex columns are arran ged on the middle polar plate, alkaline liquor flow fields are distributed amo ng the polar
plate convex columns, and a polar plate frame is arranged on the periphery of the middle polar plate; an alkali liquor
inlet, a hydrogen outlet and an oxygen outlet are formed in the polar plate frame. According to the in tegrated alkaline
electrolytic cell bip olar plate adopting the structure, the processes of rounding and shaping of a polar plate frame and
welding of a midd le polar plate are not needed, so that the machining difficulty and the produc tion cost are reduced;
the raw material flat plate is directly subjected to di splacement turn-milling machining, and the period is short; after
the middle p ole plate is integrally stamped, the co ntact area between the middle pole plat e and the electrode
component is larger and firmer; an alkali liquor flow fiel d area on the middle polar plate is wid e, alkali liquor flows
through polar pl ate protruding columns and flow channel s which are linearly arranged on the mi ddle polar plate
more smoothly, contact resistance is reduced, and current den sity is improved.

Selenium nanocrystal loaded ferronickel oxyhydroxide oxygen evolution electrocatalyst and preparation method and application
thereof

Nº publicación    28/03/2023CN115852428A
Solicitantes UNIV HEFEI 
Resumen The invention discloses a selenium nano crystal loaded ferronickel oxyhydroxide oxygen evolution electrocatalyst as

we ll as a preparation method and applicat ion thereof, and relates to the technic al field of hydrogen production by
elec trolysis of water. The preparation meth od comprises the following steps: disso lving a selenium source, an iron
source and a reducing agent in an alkaline so lution, or dissolving in water, then ad justing the pH value of the system
by u sing the alkaline solution, then immers ing foamed nickel in the solution for r eaction, and after the reaction is fini
shed, cleaning and drying to obtain the selenium nanocrystal loaded ferro-nick el oxyhydroxide oxygen evolution
electr ocatalyst. Selenium nanocrystalline loa ded amorphous ferro-nickel oxyhydroxide nanosheets grow on the
three-dimension al self-supporting foamed nickel in sit u, and the nanosheets are arranged in a staggered and vertical
array mode and connected with one another to form a se lf-supporting structure. The catalyst h as a large specific
surface area, porou s pores and rich active sites, is benef icial to material transmission and diff usion, and enhances
the OER performance of the catalyst. The method successful ly endows the foamed nickel with super hydrophilicity,
and can realize infiltr ation of electrolyte and rapid release of bubbles.
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Anode catalytic electrode applied to seawater electrolysis hydrogen production under industrial-grade current density as well as
preparation method and application of anode catalytic electrode

Nº publicación    28/03/2023CN115852427A
Solicitantes UNIV SHANDONG 
Resumen The invention discloses an anode cataly tic electrode applied to seawater elect rolytic hydrogen production under

indus trial-grade current density and a prepa ration method and application thereof, and belongs to the field of nano
materi al preparation and clean energy, the an ode catalytic electrode takes metal foa m as a three-dimensional
carrier, a cob alt-doped nickel sulfide array is grown on the surface of the three-dimensiona l carrier in situ, and the
cobalt-doped nickel sulfide array is formed on the surface of the three-dimensional carrie r. And covering the surface
of the arra y with a high-activity sulfur protectio n layer containing vacancies. The prepa ration method is simple and
easy to ope rate, low in cost and capable of being expanded in batches. The anode catalyti c electrode has the
characteristics of high intrinsic catalytic activity, high exposed active sites, high proton and gas mass transfer rate and
inhibition o f adsorption of chloride ions on the su rface, and has industrial-grade current density and stability in
alkaline simu lated seawater at lower overpotential ( less than 400mV) when being used as an anode electrode for
seawater electrolys is hydrogen production; and meanwhile, the chlorine evolution side reaction is avoided, the
energy consumption is red uced, and the anode electrode can be us ed as an anode electrode of an industri al
seawater electrolysis hydrogen produ ction device.

Preparation method of stacked-structure molybdenum sulfide/nitrogen-doped graphene and carbon nanofiber composite material
as well as product and application of stacked-structure molybdenum sulfide/nitrogen-doped graphene and carbon nanofiber
composite material

Nº publicación    28/03/2023CN115852426A
Solicitantes SHANGHAI NAT ENGINEERING RES CENTER NANOTECHNOLOGY CO LTD 
Resumen The invention discloses a preparation m ethod of a molybdenum sulfide/nitrogen- doped graphene and carbon

nanofiber com posite material with a stacked structur e, a product and application thereof. U rea is subjected to
thermal polycondens ation to form carbon nitride, then the carbon nitride is heated and pyrolyzed to generate
nitrogen-doped graphene, ba cterial cellulose chain macromolecules can be carbonized into a carbon nanofib er
material through calcination, and th erefore the nitrogen-doped graphene com posite material with the carbon nanofib
ers as the veins is obtained through hi gh-temperature pyrolysis of a mixture o f the urea and the bacterial cellulose.
The invention relates to a lamellar ni trogen-doped graphene coated highly com posite material. Meanwhile,
molybdenum disulfide is reduced from ammonium tetr athiomolybdate through heat treatment, molybdenum sulfide
nanoparticles are in troduced into the nitrogen-doped graphe ne to serve as new active sites, and me anwhile, the
electro-catalysis effect o f the nitrogen-doped graphene on hydrog en evolution reaction (HER) is enhanced through
the synergistic effect of moly bdenum disulfide particles and nitrogen atoms.

Low-cost metal fiber felt diffusion layer for proton exchange membrane water electrolysis cell as well as preparation method and
application of low-cost metal fiber felt diffusion layer

Nº publicación    28/03/2023CN115852408A
Solicitantes UNIV SHANGHAI JIAOTONG 
Resumen The invention relates to a low-cost met al fiber felt diffusion layer for a pro ton exchange membrane water electrolysi s

cell and a preparation method and app lication thereof, the diffusion layer c omprises a metal fiber felt base materi al
formed by metal wires and a hydropho bic coating on a metal fiber mesh, and an anti-corrosion coating is deposited
on the surface of each metal wire. The preparation method comprises the follow ing steps: depositing the
corrosion-res istant coating on the surface of the me tal wire; weaving metal wires into a me tal fiber net; pressing the
metal fiber net to obtain a metal fiber felt base material; and a hydrophobic coating is deposited on the surface of the
metal f ibrofelt base material to obtain the lo w-cost metal fibrofelt diffusion layer for the proton exchange membrane
water electrolysis cell, and the diffusion la yer is applied to the water electrolysi s cell. Compared with the prior art, th
e technical scheme of the stainless ste el and the corrosion-resistant hydropho bic coating is used for replacing a tra
ditional titanium-based diffusion layer , excellent corrosion resistance and du rability are shown in a proton exchange
membrane water electrolysis tank, the long-term stable operation requirement of an electrolysis reactor can be met,
and meanwhile the material cost of the proton exchange membrane water electrol ysis hydrogen production reactor is
rem arkably reduced.
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Bipolar plate for PEM water electrolysis hydrogen production and preparation method thereof

Nº publicación    28/03/2023CN115852411A
Solicitantes DALIAN INST CHEM & PHYSICS CAS 
Resumen The invention discloses a bipolar plate for PEM water electrolysis hydrogen pr oduction and a preparation method

there of, and belongs to the field of water e lectrolysis hydrogen production. The fl ow field structure is a combination
of a trapezoid shape and a rectangular sha pe, a half of the flow field structure close to a cathode or an anode inlet is
rectangular, a half of the flow field structure close to a cathode or an anod e outlet is trapezoid, and an array poi
nt-shaped multifunctional area is arran ged at the joint of the two structural flow fields. The composite flow field s
tructure is a two-layer structure of a macroporous titanium layer and a microp orous titanium layer; the invention fur
ther discloses a preparation method of the multi-shape integrated water electr olysis metal bipolar plate composite fl
ow field, different titanium slurry is printed on an alloy steel plate in a mo ld printing mode, and a composite struc ture
of the water electrolysis metal bi polar plate flow field is prepared.

Integrated PEM water electrolysis metal bipolar plate and preparation method thereof

Nº publicación    28/03/2023CN115852420A
Solicitantes DALIAN INST CHEM & PHYSICS CAS 
Resumen The invention discloses an integrated P EM water electrolysis metal bipolar pla te and a preparation method thereof,

an d belongs to the field of water electro lysis hydrogen production. The bipolar plate comprises a substrate, wherein
a microporous titanium layer and a functi onal coating are sequentially arranged on the surface of the substrate; the fu
nctional coating forms a runner ridge, a turbulent flow column and an oxyhydro gen frame of the bipolar plate; the por
e diameter of the microporous titanium layer is 100 nm to 10 [mu] m; the micro porous titanium layer contains
spherica l dehydrogenated titanium powder; and t he functional coating contains spherica l atomized titanium powder.
The bipolar plate has the advantage of low cost an d also has relatively high corrosion re sistance and conductivity.

