
 

Carbon Capture 

and

Separation 

Mechanisms

(Pre-combustion and post-combustion)

 Electrochemical 

Swing Adsorption

 Electrochemical 

Swing Adsorption

 Redox-Mediated 

pH Swing Systems

 Redox-Mediated 

pH Swing Systems

 Electrochemical 

Membrane Systems

 Electrochemical 

Membrane Systems

 Proton Conducting 

Membranes

 Proton Conducting 

Membranes

 Anion Exchange 

Membranes

 Anion Exchange 

Membranes

 Electrochemical 

Reduction of CO2

 Electrochemical 

Reduction of CO2

 Capacitive Electrochemical 

Separation

 Capacitive Electrochemical 

Separation

 Electrochemical Carbonate 

Formation

 Electrochemical Carbonate 

Formation

 Electrodialysis Electrodialysis

 Electrodeionization Electrodeionization

 Electrochemical-mediated 

Amine Regeneration

 Electrochemical-mediated 

Amine Regeneration

 Gas-fed 

Electrochemical Cells

 Gas-fed 

Electrochemical Cells

 CO2 Reduction 

Cells

 CO2 Reduction 

Cells

 Selective CO2 

Separation Cells

 Selective CO2 

Separation Cells

 Switchable Electrochemical 

Systems

 Switchable Electrochemical 

Systems

 Supercritical Fluids in 

Electrochemical Processes

 Supercritical Fluids in 

Electrochemical Processes

 Electrical-biological hybrid 

system

 Electrical-biological hybrid 

system

 Hybrid Electrochemical 

Systems

 Hybrid Electrochemical 

Systems

 Microbial Electrochemical 

Systems

 Microbial Electrochemical 

Systems

 Electromethanogenesis Electromethanogenesis

 Microbial Carbonate 

Precipitation

 Microbial Carbonate 

Precipitation

 Electrochemical 

separation

 Chemical 

Absorption

 Physical 

Absorption

 Physical 

Absorption

 Amine-Based 

Systems

 Primary, Secondary, and 

Tertiary Amines

 Sterically Hindered 

Amines

 Blended Amines

 Carbonate-Based 

Systems

 Potassium Carbonate 

(Benfield Process)

 Hot Potassium Carbonate 

(Benfield Process)

 Potassium Carbonate 

with Promoters

 Aqueous Ammonia

 Chilled Ammonia 

Process

 Membranes for 

Chemical Absorption

 Facilitated Transport 

Membranes

 Ionic Liquid 

Membranes

 Amine-Functionalized 

Membranes

 Enzyme-Embedded 

Membranes

 Mixed Matrix Membranes with 

Chemical Absorbents

 Enzyme-Based 

Systems

 Carbonic Anhydrase 

Systems

 Ionic Liquids-Based 

System

 Task-Specific Ionic 

Liquids

 Amine-Functionalized Ionic 

Liquids

 Glycols Glycols Ethylene Glycol Ethylene Glycol

 Diethylene glycol Diethylene glycol

 Triethylene glycol Triethylene glycol

 Monoethylene 

glycol

 Monoethylene 

glycol

 Ether-Based 

Solvents

 Ether-Based 

Solvents

 Ethyl Acetate Ethyl Acetate

 Alcohol Alcohol

 Amino Acid-Based 

DES

 Amino Acid-Based 

DES

 potassium taurate potassium taurate

 Hydrophilic 

Solvents

 Hydrophilic 

Solvents

 Suger-Based DES Suger-Based DES

 Glucose-Based Glucose-Based

 Methanol Methanol

 Ethanol-based 

alcohosl

 Ethanol-based 

alcohosl

 Isopropanol  Isopropanol 

 n-Butanol n-Butanol

  Monoethanolamine-

methanol hybrid solvents

  Monoethanolamine-

methanol hybrid solvents

 potassium L-

lysinate

 potassium L-

lysinate

 Ester-Based 

Solvents

 Ester-Based 

Solvents

 Amines Amines

 Alkanolamines Alkanolamines

 Diethanolamine Diethanolamine

 N-

methyldiethanolamine

 N-

methyldiethanolamine

 2-amino-2-methyl-1-

propanol

 2-amino-2-methyl-1-

propanol

 

Monoethanolamine

 

