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PROCESS AND APPARATUS FOR COMPRESSING HYDROGEN GAS IN A HYBRID COMPRESSION SYSTEM
Nº publicación AU2022203966A1 05/01/2023
Solicitantes

AIR PRODUCTS AND CHEMICALS INC [US]

Resumen

A stable discharge pressure of compressed hydrogen gas
generated from the electrolysis of water is achieved and
maintained at the outlet of a "hybrid" multistage compression
system comprising at least a first section comprising at least
one centrifugal 5 compressor powered at least in part by
electricity generated from at least one renewable energy source
and a further section downstream of the first section, wherein
the further section comprises at least one reciprocating
compressor. aC r'Lc N
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Circular carbon process
Nº publicación AU2021281029A1 05/01/2023
Solicitantes

BASF SE

Resumen

The present invention relates to a circular carbon process
comprising a first step wherein hydrogen and carbon monoxide
are reacted to produce methane and water, a second step
wherein methane is decomposed into carbon and hydrogen, a
third step wherein carbon is used as reducing agent and/or
carbon is used in a carbon-containing material as reducing
agent in a chemical process to produce carbon monoxide and a
reduced substance, whereas the methane produced in the first
step is used in the second step, whereas the carbon produced
in the second step is used in the third step and carbon
monoxide produced in the third step is used in the first step.

PRODUCTION OF HYDROGEN OR CARBON MONOXIDE FROM WASTE GASES
Nº publicación WO2022271588A1 29/12/2022
Solicitantes

UTILITY GLOBAL INC [US]

Resumen

Herein discussed is a method of producing hydrogen or carbon
monoxide comprising introducing a waste gas having a total
combustible species (TCS) content of no greater than 60 vol%
into an electrochemical (EC) reactor, wherein the EC reactor
comprises a mixed-conducting membrane, wherein the
membrane comprises an electronically conducting phase and
an ionically conducting phase. Also disclosed herein is an
integrated hydrogen production system comprising a waste gas
source and an electrochemical (EC) reactor comprising a
mixed-conducting membrane, wherein the membrane
comprises an electronically conducting phase and an ionically
conducting phase, wherein the waste gas source is configured
to send its exhaust to the EC reactor, wherein the exhaust has a total combustible species (TCS) content of no
greater than 60 vol%.
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OXYGEN-HYDROGEN INTEGRATED MACHINE
Nº publicación WO2022268020A1 29/12/2022
Solicitantes

SHENZHEN SANAI HEALTH TECH CO LTD [CN]

Resumen

Disclosed in the present invention is an oxygen-hydrogen
integrated machine, comprising a machine housing (1), wherein
a molecular sieve oxygen generation module and an electrolytic
hydrogen generation module are provided in the machine
housing (1), an oxygen-hydrogen interface (5) is provided on
one side of the machine housing (1), the molecular sieve
oxygen generation module and the electrolytic hydrogen
generation module respectively output oxygen and hydrogen at
the same gas pressure by means of an oxygen pressure
regulating valve (28) and a hydrogen pressure regulating valve
(17), an oxygen flow limiting hole (30) and a hydrogen flow
limiting hole (18) are respectively provided at an output end of
the oxygen pressure regulating valve (28) and an output end of
the hydrogen pressure regulating valve (17), and the oxygen
and the hydrogen are in communication with the
oxygen-hydrogen interface (5) after passing through the oxygen
flow limiting hole (30) and the hydrogen flow limiting hole (18);
and the ratio of the cross-sectional areas of the oxygen flow
limiting hole (30) and the hydrogen flow limiting hole (18) is
greater than 24:1. By means of the flow limiting holes, a defined
volume, and a defined output volume, the volume ratio of the
oxygen to the hydrogen in each link of the device is greater
than 24:1, so that a state of uncontrollable risk is avoided when
the oxygen and the hydrogen are mixed.

METHOD FOR PREPARING NI-MO-P NANO-ALLOY THIN FILM ELECTRODE USING IONIC LIQUID ELECTRODEPOSITION
Nº publicación WO2022266978A1 29/12/2022
Solicitantes

SOOCHOW UNIV [CN]

Resumen

The present invention relates to a method for preparing an Ni-Mo-P nano-alloy thin film electrode using ionic liquid
electrodeposition. The method successfully solves problems with nickel-based alloy thin film electrodes prepared by
the conventional aqueous solution electrodeposition such as low current efficiency, high waste liquid yield, coarse thin
film organization, and high hydrogen-induced defects. The method for preparing Ni-Mo-P nano-alloy thin film
electrode using ionic liquid electrodeposition comprises the following steps: adding each of a phosphate, citric acid, a
molybdenum salt and a nickel salt to an ionic solvent of mixed choline chloride and ethylene glycol to obtain an ionic
plating solution; and, using a brass sheet as a substrate, preparing a Ni-Mo-P nano-alloy thin film electrode by means
of electrodeposition, using a constant current method; the phosphate is NaH2Po2, the molybdenum salt is
(NH4)6Mo7O24, the nickel salt is NiCl2, the plating solution temperature is 60-80°C, the current density is
5-50mA/cm2, and the time of electrodeposition is 3-7min. The Ni-Mo-P alloy thin film electrode prepared in the
present invention has good hydrogen evolution catalysis performance (η200=169mV, b=51.2mV/dec).

VEHICLE OXYGEN GENERATING SYSTEM
Nº publicación US2022410667A1 29/12/2022
Solicitantes

NISSAN NORTH AMERICA INC [US]

Resumen

A vehicle oxygen generating system includes a heat source, a power source, a vehicle air handling assembly of a
vehicle air conditioning system, an H2O source and an electrochemical oxygen producing device. The oxygen
producing device is connected to the H2O source receiving H2O therefrom. The oxygen producing device uses heat
from the heat source and electricity from the power source to produce H2 and O2 from H2O. The O2 produced by the
oxygen producing device is directed to the vehicle air handling assembly and moved into a passenger compartment
of a vehicle.
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SYSTEM AND METHOD FOR PRODUCTION OF HYDROGEN GAS AS A FUEL SOURCE USING AN ELECTROLYSIS
APPARATUS
Nº publicación US2022411946A1 29/12/2022
Solicitantes

CANUTO TERESITA AMPONIN [US]

Resumen

An apparatus composed of three basins of different sizes with
partitions that can be raised or lowered between the basins is
described. The apparatus is used for electrolysis. When a
partition is lifted, it allows some extra saltwater to pass into a
next basin for use in electrolysis. Carbon electrodes (e.g.,
mantle peridotite based-activated carbon electrodes or graphite
electrodes) that are submerged in the solution (saltwater) and
covered in glass tubes are attached to the positive and negative
wires of a battery. The battery provides the direct electric
current (DC) to power the electrolysis. The carbon electrodes
serve as a catalyst to assist in the water splitting and
generation of hydrogen gas, that can then be transferred via a
hose to a cathode storage tube and then later to a hydrogen
gas storage container to be used to power one or more devices
or apparatus (e.g., stoves) as a fuel source.

PROCESS TO CONVERT REDUCED SULFUR SPECIES AND WATER INTO HYDROGEN AND SULFURIC ACID
Nº publicación US2022411940A1 29/12/2022
Solicitantes

CALIFORNIA INSTITUTE OF TECH [US]

Resumen

In an aspect, provided herein are methods for producing
sulfuric acid and hydrogen gas, the methods comprising steps
of: providing sulfur dioxide formed by thermal conversion of a
sulfur-containing species; electrochemically oxidizing said sulfur
dioxide to sulfuric acid in the presence of water; and
electrochemically forming hydrogen gas via a reduction
reaction. In some embodiments, the methods comprise a step
of thermally converting said sulfur-containing species to said
sulfur dioxide. Systems configured to perform these methods
are also disclosed herein. Also provided herein are methods
and systems for producing sulfuric acid and hydrogen gas by
electrochemically forming the sulfuric acid and the hydrogen
gas in a mixture comprising a sulfur material, a supporting acid,
and water. Also provided herein are methods and systems for
producing a cement material.
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HYDROGEN PRODUCTION CATHODE AND ANODE
Nº publicación US2022411939A1 29/12/2022
Solicitantes

CIVILIZED POWER LLC [US]

Resumen

An apparatus and a hydrogen car including the apparatus to generate hydrogen. The apparatus includes a housing,
an anode plate, a cathode plate, and a power source. The housing is configured to contain a fluid. The anode plate is
installed in the housing and configured to extend into the fluid. The cathode plate is installed in the housing and
configured to extend into the fluid, the cathode plate including a plurality of holes. The power source is mounted on
the housing and electrically coupled to the anode plate and the cathode plate.

METHOD AND DEVICE FOR THE ELECTROLYSIS OF WATER
Nº publicación US2022411938A1 29/12/2022
Solicitantes

NE M E SYS SRL [IT]

Resumen

An alkaline electrolyser device for hydrogen production includes
a first and a second electric charge battery substantially
identical. Each electric charge battery has a first electrode of
copper, silver or their alloys, coated with zinc, a second
electrode with a ferrous catalyst, and an alkaline aqueous
solution in which the first and second electrodes are immersed.
An output opening placed in correspondence of the second
electrode is suitable to allow the escape from the battery of
gases which develop in correspondence of the second
electrode. The batteries are short-circuited with an electric
power supply member placed between the first or the second
electrodes, with a predefined polarity such that the voltage
across the electrodes is higher than 1.3 V. In this configuration,
the first battery undergoes a discharging process producing
hydrogen gas, whilst, contextually, the second battery
undergoes a charging process generating oxygen gas. When the discharge cycle of the first battery is completed, the
polarity of the electric power supply is inverted, so that the second battery begins to discharge producing hydrogen
gas and, at the same time, the first battery recharges producing oxygen gas. The polarity inversion is repeated
cyclically so that oxygen and hydrogen are produced alternately in the two batteries.

POWER-TO-X SYSTEM WITH AN OPTIMIZED HYDROGEN DRYING AND PURIFYING PROCESS
Nº publicación US2022416280A1 29/12/2022
Solicitantes

SIEMENS ENERGY GLOBAL GMBH & CO KG [DE]

Resumen

A power-to-X system having an electrolyzer and an energy
converter which are connected together via a hydrogen line.
The system additionally has a chemical reactor for catalytically
removing oxygen, a first heat exchanger, a water separator, a
store, and a humidifier which are connected into the hydrogen
line in the stated order one behind the other between the
electrolyzer and the energy converter. A second heat
exchanger is arranged in the hydrogen line such that a first side
of the second heat exchanger is arranged in front of the first
heat exchanger and a second side of the second heat exchanger is arranged downstream of the water separator in
the hydrogen line.
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HYDROGEN SHARING NETWORK
Nº publicación US2022414797A1 29/12/2022
Solicitantes

TOYOTA MOTOR ENGINEERING & MFG NORTH AMERICA INC [US]

Resumen

Methods, systems, and apparatus for an energy or fuel sharing network system. The energy or fuel sharing network
system includes an in-house fuel cell apparatus that is coupled or included within a home. The in-house fuel cell
apparatus includes a generation and distribution unit. The generation and distribution unit is configured to generate
energy or fuel and provide the energy or fuel to a vehicle. The energy or fuel sharing network system includes an
energy or fuel sharing platform. The energy or fuel sharing platform includes a processor. The processor is configured
to determine a location of the in-house fuel cell apparatus, and provide the location of the in-house fuel cell apparatus
to the vehicle or a user device.

