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1 Cryogenic air separation

2 Pressure Swing Adsorber (PSA)
3 Membrane technology
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40H™ = 0y 4+ 2H, 0+ 46™ (Vapgge = 1.23 V vs, SHE)
4H,0 + 4e™ = 2H; + 40H™ (Vogrnoge = 0.0V vs.5HE)
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2H,0 = 0y + 4H* + 4e™ (Vapoge = 1.23 V vs. SHE)
4H* +4e” = 2H; (Voghoge = 0.0V vs. SHE)
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Benchmarking OER Electrocatalysts
in 1 M NaOH at 10 mA cm”
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N-doped CNT metal-free ORR catalyst*

N-doped graphene

metal-free ORR catalyst'*
Non-N-doped metal-free
ORR catalyst (B-doped CNT)**

Synergetic effect of co-doping®®

Metal-free undoped CNT ORR catalyst

by intermolecular charge transfer®®

Edge-doped/functionalized
graphene by ball milling®

N-doped graphene foams as
metal-free counter electrodes

for DSSCs’

Metal-free CO, reduction

catalyst (CNFs)*

Electron spin density found to
have a key role in the ORR5!

Metal-free HER catalyst
(g-C,N/N-doped graphenc)®

Metal-free ORR and OER bifunctional

catalysts for zinc—air batteries*

Doping-free, defect-induced
carbon-based ORR catalyst™

Pyridine N was determined to
have a key role for the ORR®
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21 Hydrochlorination of acetylene
22 Carbon tetrachloride

23 Platinum

24 Palladium

25 Iridium (1V) oxide

26 Graphitic carbon nitride
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27 Chemical Vapor Deposition
28 Arc-Discharge
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33 Chemical reaction

Catalyst preparation
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" Evaporation Induced Self-Assembly (EISA)

™ Hard templating

31 Dip Coating of a Ni mesh
32 Hydrothermal Self-Assembly
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Optimization of oxygen production in water electrolysis
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Abstract: English  Today to produce clean fuels instead of non-renewable fossil fuels, It is essential to use the achievements

of nanotechnology. One way to generate clean energy is to use hydrogen fuel cells, which generate electricity using oxygen

and hydrogen gases in an electrochemical process. One of the common methods of producing these gases is electrolysis of

water in which the slow kinetic anodic reaction (oxygen evolution reaction) has led to many researches in the field of

improving metal and non-metal electrocatalysts, especially based on carbon nanostructures. The best and most stable electro-

catalysts for oxygen evolution reactions are ruthenium and iridium oxides, whose reaction kinetics are rapid. However, low

availability of these materials and their high price hinder the commercialization of these electrodes. The purpose of this

article is to study for the first time the necessity of oxygen production, types of systems, challenges and mechanisms of its

production and to introduce the method of electrolysis of water as the most cost-effective method for oxygen production.

Finally, nanostructured electrocatalysts are introduced to improve the slow kinetic oxygen evolution reaction.

Keywords: Electrolysis of water, Oxygen evolution reaction, carbon nanostructure-based electrocatalysts