Monoethanolamine

 Amino Acids Amino Acids

 Potassium L-

alaninate

 Potassium L-

alaninate

 potassium 

glycinate

 potassium 

glycinate

 potassium L-

prolinate

 potassium L-

prolinate

 Fructose-Based Fructose-Based

 Sucrose-Based  Sucrose-Based 

 Mixture-Based

 Lactose-Based
 Single Amino Acid-

Based

 Single Amino Acid-

Based

 Binary Amino 

Acid-Based

 Binary Amino 

Acid-Based

 Amino Acid-citric 

acid-Based

 Amino Acid-citric 

acid-Based

 Metal-based 

amino acid salt

 Metal-based 

amino acid salt

 Arginine-Based Arginine-Based

 Halide-based DES Halide-based DES

 Metal Salt-based 

DES

 Metal Salt-based 

DES

 Hydrated‐Metal‐Halide -

based DES

 Hydrated‐Metal‐Halide -

based DES

 Choline Chloride-

Based DES

 Choline Chloride-

Based DES

 Polymer-Based Polymer-Based

 Functionalized 

DES

 Functionalized 

DES

 Hybrid DES Hybrid DES

 DES-IL Hybrids DES-IL Hybrids

 DES-Solvent 

Mixtures

 DES-Solvent 

Mixtures

 Water-based  Water-based 

 Choline-based 

DES

 Choline-based 

DES

 Ammonium salt-

based

 Ammonium salt-

based

 Synthetic DES

 Natural (Bio) DES Natural (Bio) DES

 Organic Acid-

Based

 Organic Acid-

Based

 Citric Acid-Based Citric Acid-Based

 Lactic Acid-Based Lactic Acid-Based

 Tartaric Acid-

Based

 Tartaric Acid-

Based

 Deep Eutectic Solvents Deep Eutectic Solvents

 Task-Specific Ionic 
Liquids

 Task-Specific Ionic 
Liquids

 Aprotic Ionic Liquids Aprotic Ionic Liquids

 Protic Ionic Liquids Protic Ionic Liquids

 Phosphonium-Based 
Ionic Liquids

 Phosphonium-Based 
Ionic Liquids

 Imidazolium-Based 
Ionic Liquids

 Imidazolium-Based 
Ionic Liquids

 Pyridinium-Based 
Ionic Liquids

 Pyridinium-Based 
Ionic Liquids

 Ammonium-Based 
Ionic Liquids

 Ammonium-Based 
Ionic Liquids

 Choline-Based Ionic 
Liquids

 Choline-Based Ionic 
Liquids

 Metal-Containing 
Ionic Liquids

 Metal-Containing 
Ionic Liquids

 Guanidinium-Based 
Ionic Liquids

 Guanidinium-Based 
Ionic Liquids

 Ionic liquid Ionic liquid

 Tailored Tailored

Other

 MDEA-based gas-

liquid absorption

 MDEA-based gas-

liquid absorption

 Selexol Process Selexol Process

 Dual-stage Selexol 

process

 Dual-stage Selexol 

process

 Combined Sulfinol-

Selexol process

 Combined Sulfinol-

Selexol process

 Rectisol Process Rectisol Process

 Purisol Process Purisol Process

 Fluor process Fluor process

 Morphysorb 

process

 Morphysorb 

process

 Sulfinol Process Sulfinol Process

 Hydrophobic 

solvents

 Hydrophobic 

solvents

 Fluorinated 

Solvents

 Fluorinated 

Solvents

 Silicone-Based 

Solvents

 Silicone-Based 

Solvents

 Halogenated 

Solvents

 Halogenated 

Solvents

 Hydrophobic Deep 

Eutectic Solvents

 Hydrophobic Deep 

Eutectic Solvents

 Polyindole Polyindole

 Phenolic resin Phenolic resin

 Dicyandiamide 

and F127

 Dicyandiamide 

and F127

 Commercial PVDC-

methyl acrylate

 Commercial PVDC-

methyl acrylate

 Melamine–

formaldehyde resin

 Melamine–

formaldehyde resin

 Pitch Pitch
 Calcium Oxide 

(CaO)

 Calcium Oxide 

(CaO)

 Magnesium 

Oxide (MgO)

 Magnesium 

Oxide (MgO)

 Potassium Carbonate 

(K2CO3)