Water Cooling Typed Hydrogen Generator for Reducing Electrode Deterioration
Nº publicación KR20220170442A 30/12/2022
Solicitantes

주구츠

Resumen

수냉식 전극열화 저감 수소생성 장치는 전해조, 급수 탱크, 급수 배관, 수소 배관, 산소 배관(확장 배관 포함), 보조
탱크를 구비한다. 산소 배관은 일측이 산소 방출구에 연결되어 생성 산소를 이동시키되, 상단이 급수 탱크의 최대 저장
높이보다 높고 하단은 급수 탱크의 최소 저장 높이보다 낮게 위치하며 다른 부분보다 큰 폭을 갖는 확장 배관을
구비한다. 보조 탱크는 일측이 확장 배관을 지나서 산소 배관의 타측에 연결되고, 타측은 외부로 연결되며, 내부 하면이
급수 탱크의 최대 저장 높이보다 높게 위치한다.

HYDROGEN AND OXYGEN GENERATING SUPPLYING APPARATUS
Nº publicación KR20220168307A 23/12/2022
Solicitantes

주식회사헤즈

Resumen

본 발명은 수소 및 산소 공급 장치에 관한 것으로, 보다 상세하게는 물을 전기 분해하여 수소 및 산소를 발생시켜
공급하는 수소 및 산소 공급 장치에 있어서 주요 부품인 수소 및 산소 생성 모듈을 교체가능하도록 구비하는 수소 및
산소 공급 장치에 관한 것이다.

HYDROGEN AND AMMONIA PRODUCTION SYSTEM
Nº publicación WO2022264732A1 22/12/2022
Solicitantes

MITSUBISHI HEAVY IND ENVIRONMENTAL & CHEMICAL ENG CO LTD [JP]

Resumen

A hydrogen and ammonia production system (1) is provided
with: a first ammonia recovery device (21) for subjecting
discharged-gas-treated wastewater (F1) to a stripping treatment
to produce a first ammonia liquid concentrate (F4) in a plant
(10) provided with a boiler (16) for discharging boiler blow water
(F3) and a discharged gas treatment device (14) for discharging
the discharged-gas-treated wastewater (F1); a second
ammonia recovery device (22) for subjecting the boiler blow
water (F3) and the first ammonia liquid concentrate (F4) to a
stripping treatment to produce a second ammonia liquid
concentrate (F8); an ion removal device (27) for separating
wastewater (F9) discharged from the second ammonia
recovery device (22) into an ion liquid concentrate (F10) that
serves as an alkali source in the wastewater treatment in the
plant (10) and permeated water (F11); and a water electrolysis
device (28) for electrolyzing the permeated water (F11) to
produce hydrogen (F12).
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HYDROGEN BIOMETHANE PROCESS AND APPARATUS
Nº publicación WO2022261790A1 22/12/2022
Solicitantes

ANAERGIA INC [CA]

Resumen

The specification describes systems and processes for producing methane gas from organic waste and ways to
reduce GHG emissions from waste-to-energy facilities by biologically upgrading biogas. The system uses an
anaerobic digester for receiving organic waste and producing a digester biogas, a biological upgrading reactor for
receiving biogas from an anaerobic digester and increasing the methane content of the biogas; and a membrane
system immersed in the upgrading reactor for diffusing an external source of hydrogen to the upgrading reactor to
favor the conversion of carbon dioxide into methane by micro-organisms in the upgrading reactor. The specification
also describes synergies between a hydrogen biomethanation (HBM) process and a supercritical CO2 power
generation process (sCO2).

ELECTROCHEMICAL CELL AND ELECTROCHEMICAL CELL STACK
Nº publicación AU2022203575A1 22/12/2022
Solicitantes

TOSHIBA ENERGY SYSTEMS & SOLUTIONS CORP [JP]

Resumen

A hydrogen electrode includes: a first layer; and a second layer
located on the side of the electrolyte membrane relative to the
first layer. The first layer is formed of a sintered body of a first 5
metal and a first oxide. The second layer is formed of a sintered
body of a second metal and a second oxide different from the
first oxide. The first metal and the second metal each are a
single metal of at least one element selected from the group
consisting of Fe, Co, Ni, and Cu or an alloy of the element. The
first oxide is zirconia stabilized with an oxide of at least one
element selected from the group consisting of Y, Sc, Ca, and
Mg. The second oxide is ceria doped with an oxide of at least
one 0 element selected from the group consisting of Sm, Gd,
and Y. 18752833_1 (GHMatters) P119115.AU
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HYDROGEN PRODUCTION APPARATUS AND HYDROGEN PRODUCTION METHOD
Nº publicación AU2022203352A1 22/12/2022
Solicitantes

TOSHIBA ENERGY SYSTEMS & SOLUTIONS CORP [JP]

Resumen

To enable stable and efficient production of hydrogen. A
hydrogen production apparatus according to an embodiment
includes an electrolytic unit and an electrolysis power 5
controller. The electrolytic unit produces hydrogen by
electrolyzing steam using electric power supplied from an
electric power source. The electrolysis power controller controls
the supply of electric power from the electric power source to
the electrolytic unit. Here, the electrolysis power controller
determines whether an unsupplied time during which electric
power from the electric power source to the electrolytic unit is
not supplied exceeds a 0 predetermined set time, and starts the
supply of electric power from the electric power source to the
electrolytic unit when the unsupplied time exceeds the set time.
18728710_1 (GHMatters) P119020.AU (NN Lq + 0 _ dN

APPLICATION OF HIGH CONDUCTIVITY ELECTRODES IN THE ELECTROLYSIS OF WATER
Nº publicación US2022403533A1 22/12/2022
Solicitantes

GOMEZ RODOLFO ANTONIO M [AU]

Resumen

The present invention relates to the application of high electrical
conductivity electrodes in whatever type of the electrolysis of
water to produce hydrogen to substantially reduce power
consumption. The high electrical conductivity electrodes are
selected from copper electrodes or graphene electrodes and
are coated with a catalyst. Type of electrolysis may be
conventional diaphragm or membrane type, diaphragm-less or
Unipolar electrolysis of water to produce hydrogen.

Alertas Tecnológicas

- 9 de 51 -

HIDRÓGENO ELECTROLÍTICO

Departamento de Patentes e Información Tecnológica
Unidad de Información Tecnológica
FUEL PRODUCTION SYSTEM
Nº publicación US2022403536A1 22/12/2022
Solicitantes

HONDA MOTOR CO LTD [JP]

Resumen

Fuel production system includes: synthesis gas generation unit
configured to generate synthesis gas containing hydrogen and
carbon monoxide from carbon-containing raw material; fuel
production unit configured to produce fuel from synthesis gas
generated; water electrolyzer configured to electrolyze water to
generate water-electrolyzed hydrogen; hydrogen supply unit
configured to supply water-electrolyzed hydrogen generated to
synthesis gas generation unit; and controller. The controller is
configured to perform: calculating input energy based on first
energy possessed by raw material, second energy consumed
by water electrolyzer, third energy consumed by synthesis gas
generation unit, and fourth energy consumed by fuel production
unit; calculating recovered energy based on fifth energy possessed by fuel produced; and determining supply amount
of water-electrolyzed hydrogen to be supplied based on input energy and recovered energy calculated.

Production of Hydrogen or Carbon Monoxide from Waste Gases
Nº publicación US2022403532A1 22/12/2022
Solicitantes

UTILITY GLOBAL INC [US]

Resumen

Herein discussed is a method of producing hydrogen or carbon monoxide comprising introducing a waste gas having
a total combustible species (TCS) content of no greater than 60 vol % into an electrochemical (EC) reactor, wherein
the EC reactor comprises a mixed-conducting membrane, wherein the membrane comprises an electronically
conducting phase and an ionically conducting phase. Also disclosed herein is an integrated hydrogen production
system comprising a waste gas source and an electrochemical (EC) reactor comprising a mixed-conducting
membrane, wherein the membrane comprises an electronically conducting phase and an ionically conducting phase,
wherein the waste gas source is configured to send its exhaust to the EC reactor, wherein the exhaust has a total
combustible species (TCS) content of no greater than 60 vol %.

FUEL PRODUCTION SYSTEM
Nº publicación US2022401909A1 22/12/2022
Solicitantes

HONDA MOTOR CO LTD [JP]

Resumen

Fuel production system includes: synthesis gas generation unit
configured to generate synthesis gas containing hydrogen and
carbon monoxide from carbon-containing raw material; fuel
production unit configured to produce fuel from synthesis gas
generated; water electrolyzer configured to electrolyze water to
generate water-electrolyzed hydrogen; hydrogen supply unit
configured to supply water-electrolyzed hydrogen generated to
synthesis gas generation unit; and controller. The controller is
configured to perform: calculating input energy based on first
energy possessed by raw material, second energy consumed
by water electrolyzer, third energy consumed by synthesis gas
generation unit, and fourth energy consumed by fuel production
unit; calculating recovered energy based on fifth energy possessed by fuel produced; and controlling water
electrolyzer based on input energy and recovered energy calculated.
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PROCESS AND APPARATUS FOR COMPRESSING HYDROGEN GAS IN A HYBRID COMPRESSION SYSTEM
Nº publicación CA3162575A1 14/12/2022
Solicitantes

AIR PROD & CHEM [US]

Resumen

A stable discharge pressure of compressed hydrogen gas
generated from the electrolysis of water is achieved and
maintained at the outlet (8) of a "hybrid" multistage
compression system comprising at least a first section
comprising at least one centrifugal compressor (12, 14)
powered at least in part by electricity generated from at least
one renewable energy source and a further section
downstream of the first section, wherein the further section
comprises at least one reciprocating compressor (19, 22).

ELECTROCHEMICAL CELL AND ELECTROCHEMICAL CELL STACK
Nº publicación CA3161426A1 08/12/2022
Solicitantes

TOSHIBA ENERGY SYSTEMS & SOLUTIONS CORP [JP]

Resumen

A hydrogen electrode includes: a first layer; and a second layer
located on the side of the electrolyte membrane relative to the
first layer. The first layer is formed of a sintered body of a first
metal and a first oxide. The second layer is formed of a sintered
body of a second metal and a second oxide different from the
first oxide. The first metal and the second metal each are a
single metal of at least one element selected from the group
consisting of Fe, Co, Ni, and Cu or an alloy of the element. The
first oxide is zirconia stabilized with an oxide of at least one
element selected from the group consisting of Y, Sc, Ca, and
Mg. The second oxide is ceria doped with an oxide of at least
one element selected from the group consisting of Sm, Gd, and
Y.
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DISTRIBUTED HYDROGEN ENERGY SYSTEM AND METHOD
Nº publicación WO2022261529A1 15/12/2022
Solicitantes

BWR INNOVATIONS LLC [US]

Resumen

A distributed hydrogen energy system adds onto existing
infrastructure of a localized renewable energy microgrid and
utilizes excess generated energy to power an electrolyzer to
produce hydrogen gas on site that is compressed and stored in
a stationary pressure vessel. The stored hydrogen gas can be
used directly within the local renewable energy microgrid
wherein the stored hydrogen gas is converted to energy
through use of one or more fuel cells or can be used in the
context of a distributed energy system wherein the stored
hydrogen gas is shared as part of a larger distribution network
via pipeline or via one or more portable pressure vessels.