Nano iridium oxide catalyst as well as preparation method and application thereof

Nº publicación    28/03/2023CN115849469A
Solicitantes HUNAN ZIXIAO NEW MAT CO LTD 
Resumen The nano iridium oxide catalyst provide d by the invention has good water elect rolysis anode catalyst performance

and high catalytic activity, effectively re duces the oxygen evolution overpotentia l, and effectively reduces the bath
pre ssure, saves energy and improves the hy drogen yield in practical application. The preparation method is simple,
raw m aterials are wide in source and easy to obtain, implementation and control are easy, and application in actual
produc tion is facilitated.

FeCoNiBPt high-entropy amorphous alloy water electrolysis catalytic material and preparation method thereof

Nº publicación    28/03/2023CN115852390A
Solicitantes UNIV SOUTHEAST 
Resumen The invention discloses a FeCoNiBPt hig h-entropy amorphous alloy water electro lysis catalytic material and a

preparat ion method thereof, the chemical formul a of the material is (FeaCobNicBd) 100- xPtx, a, b and c are greater
than or eq ual to 25 and less than or equal to 30, d is greater than or equal to 10 and l ess than or equal to 25, and x
is great er than or equal to 0 and less than or equal to 5. The preparation method comp rises the following steps:
burdening ac cording to the mole percentage content of each atom, smelting a mother alloy, preparing a high-entropy
amorphous allo y strip by utilizing a melt rapid quenc hing method, and performing electrochem ical dealloying
treatment to obtain the catalytic material. The catalyst can b e used as a full-water-splitting bifunc tional catalytic
material in an alkalin e electrolyte, and has excellent hydrog en evolution reaction activity in a ful l pH range, a
nano-porous and defect-ri ch nanocrystalline structure can be gen erated in situ by the method, abundant active sites
are exposed to improve the catalytic performance, and the catalys t has the advantages of self-supporting , low cost,
high stability and large-sc ale production.

https://worldwide.espacenet.com/patent/search/family/publication/?q=CN115852411A
https://worldwide.espacenet.com/patent/search/family/publication/?q=CN115852420A
https://worldwide.espacenet.com/patent/search/family/publication/?q=CN115849469A
https://worldwide.espacenet.com/patent/search/family/publication/?q=CN115852390A


Departamento de Patentes e Información Tecnológica
Unidad de Información Tecnológica

HIDRÓGENO ELECTROLÍTICOAlertas Tecnológicas - 49 de 71 -

Hydrogen discharging device of hydrogen production system

Nº publicación    28/03/2023CN115854262A
Solicitantes HANGZHOU POWER SUPPLY CO STATE GRID ZHEJIANG ELECTRIC POWER CO LTD 

HANGZHOU QIANTANG POWER SUPPLY COMPANY OF STATE GRID ZHEJIANG ELECTRIC POWER CO LTD 
Resumen The invention discloses a hydrogen prod uction system hydrogen discharging devi ce which comprises a hydrogen

dischargi ng pipe, a nitrogen cylinder and a conn ector used for being connected with the nitrogen cylinder, a pipe
opening of t he hydrogen discharging pipe faces upwa rds, the lower end of the hydrogen disc harging pipe is
connected to a pipeline of a hydrogen production system, a hyd rogen discharging valve is arranged at the lower end
of the hydrogen dischargi ng pipe, and the connector comprises a body. The main body is provided with a connecting
port, a first output port an d a second output port, the first outpu t port is communicated with the atmosph ere, the
second output port is connecte d with a pipeline, the connecting port is connected with a nitrogen cylinder, the
connector further comprises a venti lation mechanism, and the ventilation m echanism has a first state and a second
state; when the ventilation mechanism is in the first state, the connecting p ort communicates with the first output port
through the ventilation mechanism, and when the ventilation mechanism is in the second state, the connecting por t
communicates with the second output p ort through the ventilation mechanism. Air at the connector can be prevented
f rom entering the pipeline, so that oxid izing gas is prevented from entering th e hydrogen production system.

High-adaptability direct connection type photovoltaic power generation water electrolysis hydrogen production system

Nº publicación    28/03/2023CN115852389A
Solicitantes NANTONG ANSIZHUO NEW ENERGY CO LTD 
Resumen The invention discloses a high-adaptabi lity direct-connection type photovoltai c power generation water electrolysis h

ydrogen production system, relates to t he field of renewable energy sources an d water electrolysis hydrogen
productio n, solves the problem of light discardi ng, and comprises a photovoltaic power generation system, a water
electrolysis hydrogen production system and a hydro gen storage system, and the water elect rolysis hydrogen
production system comp rises a multi-way switch, an electrolyt ic cell, a gas-liquid separation module and a drying
and purifying module. The control end of the multi-way switch is connected to the controller, each rear port of the
multi-way switch is connec ted with an end plate and a polar plate of the electrolytic bath, and the cont roller is
selectively connected to part of the small electrolytic chambers for electrolysis through the multi-way swi tch
according to the power generation p ower of the photovoltaic power generati on system; hydrogen and oxygen which
ar e obtained through electrolysis are inp ut into the gas-liquid separation modul e and the drying and purifying
module t o be separated, dried and purified, and the separated, dried and purified hydr ogen is input into the
hydrogen storage system. The adaptability of the water electrolysis hydrogen production equipm ent to the fluctuation
output of the ph otovoltaic power generation system is e ffectively improved, so that the waste of electric energy is
avoided, and the energy utilization

Wave energy-wind energy power generation and hydrogen production integrated system based on semi-submersible platform

Nº publicación    28/03/2023CN115848574A
Solicitantes UNIV SOUTH CHINA TECH 

CCCC FHDI ENG CO LTD 
Resumen The invention relates to a wave energy- wind energy power generation and hydrog en production integrated system

based o n a semi-submersible platform. The syst em comprises the semi-submersible platf orm, a seawater filtering
and desalting system, a hydrogen production system, a wind power generation system, an air bag system, an air
guide system and an airflow power generation system. The se mi-submersible platform comprises a dec k platform
and a central column, a plur ality of buoyancy tanks are connected t o the bottom of the deck platform, cros s braces
are connected between the adja cent buoyancy tanks, heaving plates are connected to the bottoms of the buoyan cy
tanks, and the central column is loc ated among the buoyancy tanks; the seaw ater filtering and desalting system is
located in the buoyancy tank, the hydro gen production system is installed on t he deck platform, the seawater filterin
g and desalting system is connected wit h the hydrogen production system, the w ind power generation system is
installe d on the center column, the air bag sys tem is installed on the transverse supp ort, and the air guide system is
locate d in the transverse support and communi cated with the air bag system. The airf low power generation system
is installe d in the air guide system, and the oute r side wall of the heaving plate is fur ther connected with an
anchoring system . Offshore wind energy and wave energy can be comprehensively utilized for pow er generation,
and meanwhile the obtain ed electric energy
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Hydrogen production control method and related device

Nº publicación    28/03/2023CN115852434A
Solicitantes SUNGROW POWER SUPPLY SHANGHAI CO LTD 
Resumen The invention provides a hydrogen produ ction control method and a related devi ce, and the method comprises the

steps: controlling energy storage equipment t o carry out the discharge operation whe n the sum of the new energy
power gener ation is smaller than the target hydrog en production power consumption and the remaining power of the
energy storage equipment is larger than a preset minim um remaining power threshold value; and the electric energy
output by the new energy sources and the electric energy output by the energy storage equipment are used for
hydrogen production operat ion of the electrolytic cell. And when the new energy generating capacity does not meet
the electric quantity require d by hydrogen production, the energy st orage equipment is controlled to discha rge so as
to provide the electric quant ity required by hydrogen production, an d the hydrogen production reliability i s improved.
Besides, when the sum of th e new energy generating capacity is not smaller than the target hydrogen produ ction
electricity consumption, the gene rating capacity proportion of all the n ew energy sources needed by hydrogen pr
oduction of the electrolytic cell is de termined, and according to the target h ydrogen production electricity consumpt
ion and the generating capacity proport ion, the electric energy output by all the new energy sources is used for carr
ying out hydrogen production operation of the electrolytic cell. The rationali ty of new energy electric quantity use is
ensured, and th

Nitrogen-doped hollow mesoporous carbon sphere loaded nano platinum electrocatalytic hydrogen evolution material for cathode
of PEM electrolytic cell, preparation and application of nitrogen-doped hollow mesoporous carbon sphere loaded nano platinum
electrocatalytic hydrogen evolution material