 Potassium Carbonate 

(K2CO3)
 Supercritical 

Carbon Dioxide

 Supercritical 

Carbon Dioxide

 Carbon-Based 

Adsorbents

 Carbon-Based 

Adsorbents

 Supercritical Water

 Supercritical 

Alcohols

 Supercritical Fluorinated 

Solvents

 Coal-Based 

Activated Carbon

 Coal-Based 

Activated Carbon

 Anthracite-Based 

Activated Carbon

 Anthracite-Based 

Activated Carbon

 Tire-Derived 

Activated Carbon

 Tire-Derived 

Activated Carbon

 Textile Waste-Derived 

Activated Carbon

 Textile Waste-Derived 

Activated Carbon

 Biomass-based 

Activated Carbon

 Biomass-based 

Activated Carbon

 Fruit Stone and Nut 

Shell Activated Carbon

 Fruit Stone and Nut 

Shell Activated Carbon

 Palm kernel shell Palm kernel shell

 Olive stones Olive stones

 Coconut Shell 

Activated Carbon

 Coconut Shell 

Activated Carbon

 Wood-Based 

Activated Carbon

 Wood-Based 

Activated Carbon

 Bamboo-Based 

Activated Carbon

 Bamboo-Based 

Activated Carbon

 Peat-Based 

Activated Carbon

 Peat-Based 

Activated Carbon

 Agricultural waste-derived 

activated carbon

 Agricultural waste-derived 

activated carbon

 Ultra-Microporous 

CMS

 Ultra-Microporous 

CMS

 Microporous CMS Microporous CMS

 Mesoporous CMS Mesoporous CMS

 Non-Functionalized 

CMS

 Non-Functionalized 

CMS

 Functionalized 

CMS

 Functionalized 

CMS

 Coal-Based CMS Coal-Based CMS

 Polymer-Derived 

CMS

 Polymer-Derived 

CMS

 Biomass-Derived 

CMS

 Biomass-Derived 

CMS

 Target Gas Pair 

Separation

 H2/CO2 Selective 

CMS

 H2/CO2 Selective 

CMS

 N2/CO2 Selective 

CMS

 N2/CO2 Selective 

CMS

 CH4/H2 Selective 

CMS

 CH4/H2 Selective 

CMS

 CH4/CO2 

Selective CMS

 CH4/CO2 

Selective CMS

 Activated Carbon 
Adsorption

 Activated Carbon 
Adsorption

 Carbon Molecular 
Sieve

 Carbon Molecular 
Sieve

 Graphene-Based 
Adsorbents

 Graphene-Based 
Adsorbents

 Graphene oxide Graphene oxide

 Carbon-rGO Carbon-rGO

 Graphene Graphene

 Amine-Functionalized 

Graphene

 Amine-Functionalized 

Graphene

 Graphene-Based Metal-

Organic Frameworks

 Graphene-Based Metal-

Organic Frameworks

 Graphene Aerogels and 

Foams

 Graphene Aerogels and 

Foams

 Graphene 

Nanocomposites

 Graphene 

Nanocomposites

 Membranes Membranes

 Hollow Fiber 

Membranes

 Hollow Fiber 

Membranes

 Polymeric 

Membranes

 Polymeric 

Membranes

 Inorganic 

Membranes

 Inorganic 

Membranes

 Mixed Matrix 

Membranes

 Mixed Matrix 

Membranes

 Carbon Molecular 

Sieve Membranes

 Carbon Molecular 

Sieve Membranes

 Ionic Liquid 

Membranes

 Ionic Liquid 

Membranes

 Facilitated Transport 

Membranes

 Facilitated Transport 

Membranes

 Palladium 

Membranes

 Palladium 

Membranes

 Perovskite-type 

Membranes

 Perovskite-type 

Membranes

 Graphene Oxide 

Membranes

 Graphene Oxide 

Membranes

 Cryogenic 
Membranes
 Cryogenic 

Membranes

 Polymeric Cryogenic 

Membranes

 Inorganic Cryogenic 

Membranes

 Composite Cryogenic 

Membranes

 Metallic Cryogenic 

Membranes

 Ceramic Cryogenic 

Membranes

 Silica-Based Cryogenic 

Membranes

 Composite 
Membranes
 Composite 
Membranes

 Ether-functionalized ionic liquid based 

composite membranes

 Ether-functionalized ionic liquid based 

composite membranes

 Nanocomposite sodalite/

ceramic membrane

 Nanocomposite sodalite/

ceramic membrane

 Pd composite 

membrane

 Pd composite 

membrane  Hybrid Membranes Hybrid Membranes

 Hydrophilic Hollow 

Fiber Contactors

 Hydrophilic Hollow 

Fiber Contactors

 Polysulfone hollow fiber 

membrane contactor

 Polysulfone hollow fiber 

membrane contactor

 Polyethersulfone hollow fiber 

membrane contactor

 Polyethersulfone hollow fiber 

membrane contactor

 Polyvinylidene fuoride hollow fiber 

membrane contactor

 Polyvinylidene fuoride hollow fiber 

membrane contactor

 Polyetherimide hollow fiber 

membrane contactor

 Polyetherimide hollow fiber 

membrane contactor

 Polyamide-imide hollow fiber 

membranes

 Polyamide-imide hollow fiber 

membranes

 Cellulose Acetate Hollow 

Fiber Membranes

 Cellulose Acetate Hollow 

Fiber Membranes

 Polyacrylonitrile Hollow 

Fiber Membranes

 Polyacrylonitrile Hollow 

Fiber Membranes

 Polyvinyl Alcohol Hollow 

Fiber Membranes

 Polyvinyl Alcohol Hollow 

Fiber Membranes

 Hydrophobic Hollow 

Fiber Contactors

 Hydrophobic Hollow 

Fiber Contactors

 Carbon Molecular Sieve Hollow 

Fiber Membranes

 Carbon Molecular Sieve Hollow 

Fiber Membranes

 Polyethylene hollow fiber membrane 

contactor

 Polyethylene hollow fiber membrane 

contactor

 Polypropylene hollow fiber 

membrane contactor

 Polypropylene hollow fiber 

membrane contactor

 Polyvinylidene hollow fiber 

membrane contactor

 Polyvinylidene hollow fiber 

membrane contactor

 Microporous nonwetted polypropylene 

hollow fiber membrane contactor

 Microporous nonwetted polypropylene 

hollow fiber membrane contactor

 Polytetrafluoroethylene hollow fiber 

membrane contactor

 Polytetrafluoroethylene hollow fiber 

membrane contactor

 Polymethyl pentene hollow fiber 

membrane contactors

 Polymethyl pentene hollow fiber 

membrane contactors

 Polydimethylsiloxane pentene hollow 

fiber membrane contactors

 Polydimethylsiloxane pentene hollow 

fiber membrane contactors

 General Hollow 

Fiber Membranes

 Biomimetic Hollow Fiber 

Membranes

 Biomimetic Hollow Fiber 

Membranes

 Blend or Copolymer Hollow 

Fiber Membranes

 Blend or Copolymer Hollow 

Fiber Membranes

 Surface-Modified Hollow 

Fiber Membranes

 Surface-Modified Hollow 

Fiber Membranes

 Functionalized Hollow 

Fiber Membranes

 Functionalized Hollow 

Fiber Membranes

 Polyether ether ketone hollow fiber 

membrane contactor

 Polyether ether ketone hollow fiber 

membrane contactor

 Polyvinylidene fuoride hollow fiber 

membrane contactor

 Polyvinylidene fuoride hollow fiber 

membrane contactor

 Fluorinated Ethylene Propylene 

Hollow Fiber Membranes

 Fluorinated Ethylene Propylene 

Hollow Fiber Membranes

 Ethylene-Chlorotrifluoroethylene 

Hollow Fiber Membranes

 Ethylene-Chlorotrifluoroethylene 

Hollow Fiber Membranes

 Polymeric Hollow 
Fiber Membranes
 Polymeric Hollow 
Fiber Membranes

 Ceramic Hollow Fiber 

Membranes

 Ceramic Hollow Fiber 

Membranes

 Composite Hollow Fiber 

Membranes

 Composite Hollow Fiber 

Membranes

 Metallic Hollow Fiber 

Membranes

 Metallic Hollow Fiber 

Membranes

 Ultrathin graphene oxide-based 

hollow fiber membranes

 Ultrathin graphene oxide-based 