MODULAR, TRANSPORTABLE CLEAN HYDROGEN-AMMONIA MAKER
Nº publicación WO2022256907A1 15/12/2022
Solicitantes

FUELPOSITIVE CORP [CA]

Resumen

A containerized system for producing anhydrous ammonia from
air, water and a power source, includes a containerized
hydrogen production unit that produces hydrogen gas from a
water source by low temperature electrolyser, high temperature
electrolyser, battolyser or by other methods; a containerized
nitrogen production unit comprising an onboard air compression
and storage unit that produces and stores pressurized air, a
pressure swing adsorption process or other methods that use
regenerative molecule that does not need any maintenance,
which intakes compressed air and produces nitrogen gas
through a series of adsorption and desorption processes, or
other such methods of producing nitrogen from air; a
containerized ammonia production unit comprising a gas booster that increases the pressure of a mixture of the
hydrogen gas and the nitrogen gas using the pressurized air; a multi-reactor assembly joint in series or in parallel;
and a recycle loop that separates the ammonia from unreacted gases.

Electrode for electrochemical evolution of hydrogen
Nº publicación AU2021295558A1 15/12/2022
Solicitantes

INDUSTRIE DE NORA SPA [IT]

Resumen

The present invention relates to an electrode and in particular to an electrode suitable for use as a cathode for the
development of hydrogen in industrial electrolytic processes, equipped with a catalytic coating comprising an external
layer containing ruthenium and selenium; and to a method for the production of the same.

Alertas Tecnológicas

- 12 de 51 -

HIDRÓGENO ELECTROLÍTICO

Departamento de Patentes e Información Tecnológica
Unidad de Información Tecnológica
PROCESS AND APPARATUS FOR COMPRESSING HYDROGEN GAS IN A HYBRID COMPRESSION SYSTEM
Nº publicación US2022397118A1 15/12/2022
Solicitantes

AIR PROD & CHEM [US]

Resumen

A stable discharge pressure of compressed hydrogen gas
generated from the electrolysis of water is achieved and
maintained at the outlet of a “hybrid” multistage compression
system comprising at least a first section comprising at least
one centrifugal compressor powered at least in part by
electricity generated from at least one renewable energy source
and a further section downstream of the first section, wherein
the further section comprises at least one reciprocating
compressor.

Process For Producing Synthetic Hydrocarbons From Biomass
Nº publicación US2022396743A1 15/12/2022
Solicitantes

EXPANDER ENERGY INC [CA]

Resumen

A process for preparing synthetic hydrocarbons from a biomass
feedstock is provided. The process involves electrolyzing water
in an electrolyzer to produce oxygen and hydrogen, using the
generated oxygen to gasify a biomass feedstock under partial
oxidation reaction conditions to generate a hydrogen lean
syngas, adding at least a portion of the generated hydrogen to
the hydrogen lean syngas to formulate hydrogen rich syngas,
which is reacted a Fischer Tropsch (FT) reactor to produce the
synthetic hydrocarbons and water. At least a portion of the
water produced in the FT reaction is recycled for use in the
electrolysis step, and optionally using heat generated from the
FT reaction to dry the biomass feedstock.
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Hydrogen production and conveyance system
Nº publicación AU2021277197A1 08/12/2022
Solicitantes

LONE GULL HOLDINGS LTD

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 infrastmctur, 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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Solid oxide cell system operating method
Nº publicación AU2021260101A1 08/12/2022
Solicitantes

SUNFIRE GMBH [DE]

Resumen

The invention relates to a solid oxide cell system operating
method in which hydrogen H

METHOD AND SYSTEM FOR OPERATING AN ELECTRICAL GRID
Nº publicación DK202170277A1 05/12/2022
Solicitantes

VESTESEN HYBRID ENERGY APS [DK]

Resumen

A method for operating an isolated AC grid with a fluctuating
source of electric power (12,14) generated from renewable
energy a selectively driven alternator (34). Consumers create a
fluctuating AC power demand. The selectively driven alternator
(34) is couplable to a hydrogen internal combustion engine
(132) coupled to a hydrogen supply system (70) via a hydrogen
storage unit (64). A hydrogen generating unit (64) is powered
by the grid and/or fluctuating source of electric power (12, 14).
The method comprises powering the hydrogen generating unit
(64) with power from the fluctuating source of electric power
(12,14) when, actual electric power generated by the fluctuating
source of electric power (12,14) exceeds consumer AC power
demand and battery charge level has reached an upper charge
level set point and simultaneously hydrogen storage capacity is
available, storing hydrogen generated by the hydrogen
generation unit (64) and generating AC power with the
selectively driven alternator (34) by combusting hydrogen from
the hydrogen storage unit (64) when actual electric power
generated by the fluctuating source of electric power (12,14) is
less than the consumer AC power demand and battery charge
level has reached a lower charge level set point and
simultaneously the amount of hydrogen in said hydrogen
storage unit (64) is above a threshold.
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AMMONIA AND HYDROGEN PRODUCTION SYSTEM
Nº publicación WO2022255028A1 08/12/2022
Solicitantes

MITSUBISHI HEAVY IND ENVIRONMENTAL & CHEMICAL ENG CO LTD [JP]

Resumen

An ammonia and hydrogen production system (1) comprises: a
boiler (20) that generates steam by the heat of a combustion
furnace (11); an exhaust gas treatment device (13) that treats
exhaust gas from the combustion furnace (11) and discharges
exhaust gas treatment wastewater (F1); a separation device
(10) that separates boiler blow water (F2) of the boiler (20) into
ammonia-containing water (F5) and treated water (F6); a water
electrolyzer (32) that electrolyzes the treated water (F6) to
produce hydrogen (F7); a hydrogen storage tank (33); an
ammonia stripping device (44) for stripping ammonia from the
exhaust gas treatment wastewater (F1); and an ammonia water
storage tank (51) that stores ammonia water (F8) including
stripped ammonia. In the ammonia stripping device (44), the
ammonia-containing water (F5) is injected at a first location
(P1) and the exhaust gas treatment wastewater (F1) is injected
at a second location (P2) different from the first location (P1).

ELECTROCHEMICAL APPARATUS, CHARGING AND DISCHARGING METHODS, AND WATER ELECTROLYSIS HYDROGEN
PRODUCTION METHOD
Nº publicación WO2022252902A1 08/12/2022
Solicitantes

UNIV SCIENCE & TECHNOLOGY CHINA [CN]

Resumen

The present disclosure provides an electrochemical apparatus, comprising: an electrolyte, which is an aqueous
solution containing soluble ions; a first electrode, which is a carbon-based electrode, configured to implement
reversible adsorption of the soluble ions; and a second electrode, which is a catalytic electrode, configured to perform
a hydrogen evolution reaction at an interface between the second electrode and the electrolyte. The present
disclosure also provides charging and discharging methods using an electrochemical device and a decoupled water
electrolysis hydrogen production method.

Alertas Tecnológicas

- 16 de 51 -

HIDRÓGENO ELECTROLÍTICO

Departamento de Patentes e Información Tecnológica
Unidad de Información Tecnológica
WATER ELECTROLYSIS SYSTEM IMPROVING DURABILITY BY PREVENTING PERFORMANCE DEGRADATION INSIDE
WATER ELECTROLYSIS STACK
Nº publicación WO2022255524A1 08/12/2022
Solicitantes

ACROLABS INC [KR]

Resumen

Disclosed is a water electrolysis system that improves durability
by preventing performance degradation inside a water
electrolysis stack. According to the present invention, in order
to reduce electrode degradation in a water electrolysis unit cell,
which can frequently occur in the starting and stopping stages
of a process for producing hydrogen from the water electrolysis
system, power of a constant current is supplied to the water
electrolysis stack and electrolyte circulating water is heated
while being circulated in the water electrolysis stack in the
starting stage of the water electrolysis system. Also, when
performing a stopping process, power of a constant current is
supplied to the water electrolysis stack and electrolyte
circulating water is cooled while being circulated in the water
electrolysis stack. Accordingly, it is possible to improve
durability by preventing performance degradation inside the
water electrolysis stack.

METHOD AND APPARATUS FOR PRODUCING HYDROGEN GAS IN AN ELECTROLYTIC CELL
Nº publicación WO2022256233A1 08/12/2022
Solicitantes

MOLEAER INC [US]

Resumen

A method and apparatus for producing hydrogen gas whereby
a nanobubble generator introduces nanobubbles at a
concentration of at least 107 nanobubbles per cm3 into an
electrolytic cell comprising a pair of electrodes and a
hydrogen-containing, electrolyzable liquid, and the electrolytic
cell is operated to produce hydrogen gas.
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MODULAR, TRANSPORTABLE CLEAN HYDROGEN-AMMONIA MAKER
Nº publicación US2022388855A1 08/12/2022
Solicitantes

FUELPOSITIVE CORP [CA]

Resumen

A containerized system for producing anhydrous ammonia from
air, water and a power source, includes a containerized
hydrogen production unit that produces hydrogen gas from a
water source by low temperature electrolyser, high temperature
electrolyser, battolyser or by other methods; a containerized
nitrogen production unit comprising an onboard air compression
and storage unit that produces and stores pressurized air, a
pressure swing adsorption process or other methods that use
regenerative molecule that does not need any maintenance,
which intakes compressed air and produces nitrogen gas
through a series of adsorption and desorption processes, or
other such methods of producing nitrogen from air; a
containerized ammonia production unit comprising a gas booster that increases the pressure of a mixture of the
hydrogen gas and the nitrogen gas using the pressurized air; a multi-reactor assembly joint in series or in parallel;
and a recycle loop that separates the ammonia from unreacted gases.

HYDROGEN PRODUCTION APPARATUS AND HYDROGEN PRODUCTION METHOD
Nº publicación US2022389598A1 08/12/2022
Solicitantes

TOSHIBA ENERGY SYSTEMS & SOLUTIONS CORP [JP]

Resumen

To enable stable and efficient production of hydrogen. A
hydrogen production apparatus according to an embodiment
includes an electrolytic unit and an electrolysis power controller.
The electrolytic unit produces hydrogen by electrolyzing steam
using electric power supplied from an electric power source.
The electrolysis power controller controls the supply of electric
power from the electric power source to the electrolytic unit.
Here, the electrolysis power controller determines whether an
unsupplied time during which electric power from the electric
power source to the electrolytic unit is not supplied exceeds a
predetermined set time, and starts the supply of electric power
from the electric power source to the electrolytic unit when the
unsupplied time exceeds the set time.
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ELECTROCHEMICAL PRODUCTION OF HYDROGEN FROM SEA WATER
Nº publicación US2022389596A1 08/12/2022
Solicitantes

TORVEX ENERGY LTD [GB]

Resumen

The invention relates to an apparatus for the electrochemical
production of hydrogen gas from salt water, the apparatus
comprising at least one cathode; at least one anode spaced
apart from the cathode by a defined distance and connectors
for electrically connecting the electrodes to a pulsating DC
power supply; wherein the cathode comprises a paramagnetic
material and the anode comprises a diamagnetic material. The
invention also relates to an environmentally-friendly method for
the production of hydrogen gas from sea water.

METHOD FOR ISOCYANATE AND POLYURETHANE PRODUCTION WITH IMPROVED SUSTAINABILITY
Nº publicación US2022389150A1 08/12/2022
Solicitantes

COVESTRO INTELLECTUAL PROPERTY GMBH & CO KG [DE]

Resumen

The invention relates to a method for producing isocyanates
and optionally polyurethanes by at least: synthesising (1)
phosgene (20) from carbon monoxide (21) and chlorine (22);
reacting (2) phosgene (20) with diamines (23) to form
diisocyanates (24) and hydrogen chloride (25); providing a
carbon dioxide gas flow (31); and cleaning (4) the carbon
dioxide gas flow (31) of additional components, wherein the
carbon dioxide is converted by means of an RWGS reaction (6)
to form carbon monoxide (21) and hydrogen (29), which are used as raw materials for the polyurethane production,
as well as optionally reacting (3) the diisocyanates (24) with polyether polyol (35a) and/or polyester polyol (35b) to
form polyurethanes (37).
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ELECTROCHEMICAL CELL AND ELECTROCHEMICAL CELL STACK
Nº publicación US2022393216A1 08/12/2022
Solicitantes

TOSHIBA ENERGY SYSTEMS & SOLUTIONS CORP [JP]

Resumen

A hydrogen electrode includes: a first layer; and a second layer
located on the side of the electrolyte membrane relative to the
first layer. The first layer is formed of a sintered body of a first
metal and a first oxide. The second layer is formed of a sintered
body of a second metal and a second oxide different from the
first oxide. The first metal and the second metal each are a
single metal of at least one element selected from the group
consisting of Fe, Co, Ni, and Cu or an alloy of the element. The
first oxide is zirconia stabilized with an oxide of at least one
element selected from the group consisting of Y, Sc, Ca, and
Mg. The second oxide is ceria doped with an oxide of at least
one element selected from the group consisting of Sm, Gd, and
Y.