Nº publicación    28/03/2023CN115852388A
Solicitantes UNIV CHINA PETROLEUM EAST CHINA 

ZIBO ANZE SPECIAL TYPE GAS CO LTD 
Resumen The invention provides a nitrogen-doped hollow mesoporous carbon sphere loaded nano platinum electro-catalysis

hydrog en evolution material for a PEM electro lytic cell cathode, and preparation and application of the
nitrogen-doped holl ow mesoporous carbon sphere loaded nano platinum electro-catalysis hydrogen ev olution
material. The preparation metho d of the material comprises the followi ng steps: uniformly mixing tetraethyl o
rthosilicate, ammonia water, ethanol an d deionized water, adding resorcinol an d formaldehyde, and then performing
roo m-temperature stirring reaction, high-t emperature carbonization treatment and etching to obtain hollow
mesoporous car bon spheres; grinding and uniformly mix ing the obtained hollow mesoporous carb on spheres and
melamine, and performing high-temperature calcination to obtain nitrogen-doped hollow mesoporous carbo n
spheres; and uniformly dispersing the obtained nitrogen-doped hollow mesopor ous carbon spheres in an ethanol
solven t, adding sodium chloroplatinate, carry ing out a stirring reaction, and then c arrying out high-temperature
calcinatio n to obtain the nitrogen-doped hollow m esoporous carbon spheres. The electroca talytic hydrogen
evolution material pre pared by the invention has the advantag es of higher precious metal utilization rate, excellent
catalytic activity and stability, simple synthesis method, co nvenience in operation and low cost, an d has the potential
of being applied to PEM electrolytic baths.

Preparation method of carbon nanodots and application of carbon nanodots as auxiliary material in water electrolysis cathode

Nº publicación    28/03/2023CN115852422A
Solicitantes YANGTZE RIVER DELTA RES INSTITUTE UESTC HUZHOU 
Resumen The invention discloses a preparation m ethod of carbon nanodots and applicatio n of the carbon nanodots as an

auxiliar y material in an electrolytic water cat hode. The preparation method comprises the following steps: preparing
an aqueo us solution containing the carbon nanod ots; attaching the carbon nanodots to t he surface of an electrode
for producin g hydrogen by electrolyzing water; and annealing the water electrolysis hydrog en production electrode
attached with t he carbon nanodots. The carbon nanodots obtained by the preparation method are extremely small in
size and relatively uniform in diameter, so that the carbo n nanodots can be conveniently combined with other
materials, and after the ca rbon nanodots are combined with the wat er electrolysis hydrogen production ele ctrode,
the hydrogen production efficie ncy of the water electrolysis hydrogen production electrode is remarkably impr oved,
and the cost required in the wate r electrolysis hydrogen production proc ess is greatly reduced.
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Binary metal alloy catalyst as well as preparation method and application thereof

Nº publicación    28/03/2023CN115846675A
Solicitantes INST OF RESOURCES UTILIZATION AND RARE EARTH GUANGDONG ACADEMY OF SCIENCES 
Resumen The invention discloses a binary metal alloy catalyst as well as a preparation method and application thereof. The pr

eparation method of the binary metal al loy catalyst comprises the following st eps: dispersing a conductive carrier in
water, adding an excessive reducing ag ent, and stirring until the conductive carrier is fully dissolved to obtain a mixed
solution A; the preparation metho d comprises the following steps: dissol ving a noble metal precursor and a non-
noble metal precursor in water to prepa re a mixed solution B, dropwise adding the mixed solution B into the mixed
sol ution A, stirring at normal temperature , centrifugally washing to remove super nate, drying a precipitation product,
c arrying out heat treatment in a hydroge n-argon mixed atmosphere, and cooling t o room temperature to obtain a
product, namely the binary metal alloy catalyst . The preparation process adopted by th e binary metal alloy catalyst
provided by the invention is simple in operation procedure, green, pollution-free and r elatively low in cost, and batch
prepar ation can be realized.

Method for electrocatalytic reduction of carbon dioxide

Nº publicación    28/03/2023CN115852403A
Solicitantes SHANGHAI CHENGYANG TECH CO LTD 
Resumen The invention discloses an electrocatal ytic carbon dioxide reduction method wh ich comprises the following steps:

carb on dioxide gas and water are subjected to efficient carbon dioxide reduction r eaction in an electrolyte by using a
si lver-based catalyst, a cathode generate s carbon monoxide and hydrogen, and an anode generates oxygen; the
electrolyte is a bicarbonate solution or alkaline hydrogen peroxide. According to the inv ention, silver and zinc are
used as act ive centers, the cathode material is pr epared into an integrated electrode, th e conversion rate of carbon
dioxide is higher, and efficient conversion of car bon dioxide to prepare synthesis gas is realized. Meanwhile, the
Faraday effic iency of carbon monoxide is higher, and long-time stable operation can be achi eved through the design
of the electric pile.

Tungsten-based composite material and preparation method and application thereof

Nº publicación    28/03/2023CN115852386A
Solicitantes FUJIAN INSTITUTE OF RES ON STRUCTURE OF MATTER CHINESE ACADEMY OF SCIENCES 
Resumen The invention discloses a tungsten-base d composite material

and a preparation method and application thereof. The inv
ention discloses a tungsten-based compo site material. The
tungsten-based compo site material comprises tungsten carbid
e, nickel hydroxide and a tungsten subs trate, the tungsten
carbide and the nic kel hydroxide grow on the tungsten subs
trate. According to the tungsten-based composite material,
tungsten carbide is seamlessly synthesized on a tungsten f oil
serving as a substrate, so that the voltage loss is reduced, the
electron transmission efficiency is improved, an d the catalytic
effect is further impro ved; the self-supporting structure prov
ides higher mechanical stability for th e WC/Ni (OH) 2
composite material; the Ni (OH) 2 enhances the dissociation ste
p of water, the adsorption capacity of Ni (OH) 2 to intermediate hydroxyl is m oderate, and meanwhile, the hydrogen
ad sorption capacity of WC is very good. T herefore, under the synergistic effect of WC and Ni (OH) 2, the hydrogen
evolu tion catalytic capability of the cataly st is greatly improved; the preparation method adopts a simple chemical
vapor deposition method and an electrochemica l deposition method for preparation, so that the cost is greatly
reduced, and the preparation method can be used for large-scale production.
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Catalyst for preparing hydrogen for fuel cell and application of catalyst

Nº publicación    28/03/2023CN115846647A
Solicitantes SHENZHEN HYNOVATION POWER TECH CO LTD 
Resumen The invention discloses a catalyst for preparing hydrogen for a fuel cell and application of the catalyst. On the fir st

aspect, the invention provides a cat alyst for preparing hydrogen for a fuel cell, and the catalyst comprises a sea
urchin-shaped copper-cobalt alloy. The catalyst provided by the embodiment of the invention at least has the followi
ng beneficial effects that the catalyst with the sea urchin morphology is prov ided, the sea urchin morphology endows
the catalyst with a higher specific sur face area, the contact area between the catalyst and an electrolyte is larger
when the catalyst is used for catalytic reaction, and the utilization rate of the catalyst is obviously improved. Mea
nwhile, the alloy form of two elements of copper and cobalt is matched, so tha t the catalytic activity of the catalys t on
a hydrogen evolution reaction is r emarkably improved.

Preparation method of bifunctional electrolyzed water catalyst with high-activity array structure

Nº publicación    28/03/2023CN115852432A
Solicitantes PAIERSEN ENVIRONMENTAL PROTECTION TECH CO LTD 
Resumen The invention discloses a preparation m ethod of a bifunctional electrolyzed wa ter catalyst with a high-activity array

structure, and the catalyst is prepare d by sequentially carrying out foamy co pper treatment, copper hydroxide array
electrode preparation, electrolyte prep aration, electroplating, washing and dr ying. According to the preparation meth
od, the NiFe-coated NiFeCuOOH bifunctio nal electrocatalyst with high activity for hydrogen evolution and oxygen
evolu tion is obtained, the whole process is mild in reaction condition, the product ion process is easy to control, the
cos t is low, the period is short, industri al batch production is easy, and the pr epared catalyst is multiple in active s
ite and high in catalytic activity. The preparation method is suitable for pre paring the bifunctional electrolyzed wa ter
catalyst.