hollow fiber membranes

 Specialized 

Adsorbents

 Hybrid Adsorbents

 Amine-Functionalized 

MOFs

 Amine-Functionalized 

MOFs

 Amine-Functionalized Silica Amine-Functionalized Silica

 Carbon Material-Metal 

Oxide Composites

 Carbon Material-Metal 

Oxide Composites

 Zeolite-Organic Polymer 

Composites

 Zeolite-Organic Polymer 

Composites

 Ionic Liquid-Infused 

Adsorbents

 Ionic Liquid-Infused 

Adsorbents

 Metal-Organic Framework-

Polymer Composites

 Metal-Organic Framework-

Polymer Composites

 Metal-organic framework 

hybrid adsorbents

 Metal-organic framework 

hybrid adsorbents

 CO2-Switchable Sorbents CO2-Switchable Sorbents

 Temperature-Switchable 

Sorbents

 Temperature-Switchable 

Sorbents

 Electrochemically-

Switchable Sorbents

 Electrochemically-

Switchable Sorbents

 Pressure-Switchable 

Sorbents

 Pressure-Switchable 

Sorbents

 Photo-switchable Sorbents Photo-switchable Sorbents

 Switchable Sorbents Switchable Sorbents

 Cryogenic 

Adsorption

 Cryogenic 

Adsorption

 Novel/Modified 

Materials

 Novel/Modified 

Materials

 Azo-Linked Polymer Azo-Linked Polymer

 Amine-Modified 

Titanium Oxide

 Amine-Modified 

Titanium Oxide

 Calcium Oxide-Based Hollow 

Sphere

 Calcium Oxide-Based Hollow 

Sphere

 Melamine-Modified Phenol 

Formaldehyde

 Melamine-Modified Phenol 

Formaldehyde

 Mannitol-Based Ketal-Linked 

Porous Organic Polymer

 Mannitol-Based Ketal-Linked 

Porous Organic Polymer

 Aramid Aramid

 Amine-Modified Molecularly 

Imprinted Polymer

 Amine-Modified Molecularly 

Imprinted Polymer

 Amine-Impregnated Silica 

Nanotube

 Amine-Impregnated Silica 

Nanotube

 Heterometallic 

MOF

 Heterometallic 

MOF

 Multi-Functionalised 

Polymer

 Multi-Functionalised 

Polymer

 Multi-Functionalised 

MOF

 Multi-Functionalised 

MOF
 Silica-Based 

Adsorbents

 Silica-Based 

Adsorbents

 Organic Raw 

Ingredients

 Organic Raw 

Ingredients

 Composite 

Materials

 Composite 

Materials

 Clathrate Hydrate 

Formation

 Clathrate Hydrate 

Formation

 Temperature 

Swing Adsorption

 Temperature 

Swing Adsorption

 Pressure Swing 

Adsorption

 Pressure Swing 

Adsorption

 Vacuum Swing 

Adsorption

 Vacuum Swing 

Adsorption

 Pressure Thermal 

Swing Adsorption

 Pressure Thermal 

Swing Adsorption

 Other Cryogenic 

separation

 Other Cryogenic 

separation

 Cryogenic 

Distillation

 Cryogenic 

Distillation

 Turboexpander 

Process

 Turboexpander 

Process

 Cryogenic 

Fractionation

 Cryogenic 

Fractionation
 Cyclopentane  Cyclopentane 

 Tetra-n-butyl 

Ammonium Bromide

 Tetra-n-butyl 

Ammonium Bromide

 Tetra-n-butyl 

Ammonium Chloride

 Tetra-n-butyl 

Ammonium Chloride

 Tetra-n-butyl 

Ammonium Nitrate

 Tetra-n-butyl 

Ammonium Nitrate

 Tetra-n-butyl 

Ammonium Flouride

 Tetra-n-butyl 

Ammonium Flouride

 Glucoamylase 

Aqueous Solutions

 Glucoamylase 

Aqueous Solutions

 Mine Waste Mine Waste

 Rice Straw Rice Straw

 Chitosan-Based 
Nano-Composite
 Chitosan-Based 
Nano-Composite

 Lignin Lignin

 Starch Starch

 Sodium Alginate Sodium Alginate

 Cadmium Oxide/Alkali Metal 
Halide Mixture

 Cadmium Oxide/Alkali Metal 
Halide Mixture

 Hydrotalcite/Graphene Oxide 
Composite

 Hydrotalcite/Graphene Oxide 
Composite

 Hydrotalcite/Activated Carbon 
Composite

 Hydrotalcite/Activated Carbon 
Composite

 Metal Oxyhydroxide/Biochar 
Composite

 Metal Oxyhydroxide/Biochar 
Composite

 Silica Gel Adsorption Silica Gel Adsorption

 Mesoporous silica Mesoporous silica

 Lithium Silicate-
Based Sorbents
 Lithium Silicate-
Based Sorbents

 Synthetic 

Adsorbents

 Metal Oxide-Based 

Adsorbents

 Metal Oxide-Based 

Adsorbents

 Zeolite Adsorption Zeolite Adsorption

 Custom-Designed 

Supercritical Mixtures

 Supercritical 

Fluids Solvents

 Metal-Organic 

Frameworks

 Metal-Organic 

Frameworks

 Lithium-based 

adsorbent 

 Lithium-based 

adsorbent 

 Amine-based 

sorbent

 Amine-based 

sorbent

 Polymeric 

Adsorbents

 Polymeric 

Adsorbents

 Covalent-organic 

frameworks

 Covalent-organic 

frameworks

Absorption

Physical 

Adsorbtion

University Of South-Eastern Norway

Campus Porsgrunn

Department of Process, Energy, and Environmental Technology

Carbon Mitigation Technologies - Part 3 Out of 3

Review of carbon capture and separation mechanisms

   

Prepared by: Zahir Barahmand

Main Supervisor: Prof. Marianne Eikeland

April 2024 (Rev 0)

As a part of:

PhD in life cycle assessment of biomass gasification from a circular economy perspective 

to fullfill some TrANsMIT Cost Action objectives

Usage Terms this Repository Contents

Welcome to my Open Research Repository! This repository is an initiative to promote 

transparency and collaboration in my research.Everyone is welcome to make 

improvements to this work or to create similar initiatives in other fields. It would be 

appreciated if you could share your suggestions for enhancements or new data 

applications with us. Contributions will be acknowledged in subsequent revisions with 

credit given to the contributors.

Permitted Use:

Data: All data files in this repository can be freely downloaded, printed, used, and 

adapted for your research or educational purposes, subject to proper attribution 

according to the terms of the Creative Commons Attribution 4.0 International License 

(CC BY 4.0).

Restricted Use:

Figures/Graphs: The figures, graphs, and visual illustrations included in this repository or 

in associated publications cannot be directly reproduced in other scholarly articles or 

reports. However, you may modify or create derivative works based on these visuals, 

provided that the resulting works are substantially different from the original and are 

properly cited.

Please note that different parts of these figures may have been submitted to a journal for 

review. Prior permission from the author is required if you intend to use these data in a 

review paper or as the primary component of your study. 

For any form of reuse or distribution, acknowledge the source as follows:

For data: [Cite with the relevant publication details or dataset DOI]

https://doi.org/10.23642/usn.25651425
For any part of figures/graphs: Adapted from [author, year, and DOI of the original work, 

if available].

By using this repository, you agree to respect the specified terms of use. For any further 

inquiries or required permissions, please contact: Zahir.Barahmand@usn.no.

At USN we THINK OPEN 

Special Thanks to:

Prof. Lars Andre Tokheim for his valuable insights and comments

https://doi.org/10.23642/usn.25651425https://doi.org/10.23642/usn.25651425

https://doi.org/10.23642/usn.25651425https://doi.org/10.23642/usn.25651425

https://doi.org/10.23642/usn.25651425https://doi.org/10.23642/usn.25651425

https://doi.org/10.23642/usn.25651425https://doi.org/10.23642/usn.25651425

https://doi.org/10.23642/usn.25651425https://doi.org/10.23642/usn.25651425

https://doi.org/10.23642/usn.25651425https://doi.org/10.23642/usn.25651425

https://pubs.rsc.org/en/content/articlehtml/2013/ee/c3ee41165f
https://pubs.rsc.org/en/content/articlehtml/2013/ee/c3ee41165f
https://pubs.acs.org/doi/full/10.1021/acs.accounts.3c00430
https://pubs.acs.org/doi/full/10.1021/acs.accounts.3c00430
https://www.sciencedirect.com/science/article/pii/S0043135422002937
https://www.sciencedirect.com/science/article/pii/S0043135422002937
https://www.nature.com/articles/s41565-019-0536-5
https://www.nature.com/articles/s41565-019-0536-5
https://www.mdpi.com/2297-8739/10/8/424
https://www.mdpi.com/2297-8739/10/8/424
https://en.wikipedia.org/wiki/Electrochemical_reduction_of_carbon_dioxide#:~:text=The%20electrochemical%20reduction%20of%20carbon,of%20carbon%20capture%20and%20utilization.
https://en.wikipedia.org/wiki/Electrochemical_reduction_of_carbon_dioxide#:~:text=The%20electrochemical%20reduction%20of%20carbon,of%20carbon%20capture%20and%20utilization.
https://onlinelibrary.wiley.com/doi/full/10.1002/ange.202101818
https://onlinelibrary.wiley.com/doi/full/10.1002/ange.202101818
https://www.sciencedirect.com/science/article/pii/S2949821X23000297
https://www.sciencedirect.com/science/article/pii/S2949821X23000297
https://iopscience.iop.org/article/10.1149/1945-7111/abbbb9
https://iopscience.iop.org/article/10.1149/1945-7111/abbbb9
https://pubs.acs.org/doi/full/10.1021/ie402538d
https://pubs.acs.org/doi/full/10.1021/ie402538d
https://pubs.rsc.org/en/content/articlehtml/2013/ee/c3ee41165f
https://pubs.rsc.org/en/content/articlehtml/2013/ee/c3ee41165f
https://iopscience.iop.org/article/10.1149/1945-7111/abbbb9
https://iopscience.iop.org/article/10.1149/1945-7111/abbbb9
https://pubs.acs.org/doi/full/10.1021/acs.accounts.8b00010
https://pubs.acs.org/doi/full/10.1021/acs.accounts.8b00010
https://www.sciencedirect.com/science/article/pii/S0376738807000221
https://www.sciencedirect.com/science/article/pii/S0376738807000221
https://chemistry-europe.onlinelibrary.wiley.com/doi/full/10.1002/cssc.201300624
https://chemistry-europe.onlinelibrary.wiley.com/doi/full/10.1002/cssc.201300624
https://www.sciencedirect.com/science/article/pii/S0021951718303294
https://www.sciencedirect.com/science/article/pii/S0021951718303294
https://www.sciencedirect.com/science/article/pii/S1096717618300478
https://www.sciencedirect.com/science/article/pii/S1096717618300478
https://onlinelibrary.wiley.com/doi/abs/10.1002/ghg.1823
https://onlinelibrary.wiley.com/doi/abs/10.1002/ghg.1823
https://www.sciencedirect.com/science/article/pii/B9780128218785000167
https://www.sciencedirect.com/science/article/pii/B9780128218785000167
https://www.sciencedirect.com/science/article/pii/S004896972106808X
https://www.sciencedirect.com/science/article/pii/S004896972106808X
https://academic.oup.com/femsec/article/91/3/fiv017/437986?login=true
https://academic.oup.com/femsec/article/91/3/fiv017/437986?login=true
https://www.sciencedirect.com/science/article/abs/pii/B9781845695156500030
https://www.sciencedirect.com/science/article/abs/pii/B9781845695156500030
http://Glycols
http://Glycols
http://Glycols
http://Glycols
http://Glycols
http://Glycols
http://Glycols
http://Glycols
https://pubs.acs.org/doi/10.1021/acsomega.1c01355
https://pubs.acs.org/doi/10.1021/acsomega.1c01355
https://www.sciencedirect.com/science/article/pii/S0021961417301970
https://www.sciencedirect.com/science/article/pii/S0021961417301970
https://onlinelibrary.wiley.com/doi/full/10.1002/ceat.202200135
https://onlinelibrary.wiley.com/doi/full/10.1002/ceat.202200135
https://www.sciencedirect.com/science/article/pii/S1750583620301213
https://www.sciencedirect.com/science/article/pii/S1750583620301213
https://www.sciencedirect.com/science/article/pii/S0167732222021997
https://www.sciencedirect.com/science/article/pii/S0167732222021997
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://www.sciencedirect.com/science/article/pii/S1385894718305515
https://www.sciencedirect.com/science/article/pii/S1385894718305515
https://www.sciencedirect.com/science/article/pii/S0167732219369582
https://www.sciencedirect.com/science/article/pii/S0167732219369582
https://www.sciencedirect.com/science/article/pii/S0167732219353097
https://www.sciencedirect.com/science/article/pii/S0167732219353097
https://www.sciencedirect.com/science/article/pii/S1364032119305076
https://www.sciencedirect.com/science/article/pii/S1364032119305076
https://www.sciencedirect.com/science/article/pii/S1364032119305076
https://www.sciencedirect.com/science/article/pii/S1364032119305076
https://www.sciencedirect.com/science/article/pii/S0306261921002750
https://www.sciencedirect.com/science/article/pii/S0306261921002750
https://onlinelibrary.wiley.com/doi/full/10.1002/ceat.202200135
https://onlinelibrary.wiley.com/doi/full/10.1002/ceat.202200135
https://www.sciencedirect.com/science/article/pii/S1876610209000162
https://www.sciencedirect.com/science/article/pii/S1876610209000162
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://www.sciencedirect.com/science/article/pii/S002196141830418X
https://www.sciencedirect.com/science/article/pii/S002196141830418X
https://onlinelibrary.wiley.com/doi/full/10.1002/ghg.1446
https://onlinelibrary.wiley.com/doi/full/10.1002/ghg.1446
https://www.sciencedirect.com/science/article/pii/S1750583620301213
https://www.sciencedirect.com/science/article/pii/S1750583620301213
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://pubs.acs.org/doi/full/10.1021/ef400413r
https://pubs.acs.org/doi/full/10.1021/ef400413r
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://backend.orbit.dtu.dk/ws/portalfiles/portal/74214405/Ph_d_Lerche_B_M_28_20_08_2012_29..PDF
https://www.sciencedirect.com/science/article/pii/S002245961830375X
https://www.sciencedirect.com/science/article/pii/S002245961830375X
https://www.sciencedirect.com/science/article/pii/S0167732219353097
https://www.sciencedirect.com/science/article/pii/S0167732219353097
https://www.sciencedirect.com/science/article/pii/S0167732220369877
https://www.sciencedirect.com/science/article/pii/S0167732220369877
https://www.sciencedirect.com/science/article/pii/S0167732224004021
https://www.sciencedirect.com/science/article/pii/S0167732224004021
https://www.sciencedirect.com/science/article/pii/S2352554123003510
https://www.sciencedirect.com/science/article/pii/S2352554123003510
https://www.sciencedirect.com/science/article/pii/S2213343724006638
https://www.sciencedirect.com/science/article/pii/S2213343724006638
http://www.ukm.edu.my/jsm/pdf_files/SM-PDF-52-5-2023/8.pdf
http://www.ukm.edu.my/jsm/pdf_files/SM-PDF-52-5-2023/8.pdf
https://onlinelibrary.wiley.com/doi/full/10.1002/advs.202204908
https://onlinelibrary.wiley.com/doi/full/10.1002/advs.202204908