Advanced Electrolytic Storage and Recovery of Hydrogen
Nº publicación US2022393209A1 08/12/2022
Solicitantes

GOMEZ RODOLFO ANTONIO [AU]

Resumen

An apparatus for storing hydrogen as protons and electrons separately. The apparatus includes a DC power supply; a
hydrogen electrolysis unit including a hydrogen tank adapted to contain hydrogen under pressure and in contact with
one or more catalyst electrodes contained in the tank, the one or more catalyst electrodes in electrical connection with
the DC power supply; and an electron storage unit for storing electrons, the electron storage unit in electrical
connection with the DC power supply and separated from the hydrogen electrolysis unit. In a proton generation mode,
the DC power supply is configured to operate the one or more catalyst electrodes in anode mode to catalyze
oxidation of hydrogen in the hydrogen tank to form and store protons on or near the one or more electrodes and store
generated electrons in the electron storage unit.
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HYDROGEN GENERATION USING A FUEL CELL SYSTEM WITH AN REP
Nº publicación KR20220155391A 22/11/2022
Solicitantes

FUELCELL ENERGY INC [US]

Resumen

A fuel cell system includes a fuel cell having an anode and a
cathode configured to output cathode exhaust. The fuel cell is
configured to generate waste heat. The fuel cell system further
includes a reformer configured to partially reform a feed gas
using the waste heat and output a hydrogen-containing stream.
The fuel cell system further includes a reformer-electrolyzerpurifier ("REP") having an REP anode configured to receive a
first portion of the hydrogen- containing stream and an REP
cathode.

OFFSHORE HYDROGEN PRODUCTION FACILITY
Nº publicación KR20220152478A 16/11/2022
Solicitantes

SAMSUNG HEAVY IND [KR]

Resumen

해상 수소 생산설비를 개시한다. 본 발명의 실시 예에 따른 해상 수소 생산설비는 수면과 이격되게 설치되는 데크부;
데크부를 지지하는 복수의 다리; 데크부에 설치되며 각 다리를 승강시켜 데크부의 높이를 조정할 수 있는 복수의
재킹장치; 데크부에 설치되며 수전해방식으로 수소를 생산하는 수소생산장치; 데크부에 설치되며 수소생산장치에서
생산된 수소를 저장하는 수소저장용기; 및 수소저장용기의 수소를 육상의 저장시설로 이송하는 수소이송관로를
포함한다.

System for the Generation of Hydrogen Using Ammonia and Electric Power Generation System Comprising the Same
Nº publicación KR20220155727A 24/11/2022
Solicitantes

AAR INC [KR]

Resumen

본 발명은 암모니아를 이용하는 수소 생산 시스템 및 이를 구비하는 발전 시스템에 관한 것이다. 본 발명에 따른 수소
생산 시스템은 캐소드 및 제1 전해질을 포함하는 캐소드부; 애노드 및 제2 전해질을 포함하는 애노드부; 및 상기
캐소드부와 상기 애노드부 사이에 배치되는 바이폴라 멤브레인을 포함하고, 상기 제1 전해질은 중성이고, 상기 제2
전해질은 알칼리성이고 암모니아를 함유하며, 상기 캐소드부에서 수소가 발생한다. 상기 수소 생산 시스템은 0V
이상의 셀 포텐셜 뿐만 아니라 0V 이하의 셀 포텐셜에서도 전류가 흐르므로, 수소 생산을 위한 전력의 소모가 감소하는
이점이 있으며, 또한 자발적 반응에 의해서도 수소를 생산할 수 있어서 수소 생산 효율이 높다.
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ELECTROCHEMICAL CELL FOR HYDROGEN PUMPS, AND COMPRESSION APPARATUS
Nº publicación WO2022249560A1 01/12/2022
Solicitantes

PANASONIC IP MAN CO LTD [JP]

Resumen

An electrochemical cell for hydrogen pumps is provided with an electrolyte membrane (11), an anode catalyst layer
(13) provided on one main surface of the electrolyte membrane, a cathode catalyst layer (12) provided on the other
main surface of the electrolyte membrane, an anode gas diffusion layer (15) provided on the anode catalyst layer
(13), and a cathode gas diffusion layer (14) provided on the cathode catalyst layer (12), in which the cathode gas
diffusion layer (14) is exposed to a hydrogen-containing gas having a higher pressure than the pressure in the anode
gas diffusion layer (15) and the thickness (T) of the anode gas diffusion layer (15) is equal to or larger than the
thickness (t) of the cathode gas diffusion layer (14) during the application of a voltage between the anode catalyst
layer (13) and the cathode catalyst layer (12).

Process for capture of carbon dioxide from air and the direct conversion of carbon dioxide into fuels and chemicals
Nº publicación AU2021268532A1 01/12/2022
Solicitantes

INFINIUM TECHNOLOGIES LLC

Resumen

The invention relates to a process, catalysts, materials for
conversion of renewable electricity, air, and water to low or zero
carbon fuels and chemicals by the direct capture of carbon
dioxide from the atmosphere and the conversion of the carbon
dioxide to fuels and chemicals using hydrogen produced by the
electrolysis of water.
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An anion exchange membrane electrolyzer having a platinum-group-metal free self-supported oxygen evolution electrode
Nº publicación AU2021268187A1 01/12/2022
Solicitantes

UNIV DELAWARE

Resumen

Fluoride-containing nickel iron oxyhydroxide electrocatalysts for
use as anodes in anion exchange membrane electrolyzers for
generating hydrogen gas.

QUANTUM-DOT LIGAND, QUANTUM-DOT CATALYST AND QUANTUM-DOT DEVICE
Nº publicación US2022379289A1 01/12/2022
Solicitantes

BOE TECHNOLOGY GROUP CO LTD [CN]

Resumen

The present disclosure provides a quantum-dot ligand, a
quantum-dot catalyst and a quantum-dot device. The
quantum-dot ligand includes: a first ligand having a first group
and a second group and a second ligand having an inorganic
ion, in which a coordination bond is formed between the first
group and a surface of a quantum dot, a hydrogen bond is
formed between the second group and a hydroxyl group; and a
coordination bond is formed between the inorganic ion and the
surface of the quantum dot. The quantum-dot catalyst of the
present disclosure can enhance a catalytic activity of the
quantum dots and improve the catalytic performance.
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METHOD AND APPARATUS FOR PRODUCING HYDROGEN GAS IN AN ELECTROLYTIC CELL
Nº publicación US2022380910A1 01/12/2022
Solicitantes

MOLEAER INC [US]

Resumen

A method and apparatus for producing hydrogen gas whereby
a nanobubble generator introduces nanobubbles at a
concentration of at least 107 nanobubbles per cm3 into an
electrolytic cell comprising a pair of electrodes and a
hydrogen-containing, electrolyzable liquid, and the electrolytic
cell is operated to produce hydrogen gas.

ELECTROLYSIS SYSTEM AND METHOD FOR OPERATING AN ELECTROLYSIS SYSTEM
Nº publicación US2022380908A1 01/12/2022
Solicitantes

SIEMENS ENERGY GLOBAL GMBH & CO KG [DE]

Resumen

An electrolysis system for electrochemically breaking down
water to form hydrogen and oxygen, having at least one
electrolyser for electrochemically breaking down water to form
hydrogen and oxygen. The electrolysis system also has a
housing device for receiving the electrolyser, wherein the
electrolyser is at least partially arranged in the housing device
and the housing device is sealed relative to a first fluid
surrounding the housing device. In the electrolyser, water is
broken down to form hydrogen and oxygen. The hydrogen and
the oxygen are directed out of the housing device.
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SYSTEMS, DEVICES, AND METHODS FOR HYDROGEN ENERGY PRODUCTION AND STORAGE
Nº publicación WO2022246440A1 24/11/2022
Solicitantes

NABORS ENERGY TRANSITION SOLUTIONS LLC [US]

Resumen

Systems, devices, and methods for producing and storing
hydrogen energy are described. Hydrogen energy may be
produced and distributed according to a tiered consumption
system, such that consumption requirements of a first tier are
prioritized over a second tier and third tier, respectively. Energy
and hydrogen for this system may be produced by one or more
fuel cell/electrolyzers, and produced hydrogen may be stored in
one or more hydride storage tanks.

GRAPHENE SYNTHESIS UNIT
Nº publicación WO2022246443A1 24/11/2022
Solicitantes

NABORS ENERGY TRANSITION SOLUTIONS LLC [US]

Resumen

A system for graphene synthesis includes an enclosed
chamber having a hollow interior, a carbon-based gas source
fluidically coupled to the chamber and configured to supply a
carbon-based gas to the hollow interior, a hydrogen source
fluidically coupled to the chamber and configured to supply
hydrogen to the hollow interior, an oxygen source that is
independent of the carbon-based gas source and that is
fluidically coupled to the chamber and configured to supply
oxygen to the hollow interior, an igniter configured to ignite the
carbon-based gas, hydrogen, and oxygen in the hollow interior,
a first flow meter coupled to the carbon-based gas source, a
second flow meter coupled to the hydrogen source, a third flow
meter coupled to the oxygen source, and a controller in
communication with and configured to receive flow data from
the first, second, and third flow meters.
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HYDROGEN PRODUCTION SYSTEM USING AMMONIA AND FUEL CELL USING AMMONIA
Nº publicación WO2022245081A1 24/11/2022
Solicitantes

AAR INC [KR]

Resumen

A hydrogen production system according to the present invention can reduce the power consumed for hydrogen
production, has no consumption of cell potential, and can produce hydrogen even by spontaneous reaction to show
high hydrogen production efficiency. Furthermore, a composite electrode separator according to the present invention
is configured such that an electrode part, a gas-liquid diffusion layer, and a separation plate as a plurality of parts are
integrated into one element while the hydrogen production system is included in the electrode part, so that the
application of the composite electrode separator to a stack can reduce the number of parts applied to the stack to
simplify stack assembling and reduce the stack volume and can increase the operation current density due to a
reduction in electrolyte resistance, thereby enabling high-efficiency and high-current driving. Furthermore, a
composite hydrogen production stack according to the present invention can not only produce hydrogen gas and
electric power together or produce only electric power by adjusting the amount of oxygen, but also produce only
hydrogen gas through ammonia water electrolysis. Furthermore, an ammonia fuel cell according to the present
invention, by using ammonia as fuel, is an eco-friendly energy source and relatively easy to supply as fuel, has a
narrower explosion range than hydrogen, can be liquefied at a low pressure to be easy to store and transport,
facilitates leakage detection due to t

REDUCTION CATALYST FOR WATER ELECTROLYSIS AND PREPARATION METHOD THEREFOR
Nº publicación WO2022245068A1 24/11/2022
Solicitantes

HANWHA SOLUTIONS CORP [KR]
YONSEI UNIV UNIV - INDUSTRY FOUNDATION UIF [KR]

Resumen

The present invention relates to: a method for preparing a
reduction catalyst for water electrolysis, using protective
coating; a reduction electrode for alkaline water electrolysis,
comprising a reduction catalyst prepared thereby; and an
alkaline water electrolysis system. The method for preparing a
reduction catalyst for water electrolysis of the present invention
applies a protective coating method and inhibits the growth of
alloy particles in a later high-temperature heat treatment step,
and, thus, can prepare and provide a catalyst with a high
alloying degree. As a result, a non-precious metal alloy catalyst
prepared according to the method of the present invention has
excellent catalytic characteristics by exhibiting hydrogen
evolution reaction (HER) performance similar to that of
platinum, which is a precious metal catalyst.