METHOD FOR PRODUCING HYDROGEN BY ELECTROCHEMICALLY REFORMING AN ALCOHOL CATALYZED BY
RADIOACTIVE PLATINOIDS

Nº publicación    11/05/2023WO2023079234A1
Solicitantes ORANO [FR] 
Resumen The invention relates to a method for producing hydrogen by

electrochemically reforming an alcohol. This method comprises
electrolyzing alcohol in an electrolytic cell comprising an anode,
an electrolyte and a cathode, and is characterized in that at
least part of the outer surface of the anode comprises one or
more radioactive platinoids selected from among palladium,
ruthenium and rhodium, these one or more radioactive
platinoids being derived from an acidic aqueous solution
containing fission products from a spent nuclear fuel.
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APPARATUS AND METHOD FOR MAINTAINING GAS PRESSURE IN AN ELECTROLYZER USING AN ELECTRIC
GENERATOR CONFIGURED TO CAPTURE KINETIC ENERGY OF ELECTROLYSIS PRODUCTS

Nº publicación    04/05/2023WO2023076361A2
Solicitantes MARINE DOLPHIN ENTPR LLC [US] 
Resumen Systems and methods are described herein for monitoring gas

pressure within an electrolysis system and maintaining gas
pressure using an electric generator to capture kinetic energy of
compressed hydrogen and/or oxygen gases as they are
produced by an electrolyzer. The generator utilizes a rotating
apparatus, such as a fan or turbine, to capture the energy of the
gases and generate electricity. Any electricity produced by the
generator is fed back to the electrolyzer to supplement its
energy requirements.

HIGH-PRESSURE ELECTROLYSIS DEVICE

Nº publicación    19/05/2023WO2023085938A1
Solicitantes HYDRO GEN BV [NL] 
Resumen A high-pressure electrolyzer for generating hydrogen and oxygen is provided comprising a plurality of electrolysis

units arranged in series, wherein each unit comprises a body of conductive metal made up of an assembly of
interconnected horizontal and vertical tubes, said body constituting an electrode which is connectable to a source of
DC electricity; wherein said assembly comprises three horizontal tubes and at least two vertical tubes, the vertical
tubes each accommodating an elongated central electrode and a tubular membrane, wherein each vertical tube
together with the central electrode, the membrane and an electrolyte constitute an electrolytic cell, the electrolytic
cells within each unit being connected in parallel, wherein each unit further comprises at least two vertical tubes not
accommodating central electrodes, the first vertical tube connecting the lower horizontal tube to the first upper
horizontal tube and the second vertical tube connecting the lower horizontal tube with the second upper horizontal
tube.

METHOD FOR THE PRODUCTION OF HYDROGEN

Nº publicación    27/04/2023WO2023067581A1
Solicitantes DRAGONI MATTEO [IT] 

DRAGONI MARIO [IT] 
Resumen The present invention relates to a method for electrolysis of water (1 ) by means of a device (7) comprising a

reversible cell for the production of hydrogen and oxygen. A solution of potassium hydroxide (KOH) is fed into the cell
at a concentration of between 35% and 55% w/v, at a temperature of between 150°C and 374°C, and in a condition of
minimum pressure of between 2.2 bar and 129.1 bar. The method provides for I) preparing in the mixer the aqueous
alkaline solution of KOH having a concentration of potassium hydroxide (KOH) of between 35% and 55% w/v; II)
heating said aqueous alkaline solution to a temperature of between 150°C and 374°C; III) increasing the pressure to
maintain the aqueous alkaline solution in the liquid phase at a minimum pressure condition of between 2.2 bar and
129.1 bar; IV) passing the water through the hydrophobic layer (3) of each electrode and reaching the respective
catalyst layer (5) to catalyse a reduction phase of said hydrogen or an oxidation phase of said oxygen and the porous
electrode layer (4) to carry out said reduction and said oxidation respectively; V) collecting gaseous hydrogen and
oxygen released from phase IV).
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FUEL GENERATION SYSTEM AND PROCESS

Nº publicación    19/05/2023WO2023083661A1
Solicitantes NORDIC ELECTROFUEL AS [NO] 
Resumen Disclosed herein is a fuel generation system comprising: a

Fischer-Tropsch (FT) reactor system; and one or more supply
conduits arranged to supply a carbon source and H2 to the FT
reactor system; wherein: the carbon source comprises both CO
and CO2 with a molar CO2/CO ratio that is at least 0.10; the
supply of CO and H2 to the FT reactor system is a supply of
syngas; and the FT reactor system is arranged to generate fuel
in dependence on the received syngas.

AN ELECTROLYZER SYSTEM AND A METHOD FOR WATER ELECTROLYSIS

Nº publicación    19/05/2023WO2023084148A2
Solicitantes LAPPEENRANNAN LAHDEN TEKNILLINEN YLIOPISTO LUT [FI] 
Resumen An electrolyzer system comprises electrolyzer elements (101)

each comprising an electrolyzer stack (104) constituted by
electrolysis cells. Furthermore, each electrolyzer element
comprises a water inlet (106), a hydrogen separator tank (107)
having a hydrogen outlet (108), an oxygen separator tank (109)
having an oxygen outlet (110), and a channel system (111) for
conducting electrolyte from the hydrogen separator tank and
from the oxygen separator tank to the electrolyzer stack. The
electrolyzer stacks of the electrolyzer elements are electrically
connected to each other so that direct voltage of the
electrolyzer system is a sum of direct voltages of the
electrolyzer stacks of two or more of the electrolyzer elements.
The water inlets, the hydrogen outlets, and the oxygen outlets
of different ones of the electrolyzer elements are galvanically
separated from each other. This enables the direct voltage of
the electrolyzer system to have a desired value with low stray
electric currents.

SYSTEM FOR AMMONIA PRODUCTION INCLUDING HYDROGEN LEAK RECOVERY FROM DRY GAS SEALS OF
HYDROGEN COMPRESSOR, AND METHOD

Nº publicación    11/05/2023WO2023078584A1
Solicitantes NUOVO PIGNONE TECNOLOGIE SRL [IT] 
Resumen The system (1) comprises a hydrogen source (19) and a nitrogen source (15). A hydrogen compression unit (2)

compresses hydrogen from the hydrogen source (19). An ammonia synthesis unit (5) fluidly coupled to the hydrogen
compression unit (2) and to the nitrogen source (19) compresses a hydrogen and nitrogen blend which is delivered to
the ammonia synthesis unit (5). In use, a seal gas feed line (37) delivers compressed hydrogen to dry gas seals (35)
of the hydrogen compressor and a separation gas feed line (20) delivers nitrogen to the at least one dry gas seal (35).
The ammonia synthesis unit (5) is fluidly coupled to vents (45, 47) of the dry gas seals (35), to receive and process
compressed hydrogen from the hydrogen compression unit (2), nitrogen from the nitrogen source (15) and gas
venting from the dry gas seals (35).
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AMMONIA SYNTHESIS SYSTEM AND METHOD

Nº publicación    27/04/2023WO2023067184A1
Solicitantes INFRASALIENCE LTD [GB] 
Resumen The techniques described herein relate to methods for the

synthesis of ammonia from nitrogen and hydrogen, the
methods including use of plasma, such as a microjet plasma, in
a first reaction chamber to generate a vibrationally exited
nitrogen atom or nitrogen containing molecule, optionally
wherein the excited nitrogen atom or molecule is reacted with
hydrogen in an aqueous medium, optionally wherein the
medium is then recycled to remove soluble products. A system
for carrying out such methods is also provided.

SYSTEMS AND METHODS FOR PRODUCING HYDROGEN GAS

Nº publicación    13/04/2023WO2023060146A2
Solicitantes VERDAGY INC [US] 

GILLIAM RYAN J [US] 
LAM BRIAN J [US] 

Resumen An electrolyzer system comprises one or more electrolyzer cells
each comprising a first half cell with a first electrode and a
second half cell with a second electrode and a controller to
control a current applied through the one or more electrolyzer
cells, wherein the controller is configured to dynamically set the
current density within a current density range of from about 150
mA/cm2 to about 3000 mA/cm2, and wherein the controller is
configured to set the current density to a first value when a first
condition is met and to a second value when a second
condition is met.
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INTERCONNECTOR FOR A STACK OF SOLID OXIDE CELLS OF THE SOEC/SOFC TYPE, HAVING DIFFERENT RELIEF
ELEMENTS

Nº publicación    06/04/2023WO2023052721A1
Solicitantes COMMISSARIAT ENERGIE ATOMIQUE [FR] 
Resumen The invention relates mainly to an interconnector for a stack of

solid oxide cells of the SOEC/SOFC type, intended to be
arranged between two adjacent electrochemical cells,
characterised in that it comprises a flat face (P) on which at
least a first group of identical first relief elements (10a) and a
second group of identical second relief elements (10b) are
formed, the first relief elements (10a) having different geometric
characteristics with respect to the second relief elements (10b),
the height (H1) of each first relief element (10a) being different from the height (H2) of each second relief element
(10b), the contact width (D1) of each first relief element (10a) being different from the contact width (D2) of each
second relief element (10b).