https://pubs.rsc.org/en/content/articlelanding/2024/gc/d3gc04112c/unauth
https://pubs.rsc.org/en/content/articlelanding/2024/gc/d3gc04112c/unauth
https://pubmed.ncbi.nlm.nih.gov/31310427/
https://pubmed.ncbi.nlm.nih.gov/31310427/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8540169/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8540169/
https://www.sciencedirect.com/science/article/pii/S0167732222010133
https://www.sciencedirect.com/science/article/pii/S0167732222010133
https://pubs.acs.org/doi/full/10.1021/acssuschemeng.2c07590
https://pubs.acs.org/doi/full/10.1021/acssuschemeng.2c07590
https://www.sciencedirect.com/science/article/pii/S0167732223010061
https://www.sciencedirect.com/science/article/pii/S0167732223010061
https://www.mdpi.com/2073-4352/10/11/978
https://www.mdpi.com/2073-4352/10/11/978
https://www.hindawi.com/journals/jchem/2021/9940750/
https://www.hindawi.com/journals/jchem/2021/9940750/
https://www.proquest.com/intermediateredirectforezproxy
https://www.proquest.com/intermediateredirectforezproxy
https://www.sciencedirect.com/science/article/abs/pii/B9780444632593000033
https://www.sciencedirect.com/science/article/abs/pii/B9780444632593000033
https://www.sciencedirect.com/science/article/pii/S0167732218366765
https://www.sciencedirect.com/science/article/pii/S0167732218366765
https://pubs.aip.org/aip/acp/article/1823/1/020022/584738/Natural-deep-eutectic-solvents-NADES-as-green
https://pubs.aip.org/aip/acp/article/1823/1/020022/584738/Natural-deep-eutectic-solvents-NADES-as-green
https://pubs.acs.org/doi/full/10.1021/acs.iecr.8b01249
https://pubs.acs.org/doi/full/10.1021/acs.iecr.8b01249
https://scindeks.ceon.rs/Article.aspx?artid=2406-29791601053T
https://scindeks.ceon.rs/Article.aspx?artid=2406-29791601053T
https://www.sciencedirect.com/science/article/pii/S1383586620325120
https://www.sciencedirect.com/science/article/pii/S1383586620325120
https://pubs.acs.org/doi/full/10.1021/acs.iecr.8b01249
https://pubs.acs.org/doi/full/10.1021/acs.iecr.8b01249
https://chemistry-europe.onlinelibrary.wiley.com/doi/full/10.1002/cssc.201600987
https://chemistry-europe.onlinelibrary.wiley.com/doi/full/10.1002/cssc.201600987
https://pubs.rsc.org/en/content/articlehtml/2011/ra/c1ra00307k
https://pubs.rsc.org/en/content/articlehtml/2011/ra/c1ra00307k
https://pubs.acs.org/doi/full/10.1021/acs.jced.1c00827
https://pubs.acs.org/doi/full/10.1021/acs.jced.1c00827
https://pubs.rsc.org/en/content/articlelanding/2012/ee/c2ee21152a/unauth
https://pubs.rsc.org/en/content/articlelanding/2012/ee/c2ee21152a/unauth
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://link.springer.com/article/10.1007/s11426-018-9358-6
https://link.springer.com/article/10.1007/s11426-018-9358-6
https://iopscience.iop.org/article/10.1070/RCR4743/meta
https://iopscience.iop.org/article/10.1070/RCR4743/meta
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1385894720333234
https://www.sciencedirect.com/science/article/pii/S1385894720333234
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/pii/S1364032118305100?ref=pdf_download&fr=RR-2&rr=8665aa2fb9b51c06
https://www.sciencedirect.com/science/article/abs/pii/B9780444634559500155
https://www.sciencedirect.com/science/article/abs/pii/B9780444634559500155
https://www.sciencedirect.com/science/article/abs/pii/B9780128197271000443
https://www.sciencedirect.com/science/article/abs/pii/B9780128197271000443
https://onlinelibrary.wiley.com/doi/epdf/10.1002/er.8674
https://onlinelibrary.wiley.com/doi/epdf/10.1002/er.8674
https://onlinelibrary.wiley.com/doi/epdf/10.1002/er.8674
https://onlinelibrary.wiley.com/doi/epdf/10.1002/er.8674
https://www.sciencedirect.com/science/article/abs/pii/B9780128197271000443
https://www.sciencedirect.com/science/article/abs/pii/B9780128197271000443
https://www.sciencedirect.com/science/article/abs/pii/B9780128197271000443
https://www.sciencedirect.com/science/article/abs/pii/B9780128197271000443
https://www.sciencedirect.com/science/article/pii/S1750583622001128
https://www.sciencedirect.com/science/article/pii/S1750583622001128
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://ieeexplore.ieee.org/document/8686026
https://ieeexplore.ieee.org/document/8686026
https://www.sciencedirect.com/science/article/pii/S1385894718305515
https://www.sciencedirect.com/science/article/pii/S1385894718305515
https://pubs.acs.org/doi/full/10.1021/acs.iecr.7b03088
https://pubs.acs.org/doi/full/10.1021/acs.iecr.7b03088
https://mail.wjaets.com/content/amino-silicones-solvent-advantages-capture-co2-and-improve-plant-sustainability
https://mail.wjaets.com/content/amino-silicones-solvent-advantages-capture-co2-and-improve-plant-sustainability
https://link.springer.com/article/10.1007/s11426-012-4648-0
https://link.springer.com/article/10.1007/s11426-012-4648-0
https://pubs.acs.org/doi/full/10.1021/acssuschemeng.2c05090
https://pubs.acs.org/doi/full/10.1021/acssuschemeng.2c05090
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://www.sciencedirect.com/science/article/pii/S0360544218321236
https://www.sciencedirect.com/science/article/pii/S0360544218321236
https://pubs.acs.org/doi/full/10.1021/acs.est.6b00627
https://pubs.acs.org/doi/full/10.1021/acs.est.6b00627
https://akademiabaru.com/submit/index.php/progee/article/view/4278
https://akademiabaru.com/submit/index.php/progee/article/view/4278
https://www.sciencedirect.com/science/article/pii/S2213343721019849
https://www.sciencedirect.com/science/article/pii/S2213343721019849
https://www.sciencedirect.com/science/article/pii/S0045653520326503
https://www.sciencedirect.com/science/article/pii/S0045653520326503
https://www.sciencedirect.com/science/article/pii/S0165237010000793
https://www.sciencedirect.com/science/article/pii/S0165237010000793
https://akademiabaru.com/submit/index.php/progee/article/view/4278
https://akademiabaru.com/submit/index.php/progee/article/view/4278
https://www.sciencedirect.com/science/article/pii/S2213343716303475
https://www.sciencedirect.com/science/article/pii/S2213343716303475
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://www.sciencedirect.com/science/article/pii/S1387181113003442
https://www.sciencedirect.com/science/article/pii/S1387181113003442
https://www.sciencedirect.com/science/article/pii/S1385894714007359
https://www.sciencedirect.com/science/article/pii/S1385894714007359
https://link.springer.com/article/10.1007/s11356-021-15030-x
https://link.springer.com/article/10.1007/s11356-021-15030-x
https://www.sciencedirect.com/science/article/pii/S0008622309002528
https://www.sciencedirect.com/science/article/pii/S0008622309002528
https://www.sciencedirect.com/science/article/pii/S0013935120310732
https://www.sciencedirect.com/science/article/pii/S0013935120310732
https://pubs.acs.org/doi/full/10.1021/acs.iecr.3c00656
https://pubs.acs.org/doi/full/10.1021/acs.iecr.3c00656
https://www.sciencedirect.com/science/article/pii/S138718111100062X
https://www.sciencedirect.com/science/article/pii/S138718111100062X
https://www.sciencedirect.com/science/article/pii/S1383586618318689
https://www.sciencedirect.com/science/article/pii/S1383586618318689
https://www.preprints.org/manuscript/201809.0605/v2
https://www.preprints.org/manuscript/201809.0605/v2
