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How is Molybdenum carbide synthesized?

Synthesis of the hierarchically porous molybdenum carbide The 1 mL gelatin-mediated Mo-ion matrix
hydrogel was sprayed on Pl (plastic, from hongxingwang plastic material Co., Ltd.) which stick on
Polyethylene glycol terephthalate (PET, plastic, form Jubang Plastic Material Co., Ltd.) substrates.

How does a hydrogel convert into a Molybdenum carbide?

When ablated by the CO 2 laser,the hydrogel absorb IR energy,converting it to heat and generating high local
temperature instantly. Subsequent vaporizing and reaction of the hydrogel/Pl complex facilitate the conversion
into molybdenum carbides/L1G with a hierarchical porous structure.

What is a porous Molybdenum carbide?

Porous molybdenum carbides are synthesized from gelatin-mediated hydrogel containing molybdenum
ions,facilitated by the self-assembly of gelatin during the carbonization. This self-assembly enables the
macroscopic arrangement of the lamellar hydrogel/metal-ion matrix into hierarchically layered porous
structures.

Can Molybdenum carbide-based composites be used as capacitive el ectrodes?

This work presents a promising approach for synthesizing advanced molybdenum carbide-based composites
and proposes an alternative strategy for leveraging these composites as capacitive electrodes to enhance
electrochemical performance. Changlin Yang: Writing - original draft, Formal analysis, Data curation.

How much laser power is needed to convert hydrogel to Molybdenum carbide?

With a scan rate of 60 mm s -1,70f laser power convert the hydrogel to molybdenum carbide composite as the
sample remains the hierarchical porous structure,while higher laser power below 9 results in the molybdenum
carbide composite with pulverization.

Are 2D carbides agood electrocatalyst for hydrogen evolution?

Anasori, B. et al. Control of electronic properties of 2D carbides (M Xenes) by manipulating their transition
metal layers. Nanoscale Horiz.1, 227-234 (2016). Seh, Z. W. et a. Two-dimensional molybdenum carbide
(MXene) as an efficient electrocatalyst for hydrogen evolution. ACS EnergyL ett.1, 589-594 (2016).

Phase Engineering of Molybdenum Carbide-Cobalt Heterostructures for Long-Lasting Zn-Air Batteries. ACS
Applied Materials & Interfaces 2023, 15 ... Supercapacitive behavior and energy storage properties of
molybdenum carbide ceramics synthesized via ball milling technique. Ceramics International 2023, ...

It is the most promising candidate because of its high energy storage capacity from renewable sources [13,25].

Hydrogen has many potential applications such as powering the non-polluting vehicles, domestic heating and
as air craft fue [26]. ... In Molybdenum carbide three different types of bonding exists, one is the
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rearrangement of the ...

This work presents a promising approach for synthesizing advanced molybdenum carbide-based composites
and proposes an alternative strategy for leveraging these composites as capacitive electrodes to enhance
electrochemical performance. ... Laser-sculptured ultrathin transition metal carbide layers for energy storage
and energy harvesting ...

Molybdenum-based M Xene and other types of single- and double-transition metal carbide M Xene phases have
been studied for a variety of applications including electrocatalysts for water splitting application,
electromagnetic interference (EMI) shielding, and electrochemical energy storage and show relatively stable
properties as compared to other ...

The epitaxial synthesis of molybdenum carbide (Mo 2 C, a 2D MXene material) via chemical conversion of
molybdenum disulfide (MoS 2) with thermal annealing under CH 4 and H 2 is reported. The experimental
results show that adjusting the thermal annealing period provides afully converted metallic Mo 2 C from MoS
2 and an atomically sharp ...

Molybdenum Carbide-Based Electrocatalysts for Hydrogen Evolution Reaction. Mao Miao, Mao Miao. Key
Laboratory of Material Chemistry for Energy Conversion and Storage (Ministry of Education), Hubel Key
Laboratory of Material Chemistry and Service Failure, School of Chemistry and Chemical Engineering,
Wuhan National Laboratory for Optoelectronics ...