A METHOD OF CONFIGURING A PLANT FOR THE PRODUCTION OF GREEN AMMONIA

Nº publicación    04/05/2023WO2023073139A1
Solicitantes THYSSENKRUPP IND SOLUTIONS AG [DE] 

THYSSENKRUPP AG [DE] 
Resumen The invention relates to a method for configuring a plant for the production of green ammonia using renewable

energies for the production of hydrogen.

SYSTEMS AND METHODS TO MAKE HYDROGEN GAS WITH A STEADY-STATE PH DIFFERENTIAL

Nº publicación    06/04/2023WO2023056292A2
Solicitantes VERDAGY INC [US] 

ALBRECHT THOMAS [US] 
GILLIAM RYAN J [US] 

Resumen Disclosed herein are methods and systems that relate to
electrochemically producing hydrogen gas by maintaining a
steady-state pH differential of greater than 1 between an anode
electrolyte and a cathode electrolyte in a hydrogen-gas
generating electrochemical cell.
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H20 - BASED ELECTROCHEMICAL HYDROGEN - CATALYST POWER SYSTEM

Nº publicación    17/05/2023EP4181241A1
Solicitantes BRILLIANT LIGHT POWER INC [US] 
Resumen An electrochemical power system is provided that generates an

electromotive force (EMF) from the catalytic reaction of
hydrogen to lower energy (hydrino) states providing direct
conversion of the energy released from the hydrino reaction
into electricity, the system comprising at least two components
chosen from: H2O catalyst or a source of H2O catalyst; atomic
hydrogen or a source of atomic hydrogen; reactants to form the
H2O catalyst or source of H2O catalyst and atomic hydrogen or
source of atomic hydrogen; and one or more reactants to
initiate the catalysis of atomic hydrogen. The electrochemical
power system for forming hydrinos and electricity can further
comprise a cathode compartment comprising a cathode, an
anode compartment comprising an anode, optionally a salt
bridge, reactants that constitute hydrino reactants during cell
operation with separate electron flow and ion mass transport,
and a source of hydrogen. Due to oxidation-reduction cell half
reactions, the hydrino-producing reaction mixture is constituted
with the migration of electrons through an external circuit and
ion mass transport through a separate path such as the
electrolyte to complete an electrical circuit. A power source and
hydride reactor is further provided that powers a power system
comprising (i) a reaction cell for the catalysis of atomic
hydrogen to form hydrinos, (ii) a chemical fuel mixture
comprising at least two components chosen from: a source of H2O catalyst or H2O catalyst; a source o

ELECTROCHEMICAL SYSTEM AND METHOD FOR PRODUCING HYDROGEN BY DECOUPLED ELECTROLYSIS OF WATER,
COMPRISING AN ELECTROLYTE DEOXYGENATION STEP

Nº publicación    27/04/2023WO2023067164A1
Solicitantes ERGOSUP [FR] 
Resumen The invention relates to an electrochemical system and a

method for producing hydrogen by decoupled electrolysis of
water, comprising a step of producing oxygen in a main
chamber (10), an intermediate step of deoxygenating the
electrolyte in a secondary chamber (20), and then a step of
producing hydrogen in the main chamber (10).
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POROUS IONOMER FREE LAYERED METAL ALLOY ELECTROCATALYST ELECTRODE

Nº publicación    13/04/2023WO2023057656A1
Solicitantes CONSEJO SUPERIOR INVESTIGACION [ES] 

UNIV CASTILLA LA MANCHA [ES] 
FUND DOMINGO MARTINEZ [ES] 

Resumen The invention relates to a new kind of electrocatalyst to be
incorporated as part of the electrodes, anode and cathode, in
water electrolysers aimed for hydrogen production through the
electrochemical splitting of water into oxygen and hydrogen.
The electrocatalyst is characterized by a layered and porous
structure that provides a high performance towards the oxygen
evolution reaction in the absence of added ionomer. The object
of the invention is framed in the field of energy.
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PRESSURISED ELECTROLYSER

Nº publicación    27/04/2023WO2023066723A2
Solicitantes GEARY PAUL FRANCIS [GB] 
Resumen The present invention relates to an electrolyser (100) for

generating hydrogen, the electrolyser comprising: a housing
(102) comprising an electrolyte chamber (104); two electrodes
(108, 112) for decomposition of electrolyte water, at least one of
the electrodes being permeable to gases produced by the
decomposition of electrolyte water, wherein the at least one
permeable electrode (108) has a first surface (114) facing the
electrolyte chamber and a second surface (116) facing a first
gas collection chamber (106); an electrolyte supply circuit (130)
for supplying electrolyte water to the electrolyte chamber; and a
control unit (160) and/or mechanical control for controlling a
pressure drop across the at least one permeable electrode,
between the electrolyte chamber and the first gas collection
chamber.

FRAME FOR PEM ELECTROLYSIS CELLS AND PEM ELECTROLYSIS CELL STACK FOR GENERATING HIGH-PRESSURE
HYDROGEN BY MEANS OF DIFFERENTIAL PRESSURE ELECTROLYSIS

Nº publicación    20/04/2023WO2023062081A2
Solicitantes IGAS ENERGY GMBH [DE] 
Resumen The invention relates to a novel frame for a PEM electrolysis cell and for a PEM electrolysis cell stack. The subject

matter of the invention is the frame, a PEM electrolysis cell and stack-type PEM electrolysis devices, which comprise
the frame according to the invention, preassembled components and methods for producing preassembled
components and stack-type PEM electrolysis devices. The frame, PEM electrolysis cell and stack-type PEM
electrolysis devices according to the invention are suitable for generating high-pressure hydrogen in combination with
the use of thin proton exchange membranes. The invention is based on a novel frame- and sealing-concept. The
invention also relates to a cover for stack-type PEM electrolysis devices.

CATALYST COATED PROTON EXCHANGE MEMBRANES FOR HYDROGEN PRODUCING WATER ELECTROLYSERS

Nº publicación    06/04/2023WO2023052750A1
Solicitantes JOHNSON MATTHEY PLC [GB] 
Resumen A method of fabricating a proton exchange membrane for a hydrogen producing water electrolyser, the method

comprising: depositing a plurality of proton conducting polymer layers on top of each other to form a multi-layer proton
conducting membrane structure using a plurality of different dispersions of ionomer in liquid solvent, at least one of
the dispersions comprising a reinforcement polymer in addition to ionomer, at least one of the dispersions comprising
a recombination catalyst in addition to ionomer, and at least one of the dispersions comprising a radical reducing
additive in addition to ionomer, wherein at least one of the proton conducting polymer layers comprises the
reinforcement polymer in addition to ionomer, wherein at least one of the proton conducting polymer layers comprises
the recombination catalyst in addition to ionomer for catalysing a recombination reaction of molecular oxygen and
hydrogen, and wherein at least one of the proton conducting polymer layers comprises the radical reducing additive in
addition to ionomer.
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CATALYST COATED PROTON EXCHANGE MEMBRANES FOR HYDROGEN PRODUCING WATER ELECTROLYSERS

Nº publicación    06/04/2023WO2023052749A1
Solicitantes JOHNSON MATTHEY PLC [GB] 
Resumen A catalyst coated membrane for a water electrolyser, the catalyst coated membrane comprising: a cathode catalyst

layer for catalysing a hydrogen evolution reaction; a first polymer membrane which is conductive to protons; a
recombination catalyst layer for catalysing a recombination reaction of molecular oxygen and hydrogen; a second
polymer membrane which is conductive to protons; and an anode catalyst layer for catalysing an oxygen evolution
reaction, wherein the recombination catalyst layer is disposed between the first and second polymer membranes with
the cathode catalyst layer disposed on an opposite side of the first polymer membrane to the recombination catalyst
layer and the anode catalyst layer disposed on an opposite side of the second polymer membrane to the
recombination catalyst layer. Both polymer membranes are single coherent non-laminated polymer films comprising a
plurality of polymer layers.

LAYER SYSTEM, ELECTRODE PLATE COMPRISING SUCH A LAYER SYSTEM, PROCESS FOR PRODUCTION THEREOF,
AND FUEL CELL, ELECTROLYZER OR REDOX FLOW CELL

Nº publicación    11/05/2023WO2023078496A1
Solicitantes SCHAEFFLER TECHNOLOGIES AG [DE] 
Resumen The invention relates to a layer system (1) for coating of a

substrate (2a) to form an electrode plate (2), comprising at least
one coating (1a) of metal oxide, wherein the coating (1a)
includes a homogeneous polycrystalline doped indium tin oxide
layer, atop which is a polycrystalline doped indium tin oxide
layer composed of a network of nanofibers (6), wherein the
indium tin oxide is doped with at least one element from the
group comprising carbon, nitrogen, boron, fluorine, hydrogen,
phosphorus, sulfur, chlorine, bromine, aluminium, silicon, titanium, chromium, cobalt, nickel, copper, zirconium,
niobium, molybdenum, silver, antimony, hafnium, tantalum, tungsten. The invention further relates to an electrode
plate comprising such a layer system, to a process for production thereof, and to a fuel cell, an electrolyzer or a redox
flow cell comprising at least one such electrode plate.