https://www.sciencedirect.com/science/article/pii/S0169433218308390
https://www.sciencedirect.com/science/article/pii/S0169433218308390
https://www.tandfonline.com/doi/abs/10.1080/01496399108050483
https://www.tandfonline.com/doi/abs/10.1080/01496399108050483
https://www.engj.org/index.php/ej/article/view/1336
https://www.engj.org/index.php/ej/article/view/1336
https://www.mdpi.com/1996-1944/16/16/5625
https://www.mdpi.com/1996-1944/16/16/5625
https://www.sciencedirect.com/science/article/pii/S0376738816300953
https://www.sciencedirect.com/science/article/pii/S0376738816300953
https://www.sciencedirect.com/science/article/pii/S0376738818321720
https://www.sciencedirect.com/science/article/pii/S0376738818321720
https://www.sciencedirect.com/science/article/pii/S0376738816300953
https://www.sciencedirect.com/science/article/pii/S0376738816300953
https://pubs.acs.org/doi/10.1021/acs.iecr.3c00719
https://pubs.acs.org/doi/10.1021/acs.iecr.3c00719
https://www.sciencedirect.com/science/article/pii/S1876610214011527
https://www.sciencedirect.com/science/article/pii/S1876610214011527
https://www.sciencedirect.com/science/article/pii/S1387181111003337
https://www.sciencedirect.com/science/article/pii/S1387181111003337
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://www.sciencedirect.com/science/article/pii/S0016236119303783
https://www.sciencedirect.com/science/article/pii/S0016236119303783
https://onlinelibrary.wiley.com/doi/full/10.1002/adfm.201804950
https://onlinelibrary.wiley.com/doi/full/10.1002/adfm.201804950
https://www.sciencedirect.com/science/article/pii/S014181301835726X
https://www.sciencedirect.com/science/article/pii/S014181301835726X
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8434110/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8434110/
https://www.sciencedirect.com/science/article/pii/S1364032116306761
https://www.sciencedirect.com/science/article/pii/S1364032116306761
https://www.tandfonline.com/doi/full/10.4155/cmt.12.73
https://www.tandfonline.com/doi/full/10.4155/cmt.12.73
https://www.sciencedirect.com/science/article/pii/S0376738821001940
https://www.sciencedirect.com/science/article/pii/S0376738821001940
https://www.sciencedirect.com/science/article/abs/pii/B9781845699697500072
https://www.sciencedirect.com/science/article/abs/pii/B9781845699697500072
https://www.sciencedirect.com/science/article/pii/S0376738821010802
https://www.sciencedirect.com/science/article/pii/S0376738821010802
https://www.sciencedirect.com/science/article/pii/S0376738820306074
https://www.sciencedirect.com/science/article/pii/S0376738820306074
https://link.springer.com/article/10.1007/s11356-022-19586-0
https://link.springer.com/article/10.1007/s11356-022-19586-0
https://onlinelibrary.wiley.com/doi/full/10.1002/cben.201500013
https://onlinelibrary.wiley.com/doi/full/10.1002/cben.201500013
https://www.sciencedirect.com/book/9781782422341/palladium-membrane-technology-for-hydrogen-production-carbon-capture-and-other-applications
https://www.sciencedirect.com/book/9781782422341/palladium-membrane-technology-for-hydrogen-production-carbon-capture-and-other-applications
https://pubs.rsc.org/en/content/articlelanding/2015/ta/c5ta04598c/unauth
https://pubs.rsc.org/en/content/articlelanding/2015/ta/c5ta04598c/unauth
https://www.sciencedirect.com/science/article/pii/S1385894721045186
https://www.sciencedirect.com/science/article/pii/S1385894721045186
https://www.sciencedirect.com/science/article/pii/S175058361300220X
https://www.sciencedirect.com/science/article/pii/S175058361300220X
https://pubs.acs.org/doi/full/10.1021/acs.accounts.9b00111
https://pubs.acs.org/doi/full/10.1021/acs.accounts.9b00111
https://pubs.rsc.org/en/content/articlelanding/2016/ra/c6ra04285f/unauth
https://pubs.rsc.org/en/content/articlelanding/2016/ra/c6ra04285f/unauth
https://link.springer.com/article/10.1007/s40789-016-0124-3
https://link.springer.com/article/10.1007/s40789-016-0124-3
https://www.sciencedirect.com/science/article/pii/S1750583614003661
https://www.sciencedirect.com/science/article/pii/S1750583614003661
https://link.springer.com/chapter/10.1007/978-3-030-29337-6_4
https://link.springer.com/chapter/10.1007/978-3-030-29337-6_4
https://link.springer.com/article/10.1007/s13233-023-00113-0
https://link.springer.com/article/10.1007/s13233-023-00113-0
https://www.sciencedirect.com/science/article/pii/S1750583616303814
https://www.sciencedirect.com/science/article/pii/S1750583616303814
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://link.springer.com/article/10.1007/s00289-022-04626-z
https://link.springer.com/article/10.1007/s00289-022-04626-z
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.sciencedirect.com/science/article/pii/S0376738811005151
https://www.sciencedirect.com/science/article/pii/S0376738811005151
https://www.liebertpub.com/doi/abs/10.1089/ees.2015.0201
https://www.liebertpub.com/doi/abs/10.1089/ees.2015.0201
https://www.thaiscience.info/journals/Article/SONG/10462291.pdf
https://www.thaiscience.info/journals/Article/SONG/10462291.pdf
https://www.sciencedirect.com/science/article/pii/S2213343721017607
https://www.sciencedirect.com/science/article/pii/S2213343721017607
https://www.sciencedirect.com/science/article/pii/S1383586619336652
https://www.sciencedirect.com/science/article/pii/S1383586619336652
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/2723885
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/2723885
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://link.springer.com/article/10.1007/s00289-022-04626-z
https://link.springer.com/article/10.1007/s00289-022-04626-z
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.sciencedirect.com/science/article/pii/S0376738815301745
https://www.sciencedirect.com/science/article/pii/S0376738815301745
https://www.sciencedirect.com/science/article/pii/S1876610214018360
https://www.sciencedirect.com/science/article/pii/S1876610214018360
https://www.sciencedirect.com/science/article/pii/S138589471200695X
https://www.sciencedirect.com/science/article/pii/S138589471200695X
https://www.sciencedirect.com/science/article/pii/S0376738818327480
https://www.sciencedirect.com/science/article/pii/S0376738818327480
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://link.springer.com/article/10.1007/s00289-022-04626-z
https://link.springer.com/article/10.1007/s00289-022-04626-z
https://pubs.acs.org/doi/full/10.1021/acs.energyfuels.7b03493
https://pubs.acs.org/doi/full/10.1021/acs.energyfuels.7b03493
https://www.mdpi.com/2077-0375/14/2/42
https://www.mdpi.com/2077-0375/14/2/42
https://www.mdpi.com/2227-9717/10/10/2103
https://www.mdpi.com/2227-9717/10/10/2103
https://www.sciencedirect.com/science/article/pii/S0959652616309039
https://www.sciencedirect.com/science/article/pii/S0959652616309039
https://www.sciencedirect.com/science/article/pii/S0376738809006966
https://www.sciencedirect.com/science/article/pii/S0376738809006966
https://pubs.acs.org/doi/full/10.1021/acsami.7b05497
https://pubs.acs.org/doi/full/10.1021/acsami.7b05497
https://www.nature.com/articles/s41467-017-02318-1
https://www.nature.com/articles/s41467-017-02318-1
https://www.nature.com/articles/nenergy201786