ELECTROLYTE MEMBRANE LAMINATE, ELECTROLYTE MEMBRANE EQUIPPED WITH CATALYST LAYER, MEMBRANE
ELECTRODE CONJUGATE, HYDROLYSIS-TYPE HYDROGEN GENERATION DEVICE, AND METHOD FOR PRODUCING
ELECTROLYTE MEMBRANE EQUIPPED WITH CATALYST LAYER
Nº publicación WO2022244660A1 24/11/2022
Solicitantes

TORAY INDUSTRIES [JP]

Resumen

An electrolyte membrane laminate according to the present invention comprises, in the stated order, a first electrolyte
membrane having a first primary surface and a second primary surface, and a first intermediate layer and a second
electrolyte membrane on the first primary surface of the first electrolyte layer. The first electrolyte membrane includes
a hydrocarbon-based polyelectrolyte. The first intermediate layer includes a polyelectrolyte and particles. The second
electrolyte membrane includes a polyelectrolyte and particles containing a transition metal element. Provided is an
electrolyte membrane laminate having excellent hydrogen barrier properties and good durability.
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HYDROGEN PRODUCTION SYSTEM
Nº publicación WO2022244659A1 24/11/2022
Solicitantes

MITSUBISHI HEAVY IND ENVIRONMENTAL & CHEMICAL ENG CO LTD [JP]

Resumen

A hydrogen production system (1) comprises: a boiler-equipped
combustion system (10) that is used in a combustion furnace
plant and includes at least a combustion furnace and a boiler
that generates steam using heat from combustion performed in
the combustion furnace; an electrolysis system (50) that
includes at least an ion elimination device (52) that generates,
from boiler blow water (F1) discharged from the boiler,
separated water (F2) by introducing at least a portion of the
boiler blow water and removing unnecessary ions therefrom,
and separation water (F3) that contains the unnecessary ions,
and a water electrolysis device (53) that generates hydrogen by
electrolyzing the separated water; and a discharge water
processing system (30) that includes at least an inorganic
discharge water processing facility (32) for performing inorganic
water processing of plant discharge water containing the
remainder of the boiler blow water and generated in the
combustion furnace plant.

ENHANCED PROTON CONDUCTION AND STEAM TOLERANCE OF A DONOR DOPED ELECTROLYTE FOR SOLID OXIDE
ELECTROLYSIS CELLS
Nº publicación WO2022245710A2 24/11/2022
Solicitantes

PHILLIPS 66 CO [US]
GEORGIA TECH RES INST [US]

Resumen

Disclosed herein are electrolytes having increased proton
conduction and steam tolerance for use in solid oxide
electrolysis cells (SOECs). The disclosed SOECs provide an
enhanced means for obtaining hydrogen. The disclosed SOECs
provide enhanced conductivity and stability and, therefore,
result in higher performance when used to fabricate electrolysis
cells, fuel cells, and reversible cells.

Alertas Tecnológicas

- 27 de 51 -

HIDRÓGENO ELECTROLÍTICO

Departamento de Patentes e Información Tecnológica
Unidad de Información Tecnológica
SYSTEMS, DEVICES, AND METHODS FOR HYDROGEN ENERGY PRODUCTION AND STORAGE
Nº publicación US2022376284A1 24/11/2022
Solicitantes

NABORS ENERGY TRANSITION SOLUTIONS LLC [US]

Resumen

Systems, devices, and methods for producing and storing
hydrogen energy are described. Hydrogen energy may be
produced and distributed according to a tiered consumption
system, such that consumption requirements of a first tier are
prioritized over a second tier and third tier, respectively. Energy
and hydrogen for this system may be produced by one or more
fuel cell/electrolyzers, and produced hydrogen may be stored in
one or more hydride storage tanks.

High Performance Bifunctional Porous Non-Noble Metal Phosphide Catalyst for Overall Water Splitting
Nº publicación US2022372642A1 24/11/2022
Solicitantes

UNIV HOUSTON SYSTEM [US]

Resumen

A method of manufacturing a bifunctional electrocatalyst for
overall water splitting comprising oxygen evolution reaction
(OER) and hydrogen evolution reaction (HER) by growing
electrocatalyst comprising primarily metallic phosphides on
three-dimensional substrate by: immersing the substrate in an
iron nitrate solution to form a once disposed substrate;
subjecting the once disposed substrate to thermal
phosphidation with phosphorus powder under inert gas to grow
metal phosphides thereupon and form a once subjected
substrate; cooling the once subjected substrate to form a
cooled, once subjected substrate; immersing the cooled, once
subjected substrate in an iron nitrate solution to form a twice
disposed substrate; and subjecting the twice disposed
substrate to thermal phosphidation with phosphorus powder
under inert gas to provide an electrode comprising the
bifunctional electrocatalyst on the three-dimensional substrate.
An electrode for overall water splitting having a substrate and a
bifunctional electrocatalyst comprising primarily metallic
phosphides on a surface of the substrate.
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INTEGRATED HYDROGEN PRODUCTION METHOD AND SYSTEM
Nº publicación US2022372635A1 24/11/2022
Solicitantes

UTILITY GLOBAL INC [US]

Resumen

Herein discussed is a method of producing hydrogen
comprising introducing a metal smelter effluent gas or a basic
oxygen furnace (BOF) effluent gas or a mixture thereof into an
electrochemical (EC) reactor, wherein the EC reactor
comprises a mixed-conducting membrane. In an embodiment,
the method comprises introducing steam into the EC reactor on
one side of the membrane, wherein the effluent gas is on the
opposite side of the membrane, wherein the effluent gas and
the steam are separated by the membrane and do not come in
contact with each other.

ELECTROLYZER SYSTEM WITH STEAM GENERATION AND METHOD OF OPERATING SAME
Nº publicación US2022372636A1 24/11/2022
Solicitantes

BLOOM ENERGY CORP [US]

Resumen

An 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, and a water preheater
configured to preheat water provided to the steam generator
using heat extracted from oxygen exhaust output from the
stack.
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SOLID OXIDE ELECTROLYZER SYSTEMS CONTAINING HYDROGEN PUMP AND METHOD OF OPERATING THEREOF
Nº publicación KR20220150213A 10/11/2022
Solicitantes

BLOOM ENERGY CORP [US]

Resumen

A method of operating a solid oxide electrolyzer system
includes providing a water inlet stream to at least one solid
oxide electrolyzer cell (SOEC), generating a wet hydrogen
product stream from the at least one SOEC, providing the wet
hydrogen product stream to at least one hydrogen pump,
generating a compressed hydrogen product and an unpumped
effluent in the at least one hydrogen pump, and recycling at
least a portion of the unpumped effluent upstream of the at
least one hydrogen pump.

Hydrogen respiration generator drive control system for treatment
Nº publicación KR20220151494A 15/11/2022
Solicitantes

INNOSYS CO LTD [KR]

Resumen

본 발명은 치료용 수소호흡발생기 구동 제어 시스템에 대한 것이다. 본 발명에 따른 치료용 수소호흡발생기 구동 제어
시스템은 수집된 정제수를 전기 분해하여 수소기체와 산소기체를 발생시키고, 발생된 수소기체를 배출시킬 경우에
수소 기체와 함께 포함된 수증기를 냉각시키고, 냉각된 수증기를 상기 정제수가 수집된 수조로 회수시키는
수소호흡발생기, 상기 수소호흡발생기와 연동하여 사용 시작 시간 및 종료 시간을 포함하는 시간 정보를 획득하고,
획득한 시간 정보를 전송하는 사용자 단말, 그리고 상기 사용자의 식별 정보를 수집하고, 상기 사용자 단말로부터
수신된 시간 정보를 누적하여 사용자가 지속적으로 사용하는지 여부를 판단하고, 판단 결과에 따라 이벤트 정보를
제공하는 관리 서버를 포함한다. 이와 같이 본 발명에 따르면, 정제수를 수집한 수조의 내측에 형성된
수소기체저장소의 일측에 냉각장치를 설치함으로써, 수소 배출관에 유입된 물을 수소기체저장소의 내측으로 회수할
수 있도록 하여 수소 기체 외의 수증기가 수소 배출관내에 유입되는 것을 방지할 수 있고, 배출관을 수소기체 배출관과
산소기체 배출관으로 분리하여 형성하여, 사용자로 하여금 수소기체와 동시에 수소, 산소기체를 선택
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APPARATUS FOR MIXING IONIZED HYDROGEN AND OXYGEN IONS WITH GAS-PHASE, LIQUID-PHASE, AND
SOLID-PHASE SUBSTANCES AND TRANSFERRING QUANTUM ENERGY TO MIXTURES
Nº publicación KR20220151236A 15/11/2022
Solicitantes

KIM BU YEOL [KR]

Resumen

The present invention relates to an apparatus for mixing ionized
hydrogen and oxygen ions with gas-phase, liquid-phase, and
solid-phase substances and transferring quantum energy to the
mixtures, the apparatus comprising: a raw material feeding unit
(100) comprising a first raw material feeding unit (110), a
second raw material feeding unit (120), a third raw material
feeding unit (130) composed of a third-first raw material feeding
unit (130a) and a third-second raw material feeding unit (130b), a fourth raw material feeding unit (140), and an inert
gas feeding unit (150) composed of a first inert gas feeding unit (151), a second inert gas feeding unit (152), and a
third inert gas feeding unit (153); an ion generator (200) composed of a first ion generator (200A), a second ion
generator (200B), and a third ion generator (200C); a dissolving device (300) composed of a first dissolving device
(310) and a second dissolving device (320); an ion separator (400) composed of a first ion separator (400A), a
second ion separator (400B), a reactor (440), and a third ion separator (400C); a quantum energy transferring device
(500) composed of a first quantum energy transferring device (500A), a second quantum energy transferring device
(500B), and a third quantum energy transferring device (500C); and a control panel (600).

HIGH FLUID VELOCITY CELL DESIGN FOR THE ELECTROCHEMICAL GENERATION OF HYDROGEN AND CARBON
DIOXIDE
Nº publicación WO2022240974A1 17/11/2022
Solicitantes

EVOQUA WATER TECH LLC [US]

Resumen

Apparatuses for the generation of carbon dioxide and hydrogen from a water having a carbonate species are
disclosed. The apparatus includes an anodic compartment having an anode disposed on a first side of the anodic
compartment and a cathodic compartment having a cathode disposed on a first side of the cathodic compartment.
The apparatus further includes a first cation permeable fluidic separator disposed on a second side of the anodic
compartment and a second cation permeable fluidic separator disposed on a second side of the cationic
compartment. A center compartment is defined between the first cation permeable fluidic separator and the second
cation permeable fluidic separator. The apparatus further includes a flow control system configured to independently
control flow of water through each of the anodic compartment, the cathodic compartment, and the center
compartment. Methods of generating hydrogen, carbon dioxide, and oxygen from seawater using the apparatus are
also disclosed.