SYSTEM AND METHOD FOR E-FUEL PRODUCTION

Nº publicación    06/04/2023WO2023052564A1
Solicitantes CATAGEN LTD [GB] 
Resumen A system for producing synthetic fuel comprises a reactor

having a first reaction zone for implementing a first reaction in
which carbon dioxide and hydrogen react to produce carbon
monoxide and water, and at least one other reaction zone for
implementing a second reaction in which carbon monoxide and
hydrogen react to produce a fuel precursor, and a third reaction
involving synthesizing fuel from said fuel precursor. The
reaction zones are inter-connected in series by a fluid circuit is
configured to circulate and recirculate fluid around the reactor
to facilitate recycling of reactants and heat energy. The system
facilitates low-energy, cost-efficient production of liquid e-fuels.
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METHOD FOR PRODUCING PHOSGENE

Nº publicación    13/04/2023WO2023057311A1
Solicitantes COVESTRO DEUTSCHLAND AG [DE] 
Resumen The invention relates to a method for producing phosgene from

chlorine and carbon monoxide (1), the method being
characterised in that carbon monoxide obtained by catalytic
decomposition of methanol (4) is provided and this provided
carbon monoxide (2) is reacted with chlorine to form phosgene
(3). Using this method, low-emission phosgene for the
production of isocyanates and polycarbonates can be provided,
despite possible fluctuations in the provision of renewable
energies. Methanol serves as the source for carbon monoxide,
the methanol used for this purpose preferably being provided
using regenerative energy from hydrogen and COx, where x =
1 or 2.

METHOD FOR CONTINUOUSLY GENERATING HYDROGEN BY ELECTROLYSIS OF WATER VIA A DECOUPLED
APPROACH

Nº publicación    30/03/2023WO2023046775A1
Solicitantes TOTALENERGIES ONETECH [FR] 
Resumen The present application relates to a method for continuously

generating hydrogen by electrolysis of water, which comprises:
- polarising an electrochemical cell, the voltage U being greater
than or equal to 1.5 V, said electrochemical cell comprising a
negative electrode compartment and a positive electrode
compartment; - producing hydrogen from the reduction of an
aqueous electrolyte in said negative electrode compartment; -
oxidising a reducing agent "Red" to an oxidant "Ox", in said
positive electrode compartment, said reducing agent being
present in an aqueous anolyte fed by fluid circulation into the
positive compartment; - fluidically circulating the anolyte
containing the oxidant "Ox" from said positive electrode
compartment to a device comprising a catalytic species
promoting OER; - reducing the oxidant "Ox" to its reduced form
"Red" and producing oxygen in the device comprising the OEC
catalytic species.

METHOD FOR SYNTHESIZING AMMONIA AND PLANT FOR PRODUCING AMMONIA

Nº publicación    30/03/2023WO2023046860A1
Solicitantes THYSSENKRUPP IND SOLUTIONS AG [DE] 

THYSSENKRUPP AG [DE] 
Resumen The invention relates to a method for producing ammonia, wherein a hydrocarbon mixture and steam are supplied to

a primary reformer (1), and the hydrocarbon mixture and the steam are at least partly converted into carbon monoxide
and hydrogen in the primary reformer (1). The gas mixture is conducted out of the primary reformer (1) and into a
secondary reformer (2), wherein the secondary reformer (2) is supplied with process air, at least comprising oxygen
and nitrogen, so that non-converted hydrocarbon is converted into carbon monoxide and hydrogen. In a method in
which the firing power of the primary reformer is increased, the oxygen content of the process air is reduced before
the process air is conducted into the secondary reformer (2).
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STEAM ELECTROLYSER SYSTEM FOR THE PRODUCTION OF HYDROGEN AND CORRESPONDING METHOD

Nº publicación    06/04/2023WO2023052135A1
Solicitantes SOLYDERA SA [CH] 
Resumen The present invention relates to a steam electrolysis system for

the production of hydrogen. The system comprises at least one
steam electrolyser cell, at least one feeding gas arrange- ment
comprising at least one electric steam generator, at least one
feeding gas supply route for supplying a flow of feeding gas
comprising at least steam from the at least one feeding gas
arrangement to the at least one steam electrolyser cell, at least
one gas moving device for removing hydrogen from the at least
one steam electrolyser cell, and at least one external power
supply source for operating the system. The at least one
external power supply is electrically coupled to the at least one
electric steam generator of the feeding gas arrangement and to
the least one steam electrolyser cell. The at least one steam
electrolyser cell and the at least one electric steam generator
are electrically connected in paral- lei.

WATER ELECTROLYZER AND CONTROL METHOD OF WATER ELECTROLYSIS CELL

Nº publicación    26/04/2023EP4170068A1
Solicitantes TOSHIBA KK [JP] 

TOSHIBA ENERGY SYSTEMS & SOLUTIONS CORP [JP] 
Resumen According to an embodiment, a water electrolysis cell (20)

generates hydrogen and oxygen by electrolyzing water supplied
to an anode electrode (102) using a solid polymer electrolyte
membrane (101) having the anode electrode (102) installed on
one side and a cathode electrode (104) installed on the other
side. The power source supplies a current and a voltage
provided by a direct-current power source (30a) to between
terminals of the water electrolysis cell (20). The controller (40)
performs a first mode of control that, after stopping hydrogen
generation, establishes a connection state that causes a
discharge current in the opposite direction from a current
direction inside the water electrolysis cell (20) during hydrogen
generation, and controls a potential of the anode electrode
(102) to a first potential while keeping a potential decrease
speed at the anode electrode (102) during generation of the
discharge current at a predetermined value.
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HYDROGEN NETWORK SYSTEM

Nº publicación    26/04/2023EP4170065A1
Solicitantes WESTNETZ GMBH [DE] 
Resumen Die Erfindung betrifft ein Wasserstoffnetzsystem (1) zum

Erzeugen von Wasserstoff aus elektrischer Energie von
zumindest einer erneuerbaren Energiequelle (3) und zur
energetischen Nutzung des Wasserstoffs, wobei das
Wasserstoffnetzsystem (1) aufweist:- einen Elektrolyseur (4),
welcher einen Energieanschluss (2) für die zumindest eine
erneuerbare Energiequelle (3) aufweist und welcher zur
Erzeugung von Wasserstoff aus der elektrischen Energie von
der zumindest einen erneuerbaren Energiequelle (3)
ausgebildet ist,- zumindest eine Hochdruckleitung (6), welche
an den Elektrolyseur (4) angeschlossen ist und zum Verteilen
des vom Elektrolyseur (4) erzeugten Wasserstoffs eingerichtet
ist, und- zumindest eine Nutzeinheit (9, 10, 11, 12, 13), die zur
energetischen Nutzung des erzeugten Wasserstoffs
ausgebildet ist, wobei die zumindest Nutzeinheit (9, 10, 11, 12, 13) mittels einer Niederdruckleitung (7) und einem
Gasdruckregler (8) an die Hochdruckleitung (6) angeschlossen ist.

METHOD FOR OPERATING AN ELECTROLYSIS SYSTEM, RECOMBINER, AND USE OF A RECOMBINER IN AN
ELECTROLYSIS SYSTEM

Nº publicación    30/03/2023WO2023046350A1
Solicitantes SIEMENS ENERGY GLOBAL GMBH & CO KG [DE] 
Resumen The invention relates to a method for operating an electrolysis

system (1) comprising an electrolyzer (3) for generating
hydrogen (H2) and oxygen (O2) as product gases, a product
gas flow (5) being formed in a phase mixture comprising water
(H2O) and a respective product gas with a content of a foreign
gas. A rotation is impressed upon at least one product gas flow
(5) such that a phase separation of water (H2O) and product
gas is produced in the phase mixture, wherein the product gas
is supplied to a catalytically active zone (7) such that foreign
gas is recombined with the product gas in order to form water
(H2O), and after flowing through the catalytically active zone
(7), the product gas released from the foreign gas is mixed with
the liquid phase again in order to form a phase mixture. The
invention also relates to a recombiner (15) for cleaning a
product gas flow (5) of the water electrolysis and to the use of
the recombiner (15) in an electrolysis system (1) comprising an
electrolyzer (3) for generating hydrogen (H2) and oxygen (O2)
as product gases.
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MEMBRANE ELECTRODE ASSEMBLY, HYDROGEN PRODUCING DEVICE, METHOD OF PRODUCING CATALYST INK, AND
METHOD OF PRODUCING MEMBRANE ELECTRODE ASSEMBLY

Nº publicación    10/05/2023EP4177380A2
Solicitantes SCREEN HOLDINGS CO LTD [JP] 
Resumen To provide a technique that achieves improvement of the

performance of outputting a substance generated in a catalyst
layer.A membrane electrode assembly includes an electrolyte
membrane, and an anode catalyst layer 21 formed on one
surface of the electrolyte membrane. The anode catalyst layer
21 includes a catalyst particle 51, an ionomer 52, and a
water-repellent particle 53. The water-repellent particle 53 is a
ceramic particle with a fluorine group or a metallic particle with
a fluorine group. Adding the water-repellent particle 53
achieves improvement of the performance of outputting a
substance generated in the anode catalyst layer 21.