https://www.nature.com/articles/nenergy201786
https://pubs.acs.org/doi/full/10.1021/acs.energyfuels.1c03788
https://pubs.acs.org/doi/full/10.1021/acs.energyfuels.1c03788
https://link.springer.com/article/10.1007/s10934-021-01125-w
https://link.springer.com/article/10.1007/s10934-021-01125-w
https://www.sciencedirect.com/science/article/pii/S138358662300014X
https://www.sciencedirect.com/science/article/pii/S138358662300014X
https://www.science.org/doi/full/10.1126/sciadv.abm0144
https://www.science.org/doi/full/10.1126/sciadv.abm0144
https://link.springer.com/chapter/10.1007/978-3-030-33978-4_2
https://link.springer.com/chapter/10.1007/978-3-030-33978-4_2
https://www.sciencedirect.com/science/article/pii/S2213343723000301
https://www.sciencedirect.com/science/article/pii/S2213343723000301
https://pubs.acs.org/doi/full/10.1021/acssuschemeng.8b01771
https://pubs.acs.org/doi/full/10.1021/acssuschemeng.8b01771
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4719982
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4719982
https://pubs.rsc.org/en/content/articlelanding/2018/cp/c7cp08209f/unauth
https://pubs.rsc.org/en/content/articlelanding/2018/cp/c7cp08209f/unauth
https://pubs.rsc.org/en/content/articlelanding/2014/cc/c4cc08510h/unauth
https://pubs.rsc.org/en/content/articlelanding/2014/cc/c4cc08510h/unauth
https://www.sciencedirect.com/science/article/pii/S1364032122000090
https://www.sciencedirect.com/science/article/pii/S1364032122000090
https://www.sciencedirect.com/science/article/abs/pii/B9780128198506000127
https://www.sciencedirect.com/science/article/abs/pii/B9780128198506000127
https://www.sciencedirect.com/science/article/pii/S1364032118307731
https://www.sciencedirect.com/science/article/pii/S1364032118307731
https://www.sciencedirect.com/science/article/pii/S0306261916314052#b1550
https://www.sciencedirect.com/science/article/pii/S0306261916314052#b1550
https://pubs.acs.org/doi/10.1021/acs.jpcc.5b00690
https://pubs.acs.org/doi/10.1021/acs.jpcc.5b00690
https://www.sciencedirect.com/science/article/pii/S0306261915001178
https://www.sciencedirect.com/science/article/pii/S0306261915001178
https://www.sciencedirect.com/science/article/pii/S0009250914005314
https://www.sciencedirect.com/science/article/pii/S0009250914005314
https://www.sciencedirect.com/science/article/pii/S1383586614006972
https://www.sciencedirect.com/science/article/pii/S1383586614006972
https://www.sciencedirect.com/science/article/pii/S0032386116301045
https://www.sciencedirect.com/science/article/pii/S0032386116301045
https://www.sciencedirect.com/science/article/pii/S1004954116000458
https://www.sciencedirect.com/science/article/pii/S1004954116000458
https://www.sciencedirect.com/science/article/pii/S1385894716310002
https://www.sciencedirect.com/science/article/pii/S1385894716310002
https://pubs.acs.org/doi/10.1021/acsami.6b05044
https://pubs.acs.org/doi/10.1021/acsami.6b05044
https://pubs.acs.org/doi/10.1021/jacs.5b13491
https://pubs.acs.org/doi/10.1021/jacs.5b13491
https://pubs.acs.org/doi/10.1021/jacs.5b06266
https://pubs.acs.org/doi/10.1021/jacs.5b06266
https://www.sciencedirect.com/science/article/pii/S1387181116300208
https://www.sciencedirect.com/science/article/pii/S1387181116300208
https://www.mdpi.com/2079-4991/13/14/2049
https://www.mdpi.com/2079-4991/13/14/2049
https://www.sciencedirect.com/science/article/pii/S0306261916314052#b1550
https://www.sciencedirect.com/science/article/pii/S0306261916314052#b1550
https://www.sciencedirect.com/science/article/pii/S0306261916314052#b1550
https://www.sciencedirect.com/science/article/pii/S0306261916314052#b1550
https://www.sciencedirect.com/science/article/pii/S0306261916314052?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0306261916314052?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0196890418303066
https://www.sciencedirect.com/science/article/pii/S0196890418303066
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10018639/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10018639/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10018639/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10018639/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10018639/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10018639/
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0959652622048387
https://www.sciencedirect.com/science/article/pii/S0959652622048387
https://www.sciencedirect.com/science/article/pii/S0735193322006509
https://www.sciencedirect.com/science/article/pii/S0735193322006509
https://www.sciencedirect.com/science/article/pii/S1876107019303062
https://www.sciencedirect.com/science/article/pii/S1876107019303062
https://www.sciencedirect.com/science/article/pii/S1226086X23000485
https://www.sciencedirect.com/science/article/pii/S1226086X23000485
https://pubs.acs.org/doi/full/10.1021/ie4043714
https://pubs.acs.org/doi/full/10.1021/ie4043714
https://www.sciencedirect.com/science/article/pii/S0306261914012458
https://www.sciencedirect.com/science/article/pii/S0306261914012458
https://pubs.acs.org/doi/full/10.1021/es4044819
https://pubs.acs.org/doi/full/10.1021/es4044819
https://pubs.acs.org/doi/full/10.1021/es400966x
https://pubs.acs.org/doi/full/10.1021/es400966x
https://pubs.acs.org/doi/full/10.1021/acs.jced.5b00733
https://pubs.acs.org/doi/full/10.1021/acs.jced.5b00733
https://www.sciencedirect.com/science/article/pii/S0032591015302229
https://www.sciencedirect.com/science/article/pii/S0032591015302229
https://www.sciencedirect.com/science/article/pii/S0360544215001814
https://www.sciencedirect.com/science/article/pii/S0360544215001814
https://pubs.acs.org/doi/10.1021/acssuschemeng.5b01323
https://pubs.acs.org/doi/10.1021/acssuschemeng.5b01323
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ghg.1758
https://pubs.rsc.org/en/content/articlelanding/2013/ta/c3ta12087b
https://pubs.rsc.org/en/content/articlelanding/2013/ta/c3ta12087b
https://www.sciencedirect.com/science/article/pii/S2095495615602935
https://www.sciencedirect.com/science/article/pii/S2095495615602935
https://www.sciencedirect.com/science/article/pii/S0360319915013026
https://www.sciencedirect.com/science/article/pii/S0360319915013026
https://www.sciencedirect.com/science/article/pii/S1385894715011183
https://www.sciencedirect.com/science/article/pii/S1385894715011183
https://www.ijche.com/article_154280.html
https://www.ijche.com/article_154280.html
https://www.sciencedirect.com/science/article/pii/S138589470800435X
https://www.sciencedirect.com/science/article/pii/S138589470800435X
https://www.sciencedirect.com/science/article/pii/S1750583610000113
https://www.sciencedirect.com/science/article/pii/S1750583610000113
https://link.springer.com/article/10.1007/s10311-020-01118-2
https://link.springer.com/article/10.1007/s10311-020-01118-2
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://www.sciencedirect.com/science/article/pii/S0306261916314052
https://pubs.rsc.org/en/content/articlelanding/2004/5g/d2cs00465h/unauth
https://pubs.rsc.org/en/content/articlelanding/2004/5g/d2cs00465h/unauth
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425
https://doi.org/10.23642/usn.25651425

	449d1244-23da-4ec4-ab47-ef234e797d88.vsdx
	Page-1