ION-PAIR HT-PEMS FOR HYDROGEN SEPARATIONS USING ELECTROCHEMICAL PUMPING
Nº publicación WO2022241424A1 17/11/2022
Solicitantes

BOARD OF SUPERVISORS OF LOUISIANA STATE UNIV AND AGRICULTURAL AND MECHANICAL COLLEGE
ON BEHALF OF LS [US]

Resumen

The present disclosure provides for electrochemical hydrogen pumps and methods of producing hydrogen.
Embodiments provide for efficient and high yielding electrochemical hydrogen pumps that can operate at high
temperatures here other pumps cannot operate effectively and an electrochemical hydrogen pump that can purify
hydrogen from gas mixtures with large carbon monoxide compositions as other electrochemical hydrogen pumps
technology cannot operate effectively with carbon monoxide in the gas mixture.
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INTEGRATED HYDROGEN PRODUCTION METHOD AND SYSTEM
Nº publicación WO2022240954A1 17/11/2022
Solicitantes

UTILITY GLOBAL INC [US]

Resumen

Herein discussed is a method of producing hydrogen
comprising introducing a metal smelter effluent gas or a basic
oxygen furnace (BOF) effluent gas or a mixture thereof into an
electrochemical (EC) reactor, wherein the EC reactor
comprises a mixed-conducting membrane. In an embodiment,
the method comprises introducing steam into the EC reactor on
one side of the membrane, wherein the effluent gas is on the
opposite side of the membrane, wherein the effluent gas and
the steam are separated by the membrane and do not come in
contact with each other.

HYDROGEN PRODUCTION SYSTEM AND HYDROGEN PRODUCTION METHOD
Nº publicación WO2022239706A1 17/11/2022
Solicitantes

IHI CORP [JP]

Resumen

A hydrogen production system (1) is provided with at least one first permeator (10), a circulation flow path (20) and an
alkaline water electrolyzer (30). The at least one first permeator (10) includes a semipermeable membrane (11) which
partitions between a first chamber (12) into which water of interest is supplied and a second chamber (13) into which
an alkaline aqueous solution having a higher osmotic pressure than that of the water of interest is supplied and
makes water in the water of interest permeate from the first chamber (12) to the second chamber (13). The circulation
flow path (20) is connected to the second chamber (13) to circulate the alkaline aqueous solution. The alkaline water
electrolyzer (30) is arranged on the circulation flow path (20), and electrolyzes water in the alkaline aqueous solution
supplied from the second chamber (13) to produce hydrogen.
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Anion-conducting polyelectrolytes comprising amide group, preparation method and applicationthereof
Nº publicación US2022363811A1 17/11/2022
Solicitantes

INST COAL CHEMISTRY CAS [CN]

Resumen

The present invention relates to the field of hydrogen energy,
and more particularly to an anion-conducting polyelectrolyte
comprising an amide group, a preparation method and
application thereof. The method includes: polymerizing
aromatic hydrocarbons and ketone comprising amide group by
superacid catalysis, forming a membrane by a casting method,
performing the membrane prepared under alkaline conditions to
obtain the anion-conducting polyelectrolytes comprising amide
group. The anion-conducting polyelectrolytes obtained have
good solubility and excellent stability. It is a kind of high
molecular polymer with excellent alkali stability with an amide
structure on the backbone. After alkaline treatment, the polymer
not only has high hydroxide conductivity, good mechanical
properties, and thermal stability but also has excellent alkali
stability and excellent performance of water electrolysis.

HYDROGEN PRODUCTION SYSTEM AND METHOD OF USE
Nº publicación US2022364251A1 17/11/2022
Solicitantes

UTILITY GLOBAL INC [US]

Resumen

Herein discussed is a hydrogen production system comprising:
a catalytic partial oxidation (CPDX) reactor; a steam generator;
and an electrochemical (EC) reactor; wherein the CPDX reactor
product stream is introduced into the EC reactor and the steam
generator provides steam to the EC reactor; and wherein the
product stream and the steam do not come in contact with each
other in the EC reactor. In an embodiment, the EC reactor
generates a first product stream comprising CO and CO2 and a
second product stream comprising H2 and H2O, wherein the
two product streams do not come in contact with each other.
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METHOD FOR PRODUCING HYDROGEN IN A PEM WATER ELECTROLYSER SYSTEM, PEM WATER ELECTROLYSER
CELL, STACK AND SYSTEM
Nº publicación US2022364246A1 17/11/2022
Solicitantes

HYSTAR AS [NO]

Resumen

The present invention relates to a method for producing
hydrogen in a polymer electrolyte membrane (PEM) water
electrolyser cell. A direct electric current is applied to the water
electrolyser cell. Water molecules are allowed to diffuse from a
cathode compartment through a polymer electrolyte membrane
into an anode compartment, to oxidize water molecules at an
anode catalyst layer into protons, oxygen and electrons. The
protons are allowed to migrate through a polymer electrolyte
membrane into the cathode compartment and the protons are
reduced at a cathode catalyst layer to produce hydrogen. The
cell is supplied with water to the cathode compartment, and
humidified air is supplied to the anode compartment. The
invention also relates to a polymer electrolyte membrane (PEM)
water electrolyser cell, a polymer electrolyte membrane (PEM)
water electrolyser stack and a polymer electrolyte membrane
(PEM) water electrolyser system.
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ENHANCED PROTON CONDUCTION AND STEAM TOLERANCE OF A DONOR DOPED ELECTROLYTE FOR SOLID OXIDE
ELECTROLYSIS CELLS
Nº publicación US2022363559A1 17/11/2022
Solicitantes

PHILLIPS 66 CO [US]
GEORGIA TECH RES INST [US]

Resumen

Disclosed herein are electrolytes having increased proton
conduction and steam tolerance for use in solid oxide
electrolysis cells (SOECs). The disclosed SOECs provide an
enhanced means for obtaining hydrogen. The disclosed SOECs
provide enhanced conductivity and stability and, therefore,
result in higher performance when used to fabricate electrolysis
cells, fuel cells, and reversible cells.

Advanced commercial electrolysis of seawater to produce hydrogen
Nº publicación GB2608309A 28/12/2022
Solicitantes

RODOLFO ANTONIO GOMEZ [AU]

Resumen

An apparatus for electrolysing seawater to produce hydrogen is
disclosed. The apparatus comprises a unipolar electrolytic cell
configured to operate in cathode-cathode mode and configured
to reduce the production of chlorine and/or oxygen.
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APPARATUS FOR MIXING IONIZED HYDROGEN AND OXYGEN IONS WITH GAS-PHASE, LIQUID-PHASE, AND
SOLID-PHASE SUBSTANCES AND TRANSFERRING QUANTUM ENERGY TO MIXTURES
Nº publicación WO2022234991A1 10/11/2022
Solicitantes

KIM BOO YEOL [KR]

Resumen

The present invention relates to an apparatus for mixing ionized
hydrogen and oxygen ions with gas-phase, liquid-phase, and
solid-phase substances and transferring quantum energy to the
mixtures, the apparatus comprising: a raw material feeding unit
(100) comprising a first raw material feeding unit (110), a
second raw material feeding unit (120), a third raw material feeding unit (130) composed of a third-first raw material
feeding unit (130a) and a third-second raw material feeding unit (130b), a fourth raw material feeding unit (140), and
an inert gas feeding unit (150) composed of a first inert gas feeding unit (151), a second inert gas feeding unit (152),
and a third inert gas feeding unit (153); an ion generator (200) composed of a first ion generator (200A), a second ion
generator (200B), and a third ion generator (200C); a dissolving device (300) composed of a first dissolving device
(310) and a second dissolving device (320); an ion separator (400) composed of a first ion separator (400A), a
second ion separator (400B), a reactor (440), and a third ion separator (400C); a quantum energy transferring device
(500) composed of a first quantum energy transferring device (500A), a second quantum energy transferring device
(500B), and a third quantum energy transferring device (500C); and a control panel (600).

Direct coupling device for generating hydrogen from concentrated sunlight
Nº publicación AU2020434253A1 10/11/2022
Solicitantes

FUSION FUEL PORTUGAL S A

Resumen

The invention relates to a direct coupling device (31) for
generating hydrogen from concentrated sunlight, said device
comprising a solar concentrator and converter (32) and a water
electrolyser (33), the solar concentrator and converter (32)
comprising an optical concentration element (15) adjacent to a
number of photovoltaic cells (14) coupled to a heat exchanger
(13), and the water electrolyser (33) comprising a proton
exchange membrane (2) in which the membrane has a number
of individual anode zones (6) and cathode zones (12) coated
with a catalyst, a number of single-pole cathode plates (3) and
a number of single-pole anode 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 part (9) and a lower part (10).
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Device for producing hydrogen by water electrolysis
Nº publicación AU2022201479A1 10/11/2022
Solicitantes

SUNGROW POWER SUPPLY CO LTD [CN]

Resumen

The present disclosure provides a device for producing
hydrogen by water electrolysis, which comprises a protective
shell and an electrolytic bath provided in the protective shell,
and a power supply cable and a pipeline are provided on the
electrolytic bath, and both the power supply cable and the
pipeline are coupled to the outside of the protective shell. In the
device for producing hydrogen by water electrolysis provided by
the present application, a protective shell is provided outside
the electrolytic bath to avoid the exposed design of the
electrolytic bath, that is, the device for producing hydrogen by
water electrolysis can thus be installed indoors or outdoors,
thereby improving the versatility of the device for producing hydrogen by water electrolysis. -1/3

WATER ELECTROLYSIS SYSTEM AND METHOD OF ACTIVATING WATER ELECTROLYSIS DEVICE
Nº publicación US2022356586A1 10/11/2022
Solicitantes

HONDA MOTOR CO LTD [JP]

Resumen

A water electrolysis system includes a water electrolysis cell, a
power supply, an oxygen tank, and a control device. The water
electrolysis cell has a solid polymer electrolyte membrane and
an anode and a cathode provided on both sides of the solid
polymer electrolyte membrane in a thickness direction. The
water electrolysis cell electrolyzes water by applying a voltage
between the anode and the cathode using the power supply.
The control device makes the pressure of oxygen generated at
the anode relatively higher than the pressure of hydrogen
generated at the cathode according to the electrolysis of the
water in the water electrolysis cell. The control device makes
the pressure of the anode side of the solid polymer electrolyte
membrane relatively higher than the pressure of the cathode
side by supplying the oxygen from the oxygen tank to the
anode before the electrolysis starts.
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HYBRID O2/H2 REGENERATIVE FUEL CELL SYSTEM
Nº publicación US2022359900A1 10/11/2022
Solicitantes

INFINITY FUEL CELL AND HYDROGEN INC [US]

Resumen

A Multi-Mode Regenerative Fuel Cell system comprising a
non-flow thru fuel cell operatively coupled to a high or medium
pressure electrolyzer; a distributed reactant storage assembly
comprising at least one hydrogen storage means and at least
one oxygen storage means, said distributed reactant storage
assembly operatively coupled to said fuel cell and electrolyzer;
a pilot oxygen storage means operatively coupled to said
oxygen storage means; a water storage means operatively
coupled to said fuel cell and electrolyzer, and an aircraft power
load operatively coupled to said fuel cell and electrolyzer.

