
Platinum catalysis for energy storage
batteries

Can platinum-based catalysts boost Atomic Activity?

Nature Catalysis 2, 477-478 (2019) Cite this article Tailoring platinum-based catalysts is of great research

interest in the fields of electrochemical energy conversion and storage, as well as other applications. Now, an

approach has been developed to boost the activity of platinum catalysts at the atomic scale.

 

How to improve the performance of platinum-based catalysts?

Both are considered effective approaches to improve the performance of platinum-based catalysts. For

example, nickel hydroxide has been decorated on the surface of platinum to facilitate the dissociation of

adsorbed H 2 O and H 2, leading to significantly enhanced intrinsic activities towards hydrogen oxidation and

evolution reactions 4, 5, 6.

 

Can platinum based catalysts be used in a diverse electrocatalytic reaction?

When pursuing efficient and stable platinum-based catalysts for diverse electrocatalytic reactions,one of the

main challenges is achieving high activity with a minimum amount of the expensive and scarce platinum-- that

is,achieving high platinum mass activity 2.

 

Is platinum a good catalyst for electrolysis?

This uses platinum catalysts to spur a reaction that splits the water molecule,which is called electrolysis.

However,although platinum is an excellent catalystfor this reaction,it is expensive and rare,so minimising its

use is important to reduce system cost and limit platinum extraction.

 

Could a single atom platinum catalyst improve hydrogen flow batteries?

Professor Kucernak and colleagues have set up several companies based on these technologies,including RFC

Power that specialises in hydrogen flow batteries,which could be improvedby using the new single-atom

platinum catalysts.

 

Can atomic tailoring boost the electrocatalytic activity of platinum catalysts?

Now, writing in Nature Catalysis, Xiangfeng Duan, Yu Huang, Philippe Sautet and colleagues report the

development of an atomic tailoring approach to boost the electrocatalytic activity of platinum catalysts with

minimum loss of active sites 3.

Well-defined atomically dispersed metal catalysts (or single-atom catalysts) have been widely studied to

fundamentally understand their catalytic mechanisms, improve the catalytic efficiency, increase the abundance

of active components, enhance the catalyst utilization, and develop cost-effective catalysts to effectively

reduce the usage of noble metals. Such single ...

Principle of energy catalysis in energy conversion/storage system ... Furthermore, through appropriate alloy
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configurations, these metals can deliver performance comparable to platinum. ... With the growing demand for

high-energy-density batteries, the exploration of alternatives to lithium-ion batteries has become imperative.

MOBs, which ...

Fuel cells and metal-air batteries are among the most efficient and environmentally benign energy conversion

and storage technologies to meet the demand for alternative energy sources. However, noble metal (for

example, platinum) and/or metal oxide catalysts are required to catalyze the key chemical reactions, including

ORR and OER, in fuel ...

The energy storage/ production sector is an important and fast-growing zone over other focus areas mentioned

in Fig. 2 due to the increasing energy demand for various applications from stationary to portable systems. It is

predicted that energy market will hike ~ 30 % per year in anticipation of 2030 which mandates more research

and investment [3] in the field.

Researchers working on the next generation of fuel cells have been facing a platinum conundrum - and it''s one

they''re fighting hard to solve. Platinum, one of the most costly precious metals, works exceptionally well as ...

Then Pt 13 /PtNi-N 8 was used as the idealized model for the Pt A/C-Ni-NC catalyst (Fig. S15). Free energy

calculations demonstrate that Pt A/C-Ni-NC possesses the optimal H* adsorption Gibbs free energy (?G H*)

compared to the ?G H* of Pt111 (Fig. 4 a-b) [28]. The optimized Pt111 model exhibits strong hydrogen

adsorption, which favors the ...

With high energy density and low material cost, lithium-sulfur batteries (LSBs) emerge quite expeditiously as

a fascinating energy storage system over the past decade. Broad applications of LSBs ranging from electric

vehicles to stationary grid storage seem rather bright in recent literatures. However, there still exist many

pressing challenges to be addressed ...

A widespread deployment of electric motorization architecture enables the tensions on platinum, and rare

metals in general, of this hybrid energy storage to be considerably reduced. In addition, deliberately limiting

the energy contained in the battery to short distances is also an advantage for the availability of the critical

materials of ...

A new catalyst utilizing single atoms of platinum, developed by City University Hong Kong and tested by

Imperial College London, promises easier and cost-effective hydrogen storage from renewable energy. The

innovation disperses platinum atoms on molybdenum sulphide, reducing platinum usage and improving

electrolysis efficiency. A new catalyst ...

They need energy from solar panels and battery energy storage systems to operate, whenever the sun was

directly covered on the panels or eclipsed by the earth. ... A highly-active, stable and low-cost platinum-free

anode catalyst based on RuNi for hydroxide exchange membrane fuel cells. Nat Commun, 11 (2020), p. 5651.
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View in Scopus Google ...

Ceria-supported platinum synthesized by a novel solution-combustion method results in ionically substituted

platinum sites on nanosized ceria crystallites, and is found to be an excellent hydrogen and oxygen

recombinant catalyst at room temperature for recovery of water in sealed lead-acid batteries. The use of this

catalyst prevents any change ...

[6, 7] Among them, energy conversion and storage systems, such as fuel cells (FCs), [8-10] metal-air batteries,

[11-13] and water electrolysis, [14-17] have received increasing attention. The heart of these energy

conversion and storage technologies is electrochemical reactions, including the oxygen reduction reaction

(ORR), [ 18 ] oxygen ...

Clean energy conversion and storage technologies, such as fuel cells, metal-air batteries and water-splitting,

are currently under intensive investigation for their high efficiency, promising large-scale applications and

virtually no pollution, or greenhouse gas emissions.

ConspectusFuel cells are among the cutting-edge energy technologies. Their commercial development is still

hindered by noble platinum (Pt) catalysts for the oxygen reduction reaction (ORR) at the cathode, which not

only determine the energy conversion efficiency and service life but also are closely related to the cost and

broad application of fuel cells. Given the ...

The catalyst features crystalline platinum nanodots integrated into C 60 nano-fullerene matrices ... Developing

high-energy battery technologies beyond lithium-ion batteries (LIBs) has become increasingly urgent to meet

the long-range driving of electric vehicles (EVs). ... A Promising Catalyst for Energy Conversion and Storage.

2025, Small ...

The performance of our assembled battery was compared with that of a Zn-air battery equipped with a

commercial cathode containing 10 % Pt/C catalyst. The Zn-air battery with Pt-NP/CNR revealed a peak areal

power density of 165.4 mW/cm 2 at a current density of 152.27 mA/cm 2 with a high specific capacity of 608

mAh/cm 2 at a current density of ...

Storing renewable energy as hydrogen could soon become much easier thanks to a new catalyst based on

single atoms of platinum. The new catalyst, designed by researchers at City University Hong Kong (CityU)

and ...

Among PGMs, Pt and Pd often take the spotlight due to their widespread use in catalysis, and electronic

applications. Pd exhibits similar properties as those of Pt and, therefore, can be used as an alternative catalyst

[23], [29].The cost-effectiveness, catalytic efficiency, and versatility of palladium make it a preferred catalyst

in numerous industry applications where ...
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