In addition, many options for energy storage have been made available by the excellent optical, electrical, and
magnetic properties of 2D materials [16, 17]. ... Two-dimensional molybdenum carbide (MXene) as an
efficient electrocatalyst for ...

Lithium-sulfur (Li-S) batteries are regarded as promising candidates for high-energy storage devices because
of their high theoretical energy density (2600 Wh kg -1).However, their practical applications are still
hindered by a multitude of key challenges, especialy the shuttle effect of soluble lithium polysulfides (LiPSs)
and the sluggish sulfur redox kinetics.

Keywords: porous carbon, ternary composite, molybdenum oxide, molybdenum carbide, energy storage. 1.
Introduction. The high demand for energy in conjunction with the rapid depletion of fossil fuels has made it
essential to develop alternative energy sources.

Molybdenum carbide (Mo x C)-based nanomaterials have shown competitive performances for energy
conversion applications based on their unique physicochemical properties. A large surface area and proper
surface atomic configuration are essential to explore potentiality of Mo x C in electrochemical applications.

Although considerable efforts are made ...

As similar with the tungsten carbide and molybdenum carbide, other metal carbides such as titanium carbide

Page 2/3



Molybdenum carbide energy storage

-
-

-
‘:f:;- SOLAR :ro.

ot

and vanadium carbide also possess promising catalytic activity for ORR. Jalan et al. found that at 200
&#176;C in phosphoric acid, Pt/TiC showed six times higher ORR activity than that of conventional Pt/C.

Metal-CO 2 batteries utilize metals with negative electrode potentials, such as lithium, sodium, aluminum,
magnesium, etc. as the cathode, CO 2 in the air as the cathode active material, and organic electrolytes as the
electrolyte energy storage device [[1], [2], [3]].Among these metal batteries, the Li-CO 2 battery isregarded as
the best candidate with relatively ...

It is essential to develop highly active and robust electrocatalysts for the hydrogen evolution reaction (HER) to
address the issue of sustainable energy with hydrogen as a renewable energy source. Molybdenum carbide
(M02C) has been regarded as a promising substitute for noble metal catalysts during the HER process.
However, the limited number of ...

Titanium carbide (Ti 3 C 2)-based MXenes are a potential class of materials for energy storage applications
enes are transition metal carbides, nitrides, or carbonitrides that are two-dimensional (2D) materials with
special characteristics like high surface area, electrical conductivity, and exceptional mechanical flexibility.

Hydrogen is an idea alternative energy for fossil fuels to solve aggravating environmental and energy
problems. Electrocatalytic hydrogen evolution reaction (HER) driven by renewable electricity (sunlight, wind,
tide, etc.) is considered to be one of the most promising approaches for hydrogen production. However, its
large-scale applications are greatly limited ...

Energy production and energy storage materials are highly in demand due to their versatility, stability,
sustainability, and better conductivity. Low-cost and highly efficient electrode materials (cathode/anode) for
electrochemical supercapacitors (SCs) have been highly explored in the last two decades. Herein, we have
synthesized Mo 2 C viaafacile, cost ...

This article is part of the Research Topic Hierarchical Materials for Advanced Energy Storage View all 11
articles. Hierarchica Porous Molybdenum Carbide Based Nanomaterials for Electrocatalytic Hydrogen
Production. Yan Liu 1 Juanjuan Huo 1 Jiagjiao Guo 1 Li Lu 1 Ziyan Shen 1 Weihua Chen 2 Chuntai Liu 2
Hao Liu1,3*

Dual-electron transfer with Mg2+-ion intercalation outperforms typical alkali metal-ion (Li+, Nat, K+)
systems with superior charge storage efficiency while the neutral electrolytes can achieve a working voltage
beyond the hydrolysis window of 1.23 V. Hence, aqueous Mg-ion electrolytes are promising for

electrochemical energy storage devices to boost the energy ...
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