Renewable energy source using pressure driven filtration processes and systems
Nº publicación GB2607445A 07/12/2022
Solicitantes

IDE WATER TECH LTD [IL]

Resumen

The co-generation of hydrogen 11 from water 8 produced during pressure driven water desalination/filtration
processes, such as reverse osmosis (RO), forward osmosis (FO), pressure retarded osmosis (PRO) or ultrafiltration
(UF). A small part of feed, raw saline solution and/or permeate involved in a desalination/filtration processes is
subjected to electrolysis thereby splitting the water to produce hydrogen. This is achieved by the provision of an RO
type semi-permeable membrane(s) 3 and UF type membrane that incorporate electrodes 9, 10 within the membrane
to allow splitting of the water via electrolysis. The electrode(s) 9, 10 may comprise graphene and the membrane may
further comprise a reference electrode. During the osmotic process, energy may be produced where the draw solution
is provided by dissolving rock salt in salt domes.
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PROCESS AND APPARATUS FOR COMPRESSING HYDROGEN GAS IN A HYBRID COMPRESSION SYSTEM
Nº publicación EP4105169A1 21/12/2022
Solicitantes

AIR PROD & CHEM [US]

Resumen

A stable discharge pressure of compressed hydrogen gas
generated from the electrolysis of water is achieved and
maintained at the outlet (8) of a "hybrid" multistage
compression system comprising at least a first section
comprising at least one centrifugal compressor (12, 14)
powered at least in part by electricity generated from at least
one renewable energy source and a further section
downstream of the first section, wherein the further section
comprises at least one reciprocating compressor (19, 22).

ELECTROCHEMICAL CELL AND ELECTROCHEMICAL CELL STACK
Nº publicación EP4108809A1 28/12/2022
Solicitantes

TOSHIBA ENERGY SYSTEMS & SOLUTIONS CORP [JP]

Resumen

A hydrogen electrode includes: a first layer; and a second layer
located on the side of the electrolyte membrane relative to the
first layer. The first layer is formed of a sintered body of a first
metal and a first oxide. The second layer is formed of a sintered
body of a second metal and a second oxide different from the
first oxide. The first metal and the second metal each are a
single metal of at least one element selected from the group
consisting of Fe, Co, Ni, and Cu or an alloy of the element. The
first oxide is zirconia stabilized with an oxide of at least one
element selected from the group consisting of Y, Sc, Ca, and
Mg. The second oxide is ceria doped with an oxide of at least
one element selected from the group consisting of Sm, Gd, and
Y.
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ELECTRODE PLATE FOR AN ELECTROLYSIS SYSTEM
Nº publicación WO2022262894A1 22/12/2022
Solicitantes

SCHAEFFLER TECHNOLOGIES AG [DE]

Resumen

An electrode plate (1) for an electrolysis system (10), said electrode plate being made of sheet metal, in particular for
producing hydrogen, has an active field (3) and a frame region (2) surrounding the active field, said frame region
having a basic rectangular shape. The frame region (2) is formed on a base plane (E) of the undeformed sheet metal.
The active field (3) has an embossed structure (6) in the form of individual embossed elements (14, 15, 16, 17) which
are raised and recessed starting from the base plane (E), including a plurality of linear embossed strips (14, 15),
which are positioned in an arrangement of rows and columns such that raised linear embossed strips (14) and
recessed linear embossed strips (15) are formed in an alternating manner in the direction of the rows as well as in the
direction of the columns, wherein all of the linear embossed strips (14, 15) of one row are inclined in an identical
manner with respect to the longitudinal side of the active field (3) and a flow direction (DR) which is parallel thereto,
and the linear embossed strips (14, 15) of the following row have an equal and opposite inclination.

SYSTEM AND METHOD TO RECYCLE THE WATER AND AMMONIA AND OPTIONALLY OTHER CELL MEDIA NUTRIENTS
FOR A POWER-TO-GAS PLANT IN BIOLOGICAL METHANATION UTILIZING BIOCATALYST (METHANOGEN)
Nº publicación WO2022243361A1 24/11/2022
Solicitantes

ELECTROCHAEA GMBH [DE]

Resumen

The present invention refers to a method to convert H2 and CO2 into methane by methanogenic microorganisms in a
bioreactor in a continuous production process for methane enriched gas compositions, while recycling of at least one
ammonia compound and/or recycling of electrons, wherein water (H20) serves as the carrier for electrons. Metabolic
water is removed to keep concentrations constant and purified for feeding to electrolyzer to generate hydrogen for
supply to methanation reaction to reduce need for freshwater and ammonia to be supplied.

PROCESS FOR THE CONVERSION OF CO2
Nº publicación WO2022238899A1 17/11/2022
Solicitantes

ROSETTI MARINO S P A [IT]

Resumen

The present invention concerns a process for the conversion of CO2, pure or contained in gaseous streams of
various types via the use of an E-RWGS (Electrified Reverse Water Gas Shift) reactor. More specifically, the
innovative process subject of the present invention reports a solution for the conversion of gases containing CO2 into
gases containing carbon monoxide (CO) and hydrogen (H2), molecules that provide the building blocks for important
activities in the production of chemicals, fertilizers and fuels.

Alertas Tecnológicas

- 40 de 51 -

HIDRÓGENO ELECTROLÍTICO

Departamento de Patentes e Información Tecnológica
Unidad de Información Tecnológica
AN INTEGRATED PROCESS AND INTEGRATED SYSTEM FOR OBTAINING CHEMICALS FROM RENEWABLE ORGANIC
MATERIAL BY HYDROTREATMENT
Nº publicación WO2022268428A1 29/12/2022
Solicitantes

BOREALIS AG [AT]

Resumen

The present invention relates to an integrated process for
obtaining chemicals from renewable organic material (100) by
hydrotreatment comprising the steps of feeding the renewable
organic material (101) into at least one pre-treatment unit (102)
for removing any material (117) not suitable as feedstock for
subsequent hydrotreatment, feeding the pre-treated organic
material from the at least one pre-treatment unit (102) to at
least one hydrotreatment unit (103) for providing gas-oil like
hydrocarbons (107) from the pre-treated organic material in the
presence of hydrogen and a catalyst, feeding the gas-oil like
hydrocarbons (107) from the at least one hydrotreatment unit
(103) into at least one steam cracker furnace unit (108) for
thermal cracking for providing a cracked product mixture (109);
feeding the cracked product mixture (109) into at least one
steam cracker fractionation unit (110) for separating the
cracked product mixture into high value chemicals (111), in
particular ethylene, propylene, butadiene and BTX aromatics,
hydrogen (112), fuel gas (113) and fuel oil (114), wherein at
least part of the hydrogen (112) from the at least one steam
cracker fractionation unit (110) is recycled back to the at least
one hydrotreatment unit (103).

PROCESS FOR EFFICIENT STORAGE AND PROVISION OF ENERGY
Nº publicación WO2022258296A1 15/12/2022
Solicitantes

SIEMENS ENERGY GLOBAL GMBH & CO KG [DE]

Resumen

The invention provides a system for efficient conversion and provision of electrical energy, wherein supplied electrical
current IP is converted into hydrogen H in an electrolyzer ELY and optionally temporarily stored in a hydrogen storage
means HS. The hydrogen H is converted into electrical current in a conversion stage CHP, CCPP, FC in which offgas
EG containing water in vapor form is emitted. The offgas EG is cooled using a heat pump HP to obtain condensate C
which is supplied to the electrolyzer ELY as feed water. The invention results in supplied electrical current IP being
decoupled from generated electrical current OP, wherein utilization of the process heat HC provided by the heat
pump HP makes it possible to achieve high efficiency coupled with a low demand for fresh water FW for the
electrolyzer ELY.
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ELECTROLYZER SYSTEM WITH STEAM GENERATION AND METHOD OF OPERATING SAME
Nº publicación EP4105360A2 21/12/2022
Solicitantes

BLOOM ENERGY CORP [US]

Resumen

An 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, and a water preheater
configured to preheat water provided to the steam generator
using heat extracted from oxygen exhaust output from the
stack.

ELECTROCHEMICAL REACTOR SUITABLE FOR PRODUCING HYDROGEN ON DEMAND AND COMPRISING AN IMPROVED
DEVICE FOR STORING AND SUPPLYING HYDROGEN
Nº publicación WO2022243383A1 24/11/2022
Solicitantes

ERGOSUP [FR]

Resumen

The invention relates to an electrochemical reactor suitable for
producing hydrogen on demand, comprising: o a device (20) for
storing and supplying hydrogen, which comprises: • a layer of
metal M in the solid phase, and an aqueous liquid electrolyte
(E) suitable for oxidizing the layer (22) of a metal M in the solid
phase; • a main chamber (21); o a control device (30), suitable
for ensuring a relative displacement between the electrolyte (E)
and the layer (22) of metal M so as to be able to have the
following two configurations: a withdrawn configuration wherein
there is a separation between the electrolyte (E) and the layer
(22) of metal M; and a contact configuration wherein there is
contact between the electrolyte (E) and the layer (22) of metal
M in the main chamber.
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METHOD AND PLANT FOR PRODUCING AMMONIA
Nº publicación WO2022253456A1 08/12/2022
Solicitantes

LINDE GMBH [DE]

Resumen

A method for producing ammonia by catalytically reacting hydrogen provided in a first feed stream and nitrogen
provided in a second feed stream is proposed, the hydrogen in the first feed stream being at least in part formed by
water electrolysis and the nitrogen in the second feed stream being at least in part formed by cryogenic air
separation, wherein said cryogenic air separation is performed using an air separation unit (30) comprising a
rectification column system (31), a recycle stream being formed in the air separation unit (30) from a gas stream at
least predominantly comprising nitrogen which is withdrawn from the rectification column system (31), the recycle
stream being, in the order indicated, compressed, cooled, expanded and reintroduced into the rectification column
system, and wherein waste heat from said catalytically reacting hydrogen and nitrogen is transferred to a steam
system (21) providing steam. Said cooling the recycle stream comprises transferring heat from the recycle stream to
the steam system (21). A corresponding plant (100, 200) is also part of the invention.

NOVEL OXYFLUORIDES, ELECTRODES CONTAINING THEM AND THEIR USE FOR HYDROGEN PRODUCTION
Nº publicación WO2022234120A1 10/11/2022
Solicitantes

UNIV DU MANS [FR]
UNIV MONTREAL [CA]
CENTRE NAT RECH SCIENT [FR]

Resumen

The present invention concerns novel oxyfluoride derivatives
and their preparation, as well as their uses as catalysts in
electrochemistry, including the electrodes and electrochemical
cells comprising them. These may be useful for hydrogen
production.
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METHOD FOR OPERATING AN ELECTROLYSIS PLANT, AND ELECTROLYSIS PLANT
Nº publicación WO2022268391A1 29/12/2022
Solicitantes

SIEMENS ENERGY GLOBAL GMBH & CO KG [DE]

Resumen

The invention relates to a method for operating an electrolysis
plant (2) comprising an electrolyser (4) for generating hydrogen
and oxygen as product gases, and a control unit (6). At least
the hydrogen product gas, which also contains oxygen as an
external gas, is compressed. According to the invention, the
energy required in the purification of the foreign gas in the
product gas of the electrolysis plant (2) can be reduced by
making optimum use of the heating of the product gas by the
compression process, whereby the hydrogen product gas is
subsequently fed to a recombiner (14, 14a, 14b) which contains
a catalyst in which the oxygen recombines with the hydrogen to
form water. The invention also relates to an electrolysis plant
(2) designed for efficient product gas purification, by means of
which hydrogen purified from oxygen as an impurity gas can be
produced as a product gas.
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SOLID OXIDE ELECTROLYZER SYSTEMS CONTAINING HYDROGEN PUMP AND METHOD OF OPERATING THEREOF
Nº publicación EP4086370A2 09/11/2022
Solicitantes

BLOOM ENERGY CORP [US]

Resumen

A method of operating a solid oxide electrolyzer system
includes providing a water inlet stream to at least one solid
oxide electrolyzer cell (SOEC), generating a wet hydrogen
product stream from the at least one SOEC, providing the wet
hydrogen product stream to at least one hydrogen pump,
generating a compressed hydrogen product and an unpumped
effluent in the at least one hydrogen pump, and recycling at
least a portion of the unpumped effluent upstream of the at
least one hydrogen pump.
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HYDROGEN PRODUCTION CELL
Nº publicación EP4101811A1 14/12/2022
Solicitantes

HITACHI LTD [JP]

Resumen

Photocatalyst technology is provided which is for creating a
structure that facilitates spatial charge separation without
individually making a p-type semiconductor and an n-type
semiconductor, in order to enable separation between electrons
and positive holes and inhibition of recombination. A hydrogen
production cell 100 includes: a photocatalyst composed of a
semiconductor; an aqueous medium; and a ferroelectric placed
to face the photocatalyst, the ferroelectric creating a potential
gradient with respect to the photocatalyst.