HYDROGEN SYSTEM AND METHOD OF OPERATING HYDROGEN SYSTEM

Nº publicación    24/05/2023EP4183895A1
Solicitantes PANASONIC IP MAN CO LTD [JP] 
Resumen A hydrogen system includes: a compressor including at least

one cell that includes an electrolyte membrane, an anode
catalyst layer provided on one principal surface of the
electrolyte membrane, a cathode catalyst layer provided on
another principal surface of the electrolyte membrane, an
anode gas diffusion layer provided on the anode catalyst layer
and including a porous sheet containing a metal, and a cathode
gas diffusion layer provided on the cathode catalyst layer, and a
voltage applicator that apples a voltage between the anode
catalyst layer and the cathode catalyst layer, wherein the
compressor that generates compressed hydrogen by causing
the voltage applicator to apply the voltage to move hydrogen in
hydrogen-containing gas supplied to an anode to the cathode
via the electrolyte membrane; and a controller that causes the
voltage applicator to apply the voltage after shutdown or at startup.

Electrolysis system and method for energy recycling

Nº publicación    24/05/2023GB2612985A
Solicitantes PAUL FRANCIS GEARY [GB] 
Resumen The present disclosure relates to an electrolysis system (200) for generating hydrogen, the system comprising an

electrolyser (202) comprising an electrolyte water inlet, a first gas outlet (204) and a second gas outlet (206), an
electrical generator (212) configured to generate electricity (212), that can be used in the electrolyser. The electrical
generator (212) is connected to the first and/or second gas outlet (204, 206) of the electrolyser and configured to be
powered, at least in part, by gas flow provided via the first and/or second gas outlet. The system also comprises an
electrolyte pump (214) for supplying the electrolyser (202) with electrolyte water. The electrical generator (212) is a
motor-generator comprising a first mode for generating electricity and a second mode for using electricity to drive the
electrolyte pump (214). A method of recycling energy in an electrolysis system is detailed as well as an electrolysis
system where the electrolyte pump (214) for supplying the electrolyser (202) with electrolyte water and where the
electrolyser powers, at least in part, the electrolyte pump.

https://worldwide.espacenet.com/patent/search/family/publication/?q=EP4177380A2
https://worldwide.espacenet.com/patent/search/family/publication/?q=EP4183895A1
https://worldwide.espacenet.com/patent/search/family/publication/?q=GB2612985A


Departamento de Patentes e Información Tecnológica
Unidad de Información Tecnológica

HIDRÓGENO ELECTROLÍTICOAlertas Tecnológicas - 65 de 71 -

BIPOLAR ZERO GAP ELECTROLYTIC CELL FOR WATER ELECTROLYSIS

Nº publicación    19/04/2023EP4166693A1
Solicitantes ASAHI CHEMICAL IND [JP] 
Resumen The present disclosure aims at providing an electrolysis

apparatus that can efficiently produce hydrogen and can
accommodate fluctuating power supplies. A bipolar zero-gap
electrolyzer for water electrolysis includes multiple bipolar
elements, each of which includes an anode chamber, a cathode
chamber, a conductive partition wall provided between the
anode and cathode chambers, and outer frames framing the
conductive partition wall. The conductive partition wall has
protrusions on at least one surface. A conductive elastic body is
disposed between a surface of the conductive partition wall
opposite the one surface and one of the electrodes. One and
the other of the electrodes form conduction with the conductive
partition wall at least through the protrusions and at least
through the conductive elastic body, respectively. The
membrane is sandwiched between the cathode and the anode
of the adjacent bipolar elements by elastic stress of the
conductive elastic body.

HYDROGEN SYSTEM AND HYDROGEN SYSTEM OPERATION METHOD

Nº publicación    05/04/2023EP4159672A1
Solicitantes PANASONIC IP MAN CO LTD [JP] 
Resumen A hydrogen system includes: a compressor that includes an

anode, a cathode, and an electrolyte membrane interposed
therebetween and generates compressed hydrogen by applying
a voltage between the anode and the cathode to move protons
extracted from anode fluid supplied to the anode to the
cathode; a voltage applicator that applies the voltage between
the anode and the cathode; a first flow passage through which
a cathode off-gas containing the compressed hydrogen
discharged from the cathode is supplied to the anode of the
compressor; a first on-off valve disposed in the first flow
passage; and a controller that causes the voltage applicator to
apply the voltage with the first on-off valve opened during a
period of time from startup of the hydrogen system until supply
of the cathode off-gas to a hydrogen reservoir is started.
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Pressurised electrolyser

Nº publicación    26/04/2023GB2612067A
Solicitantes PAUL FRANCIS GEARY [GB] 
Resumen A membraneless electrolyser 100 for generating hydrogen is

described. The electrolyser 100 comprises: a housing 102
comprising an electrolyte chamber 104; two electrodes 108,
112, where at least one of the electrodes is permeable to gases
and at least one permeable electrode has a first surface facing
the electrolyte chamber and a second surface facing a first gas
collection chamber 106. There is also an electrolyte supply
circuit 130 for supplying electrolyte water to the electrolyte
chamber 104; and a control unit 160 and/or mechanical unit to
control a pressure drop across the permeable electrode,
located between the electrolyte chamber 104 and the first gas
collection chamber 106. The control unit 160 may be used to
ensure a specific electrolyte pressure within the electrolyte
chamber 104. The control unit 160 may also set a pressure
threshold (for example, 5 bar) to be higher than the pressure of
the produced gas pressure.

HYDROGEN PRODUCTION AND CONVEYANCE SYSTEM

Nº publicación    29/03/2023EP4153859A1
Solicitantes LONE GULL HOLDINGS LTD [US] 
Resumen A system and method by which energy from ocean waves is

converted into hydrogen, and that hydrogen is used to manifest
electrical and mechanical energies by an energy consuming
device. A portion of the generated electrical power is
communicated to water electrolyzers which produce oxygen
and hydrogen from water as gases. At least a portion of the
generated hydrogen gas is transferred to a transportation ship
via a hose-carrying, remotely operated (or otherwise unmanned) vehicle, and subsequently transferred to an
energy-consuming module or infrastructure, where a portion of the hydrogen is consumed in order to manifest a
generation of electrical energy, a mechanical motion, and/or a chemical reaction.
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PLANT CONTROL METHOD, PLANT CONTROL DEVICE, PROGRAM, AND PLANT

Nº publicación    29/03/2023EP4155433A1
Solicitantes JGC CORP [JP] 
Resumen In the present invention, a first supply standard quantity

indicating the hydrogen quantity to be supplied to a second
production device (40) is determined. It is determined whether
the remaining hydrogen quantity in a storage device (20) at the
start of a target term is within a standard range. (1) If the
remaining hydrogen quantity is within the standard range, (1-a)
in a case where the first supply standard quantity is within a
range of a consumption lower limit value to a consumption
upper limit value regarding hydrogen consumption in the
second production device (40), then control is performed such
that the first supply standard quantity is set as the hydrogen
supply quantity from the storage device (20) to the second
production device (40). (2) If the remaining hydrogen quantity is
not within the standard range, a second supply standard
quantity, which is a standard for the hydrogen supply quantity to
the second production device (40) such that the remaining
hydrogen quantity in the storage device (20) when the target
term ends is within the standard range, is determined, and (2-a)
in a case where the second supply standard quantity is within
the range of the consumption lower limit value to the
consumption upper limit value with respect to hydrogen
consumption in the second production device (40), then the
second supply standard quantity is set as the hydrogen supply
quantity from the storage device (20) to the second production device (40).