MULTI-FUEL BOILER
Nº publicación EP4092162A1 23/11/2022
Solicitantes

F M T S R L [IT]

Resumen

Multi-fuel boiler (100) comprising:- a burner (102) configured to receive and mix a fuel and an oxidizer;- a heat
exchanger (103) placed near the burner (102) and configured to connect to a plumbing (104), the heat exchanger
(103) being configured to receive a fluid to be heated and to send a heated fluid from/to said plumbing (104);- an
electrolysis device (105) connected to the burner (102) and configured to generate gaseous hydrogen and feed the
generated gaseous hydrogen as fuel for the burner (102).

MAGNETOHYDRODYNAMIC HYDROGEN ELECTRICAL POWER GENERATOR
Nº publicación EP4100678A1 14/12/2022
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.
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COMPRESSION APPARATUS
Nº publicación EP4089206A1 16/11/2022
Solicitantes

PANASONIC IP MAN CO LTD [JP]

Resumen

The compression apparatus according to the present disclosure
includes an electrolyte membrane, an anode disposed on a
principal surface of the electrolyte membrane, a cathode
disposed on another principal surface of the electrolyte
membrane, an anode separator disposed on the anode, a
cathode separator disposed on the cathode, and a voltage
applicator that applies a voltage between the anode and the
cathode. Upon the voltage applicator applying the voltage, the
compression apparatus causes protons extracted from an
anode fluid fed to the anode to move to the cathode through the
electrolyte membrane and produces compressed hydrogen.
The anode separator has a fluid channel through which the
anode fluid flows on the anode, a manifold hole through which
the anode fluid is fed to the fluid channel, and a communicating
path through which the manifold hole and the fluid channel are
communicated with each other. The fluid channel, the manifold
hole, and the communicating path are formed in an anode-side
principal surface of the anode separator. The compression
apparatus includes a face seal disposed on an outer periphery
of a region of the anode-side principal surface of the anode
separator, the region facing the anode, the face seal being
arranged to cover the communicating path. The face seal has a
three-layer structure including a metal sheet and a pair of
elastic sheets disposed on respective principal surfaces of the metal sheet.

METHOD AND DEVICE FOR PRODUCING HYDROGEN FROM AMMONIA
Nº publicación EP4112539A1 04/01/2023
Solicitantes

LINDE GMBH [DE]

AN INTEGRATED PROCESS AND INTEGRATED SYSTEM FOR OBTAINING CHEMICALS FROM RENEWABLE ORGANIC
MATERIAL BY HYDROTREATMENT
Nº publicación EP4108740A1 28/12/2022
Solicitantes

BOREALIS AG [AT]

Resumen

The present invention relates to an integrated process for obtaining chemicals from renewable organic material (100)
by hydrotreatment comprising the steps of feeding the renewable organic material (101) into at least one
pre-treatment unit (102) for removing any material (117) not suitable as feedstock for subsequent hydrotreatment,
feeding the pre-treated organic material from the at least one pre-treatment unit (102) to at least one hydrotreatment
unit (103) for providing gas-oil like hydrocarbons (107) from the pre-treated organic material in the presence of
hydrogen and a catalyst, feeding the gas-oil like hydrocarbons (107) from the at least one hydrotreatment unit (103)
into at least one steam cracker furnace unit (108) for thermal cracking for providing a cracked product mixture (109);
feeding the cracked product mixture (109) into at least one steam cracker fractionation unit (110) for separating the
cracked product mixture into high value chemicals (111), in particular ethylene, propylene, butadiene and BTX
aromatics, hydrogen (112), fuel gas (113) and fuel oil (114), wherein at least part of the hydrogen (112) from the at
least one steam cracker fractionation unit (110) is recycled back to the at least one hydrotreatment unit (103).
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COMPRESSION APPARATUS
Nº publicación EP4089204A1 16/11/2022
Solicitantes

PANASONIC IP MAN CO LTD [JP]

Resumen

A compression apparatus according to the present disclosure
includes an electrolyte membrane, an anode disposed on a
principal surface of the electrolyte membrane, a cathode
disposed on another principal surface of the electrolyte
membrane, an anode separator disposed on the anode, a
cathode separator disposed on the cathode, and a voltage
applicator that applies a voltage between the anode and the
cathode. Upon the voltage applicator applying the voltage, the
compression apparatus causes protons extracted from an
anode fluid fed to the anode to migrate to the cathode through
the electrolyte membrane and produces compressed hydrogen.
The cathode separator has a first O-ring groove formed in a
cathode-side principal surface of the cathode separator, the
cathode-side principal surface being directed toward the
cathode, so as to surround a region of the cathode-side
principal surface, the region facing the cathode. The
compression apparatus includes a first O-ring held by the first
O-ring groove and a face seal disposed on an outer periphery
of a region of an anode-side principal surface of the anode
separator, the anode-side principal surface being directed
toward the anode, the region facing the anode.

PROCESS FOR THE PRODUCTION OF HYDROGEN
Nº publicación EP4105171A1 21/12/2022
Solicitantes

UPM KYMMENE CORP [FI]

Resumen

The present invention provides a process for the production of hydrogen, comprising (i) subjecting water to
electrolysis to produce oxygen and hydrogen, and (ii) reforming methanol in the presence of oxygen to produce
hydrogen, wherein at least a portion of the oxygen used in the reforming of methanol is oxygen produced by the
electrolysis of water. The invention also provides a process for the production of hydrocarbons using the hydrogen, a
system for the production of hydrogen, and a system for the production of hydrocarbons.
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NOVEL OXYFLUORIDES, ELECTRODES CONTAINING THEM AND THEIR USE FOR HYDROGEN PRODUCTION
Nº publicación EP4086371A1 09/11/2022
Solicitantes

UNIV DU MANS [FR]
UNIV MONTREAL [CA]

Resumen

The present invention concerns novel oxyfluoride derivatives
and their preparation, as well as their uses as catalysts in
electrochemistry, including the electrodes and electrochemical
cells comprising them. These may be useful for hydrogen
production.

ASSEMBLY AND METHOD FOR ENVIRONMENTALLY FRIENDLY HYDROGEN PRODUCTION
Nº publicación EP4095286A1 30/11/2022
Solicitantes

SIEMENS ENERGY GLOBAL GMBH & CO KG [DE]

Resumen

Es wird eine Anordnung 1 zur umweltfreundlichen Erzeugung von Wasserstoff 2 angegeben. Die Anordnung weist
auf: eine Elektrolyseeinrichtung 4, ausgebildet zur Erzeugung von Wasserstoff 2 mittels Elektrolyse von Wasser 5,
einen Kühlmediumkreislauf 6, ausgebildet zur Kühlung der Elektrolyseeinrichtung 4, und eine
Hochtemperaturwärmepumpe 7, ausgebildet zur Aufnahme von Wärmeenergie von einem im Kühlmediumkreislauf 6
strömenden Kühlmedium 8a, 8b und Abgabe von Wärmeenergie an ein Heizmedium 9a, 9b.Daneben wird ein
Verfahren zur umweltfreundlichen Erzeugung von Wasserstoff 2 angegeben.

METHOD FOR PROVIDING A GAS, SEPARATOR, AND ELECTROLYZER WITH SEPARATOR
Nº publicación EP4092160A1 23/11/2022
Solicitantes

HITACHI ZOSEN INOVA AG [CH]

Resumen

The invention relates to a method for providing a gas, in particular one of hydrogen and oxygen, by natural separation
from a liquid containing the gas, in particular from the electrolyte of an electrolysis, in a separation zone within a
vessel, wherein the separation zone comprises a flow of the liquid on a surface arranged in the vessel, the velocity
field of said flow having a vorticity and/or one or more changes in its direction component orthogonal to gravity.
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WATER ELECTROLYSIS STACK FOR GENERATING HYDROGEN AND OXYGEN FROM WATER
Nº publicación WO2022233386A1 10/11/2022
Solicitantes

HOELLER ELECTROLYZER GMBH [DE]

Resumen

The water electrolysis stack (0) is used to generate hydrogen and oxygen from water and has a number of PEM-type
electrolysis cells (2) arranged to form a cell stack (1). A first channel for supplying water, a second channel for
removing water and the product gas oxygen and a third channel for removing the product gas hydrogen pass through
the cell stack (1). The electrolysis cells (2) have a catalytically coated proton exchange membrane which adjoins a
bipolar plate via a sealing frame on the hydrogen side, the rear face of which bipolar plate in turn rests on the
membrane of the adjacent cell on the oxygen side. The bipolar plate is designed as a sintered component and has a
planar metal plate on which a metal frame is situated that accommodates a channel-forming element in a central
recess, and thereabove a second metal frame having a central recess and a porous transport layer incorporated
therein. The channels of the channel-forming element connect the first and the second channel of the cell stack.

METHOD FOR PRODUCING HYDROGEN AND OXYGEN BY MEANS OF AN ELECTROLYSER
Nº publicación EP4087957A1 16/11/2022
Solicitantes

SMS GROUP GMBH [DE]

Resumen

The invention relates to a method for generating hydrogen and
oxygen by means of an electrolyser (1), comprising at least one
anode chamber (2) having an anode (3) and at least one
cathode chamber (4) having a cathode (5), wherein the at least
one anode (3) and the at least one cathode (5) are energised
by means of a modulated current and the generation of
hydrogen and oxygen takes place within the electrolyser (1)
using a defined pulse pattern sequence (12), which is formed
from at least one pulse pattern (13).
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ELECTROLYTIC REACTION SYSTEM FOR PRODUCING GASEOUS HYDROGEN AND OXYGEN
Nº publicación EP4103765A1 21/12/2022
Solicitantes

ASA ENERGIE GMBH [AT]

Resumen

The invention relates to an electrolytic reaction system (1) for
producing gaseous hydrogen and oxygen, comprising a
reaction chamber (2, 69) for accommodating an electrolyte and
an electrode arrangement (3) which is composed of a plurality
of anodic and cathodic electrodes (5, 6). At least one flow
channel (71) for the electrolyte is formed between jacket
surfaces of electrodes which are spaced apart from each other,
said flow channel extending between a first axial end for the
entry of the electrolyte into the electrode arrangement (3) and a
second axial end for the exit of the electrolyte from the
electrode arrangement (3). The at least one flow channel (71)
has at least one first flow cross-section and at least one second
flow cross-section, the second flow cross-section being smaller
than the first flow cross-section and the comparatively smaller
second flow cross-section is formed in a partial section of the at
least one flow channel (71), which is closest to the second axial
end of the electrode arrangement. An improved, in particular a
more efficient electrolytic reaction system (1) is thereby
achieved.
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