POROUS IONOMER FREE LAYERED METAL ALLOY ELECTROCATALYST ELECTRODE

Nº publicación    10/05/2023EP4177379A1
Solicitantes CONSEJO SUPERIOR INVESTIGACION [ES] 

UNIV CASTILLA LA MANCHA [ES] 
FUND DOMINGO MARTINEZ [ES] 

Resumen The invention relates to a new kind of electrocatalyst to be
incorporated as part of the electrodes, anode and cathode, in
water electrolysers aimed for hydrogen production through the
electrochemical splitting of water into oxygen and hydrogen.
The electrocatalyst is characterized by a layered and porous
structure that provides a high performance towards the oxygen
evolution reaction in the absence of added ionomer. The object
of the invention is framed in the field of energy.
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A HYDROGEN PRODUCTION PLANT COMPRISING TWO TYPES OF ELECTROLYSIS SYSTEMS

Nº publicación    24/05/2023EP4183897A1
Solicitantes ABB SCHWEIZ AG [CH] 
Resumen The invention relates to the field of hydrogen production plant, particularly to a method for producing hydrogen in the

hydrogen production plant by using two types of electrolysis systems. The first electrolysis system (ES1) comprises
an active DC module (Ma) and at least one first-type electrolyzer (E1), which is configured for producing a first
hydrogen output (HO1) by using a first power from the active DC module (Ma), and the second electrolysis system
(ES2), comprising a passive DC module (Mp) and at least one second-type electrolyzer (E2), which is configured for
producing a second hydrogen output (HO2) by using a second power from the passive DC module (Mp). The method
comprises the steps of:in a ramp-up phase, increasing the first hydrogen output (HO1) of the first electrolysis system
(ES1); andwhen the first hydrogen output (HO1) of the first electrolysis system (ES1) crosses a first predefined
hydrogen output threshold (HOthres1),switching on the second electrolysis system (ES2), anddecreasing the first
hydrogen output (HO1) of the first electrolysis system (ES1) to the first predefined hydrogen output threshold
(HOthres1) minus the second hydrogen output (HO2),so that an overall hydrogen output (HOtotal) of the hydrogen
production plant (HPP) is a sum of the first hydrogen output (HO1) and the second hydrogen output (HO2).

System and method for E-fuel production

Nº publicación    05/04/2023GB2611320A
Solicitantes CATAGEN LTD [GB] 
Resumen A system or method for producing synthetic fuel comprises a

reactor having a first reaction zone for implementing a first
reaction in which carbon dioxide and hydrogen react to produce
carbon monoxide and water, and at least one other reaction
zone for implementing a second reaction in which carbon
monoxide and hydrogen react to produce a fuel precursor, and
a third reaction involving synthesizing fuel from said fuel
precursor. The reaction zones are inter-connected in series by
a fluid circuit which is configured to circulate and recirculate
fluid around the reactor to facilitate recycling of reactants and
heat energy. The system facilitates low-energy, cost-efficient
production of liquid e-fuels (electrofuels).

A METHOD OF CONFIGURING A PLANT FOR THE SYNTHESIS OF GREEN AMMONIA

Nº publicación    03/05/2023EP4174215A1
Solicitantes THYSSENKRUPP AG [DE] 

THYSSENKRUPP IND SOLUTIONS AG [DE] 
Resumen The invention relates to a method for configuring a plant for the production of green ammonia using renewable

energies for the production of hydrogen.
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ALKALINE ELECTROLYSIS ARRANGEMENT WITH DEAERATOR AND METHOD THEREFOR

Nº publicación    03/05/2023EP4174214A1
Solicitantes AIR LIQUIDE [FR] 
Resumen The invention relates to an electrolysis arrangement for alkaline

electrolysis and a method for producing hydrogen and oxygen
by electrolysis of an alkaline electrolysis medium. According to
the invention, an anolyte deaerating means is arranged
downstream of an anolyte gas-liquid separator and is arranged
upstream of the electrolysis cell stack of the electrolysis
arrangement, and/or a catholyte deaerating means is arranged
downstream of a catholyte gas-liquid separator and arranged
upstream of the electrolysis cell stack of the electrolysis
arrangement. By this arrangement, the fact is exploited that
many undesirable gas components have a much lower
solubility in the alkaline electrolysis medium than in pure
deionised water, which is supplied as fresh water to the electrolysis arrangement for compensation of the water
consumed by the electrochemical reaction.

METHOD AND DEVICE FOR GENERATING HYDROGEN

Nº publicación    20/04/2023WO2023061564A1
Solicitantes ISCM FOUND [BE] 
Resumen The present invention relates to a method for generating hydrogen based on water, comprising the steps of: placing

at least two electrodes (3) in water (19); connecting the at least two electrodes (3) to an alternative current (AC)
power source (5), which is configured to supply AC power; and supplying the AC power to the connected electrodes
(3).

METHOD AND APPARATUS FOR PRODUCING GREEN OLEFINS AND GREEN GASOLINE FROM RENEWABLE SOURCES

Nº publicación    05/04/2023EP4159709A1
Solicitantes AIR LIQUIDE [FR] 
Resumen A method for producing green olefins and green gasoline from

renewable sources, the method comprising: providing CO2 and
hydrogen as feed to produce methanol in a methanol reactor
(102), reacting the methanol in an isothermal
Methanol-to-Olefin (MTO) reactor (104) to produce an MTO
reaction effluent, reacting the MTO reaction effluent in a
plurality of separation columns to separate hydrocarbons,
wherein the plurality of separation columns comprises a
Deethanizer column (106), a Depropanizer column (108), and a
Debutanizer column (110), hydrogenating a fraction of
separated hydrocarbons in the Debutanizer column (110) with
the hydrogen in a hydrogenation reactor (112), wherein the
fraction of separated hydrocarbons from the Debutanizer
column (110) comprises C5+ hydrocarbons; producing the
green gasoline and Liquefied Petroleum Gas (LPG) by
stabilizing the hydrogenated hydrocarbons in a gasoline
stabilizer column (114); and producing the olefins by separating
ethylene from C2 hydrocarbons using a C2 splitter column
(116) and by separating propylene from C3 hydrocarbons using a C3 splitter column (117).
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STEAM ELECTROLYSER SYSTEM FOR THE PRODUCTION OF HYDROGEN AND CORRESPONDING METHOD

Nº publicación    05/04/2023EP4159894A1
Solicitantes SOLYDERA SA [CH] 
Resumen The present invention relates to a steam electrolysis system for

the production of hydrogen. The system comprises at least one
steam electrolyser cell, at least one feeding gas arrangement
comprising at least one electric steam generator, at least one
feeding gas supply route for supplying a flow of feeding gas
comprising at least steam from the at least one feeding gas
arrangement to the at least one steam electrolyser cell, at least
one gas moving device for removing hydrogen from the at least
one steam electrolyser cell, and at least one external power
supply source for operating the system. The at least one
external power supply is electrically coupled to the at least one
electric steam generator of the feeding gas arrangement and to
the least one steam electrolyser cell. The at least one steam
electrolyser cell and the at least one electric steam generator
are electrically connected in parallel.

HYDROGEN SYSTEM

Nº publicación    05/04/2023EP4159893A1
Solicitantes PANASONIC IP MAN CO LTD [JP] 
Resumen A hydrogen system includes a compressor that causes

hydrogen in hydrogen-containing gas supplied to an anode to
move to a cathode and produces compressed hydrogen by
applying a voltage across the anode and the cathode disposed
with an electrolyte membrane interposed therebetween; an
anode gas supply channel through which the
hydrogen-containing gas to be supplied to the anode flows; a
recycle channel through which anode off-gas that is discharged
from the anode and then merges with the anode gas supply
channel flows; a drainage channel that is provided at a position
of the recycle channel or at a position of the anode gas supply
channel on the downstream side relative to a position at which
the recycle channel merges and is for draining liquid water out
of the recycle channel or out of the anode gas supply channel;
a pump that is provided in the recycle channel or in the anode
gas supply channel on a downstream side relative to the
position at which the recycle channel merges; and a controller
that causes the pump to operate in a state where the applied
voltage has been decreased when operation of the compressor
is stopped.
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METHOD FOR PRODUCING COMPRESSED HYDROGEN USING ELECTROCHEMICAL SYSTEMS

Nº publicación    05/04/2023EP4158082A1
Solicitantes SAUDI ARABIAN OIL CO [SA] 

KOREA ADVANCED INST SCI & TECH [KR] 
Resumen According to embodiments of the present disclosure, a method

of producing hydrogen in a fuel cell includes passing ammonia
under pressure to an anode of the fuel cell, where the ammonia
is decomposed into nitrogen gas and protons. The fuel cell
comprises a cathode, the anode, and a proton-conducting
electrolyte between the anode and the cathode. The anode
includes an ammonia decomposition catalyst. The method
further includes passing the purging the nitrogen from the
anode, passing the protons through the proton-conducting
electrolyte to the cathode, and passing the electrons from the
anode to the cathode, wherein the protons and the electrons
react to produce substantially pure hydrogen gas under
pressure.
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