Improving the power of aluminum-air
batteries

Overview

In this work, glycerol is introduced as a low-cost and eco-friendly electrolyte additive
for primary aluminume-air (Al-air) battery. Glycerol molecules form hydrogen bonds (H-
bonds) with water (H20) molecule. «+Glycerol is used as a low-cost electrolyte
additive for aqueous Al-air batte. Recently, because of the depletion of fossil energy,
and environmental concerns, efficient and environmentally benign energy storage
devices such as batteries are attracting great a. 2.1. Materials and chemicalsAl
sheets (99.99%) were provided by Norsk Hydro company (Germany). The air
cathodes (commercial gas diffusion electrodes (GDE. 3.1. Electrolyte
characterizationsNaOHH2O0 (blank) electrolyte contains Na+(H20)n (n = 1-7)
clusters, which are recognized as Na+ solvation structures with solvation shells f.
Many advanced strategies are related to reducing activity of H20 to suppress self-
corrosion and HER of Al anodes, thereby improving Al-air battery performance have
been reported. I.
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Article Content
Boosting the Performance of Aluminum-Air Batteries ...

The large-scale application of aqueous Al-air batteries is highly restricted by the
performance of Al anodes. The severe self-corrosion and hydrogen evolution of the Al
anode in a concentrated alkaline electrolyte are ...

Coupling Electro-Fenton and Electrocoagulation of Aluminum-Air ...

Electro-Fenton (EF) technology has shown great potential in environmental
remediation. However, developing efficient heterogeneous EF catalysts and
understanding the relevant reaction mechanisms for pollutant degradation remain
challenging. We propose a new system that combines aluminum-air battery
electrocoagulation (EC) with EF. The system ...

Improving the performance of primary aluminum-air batteries ...

The aluminum-air battery is considered as an attractive candidate as the power
source of electric vehicles (EVs) because of its high theoretical energy density (8100
Wh kg~1), which is ...

Multi-Objective Optimization for the Forming Quality of a CeO

To improve the discharge performance of aluminum-air batteries, Ce02/A16061
composites were prepared as an anode using selective laser melting (SLM). Response
surface methodology (RSM) was employed, and the test results were linearly fitted. A
prediction model for the forming quality of the composite anode was established, and
the reliability of the model and ...

Quasi-Solid-State Aluminum-Air Batteries with ...

Aqueous aluminum-air (Al-air) batteries are the ideal candidates for the next
generation energy storage/conversion system, owing to their high power and energy
density (8.1 kWh kg —1), abundant resource (8.1 ...

Microwave-assisted smelting to improve the corrosion and ...

viding a new method for improving the performance of aluminum-air batteries.
Experiment Experimental materials The metal powder material Al was purchased
from China Zhongmai Metal Materials Co., LTD. (99.99%) of high-purity aluminum,
while the doped trace metal elements Zn, Bi and Pb were purchased from China
Aladdin Reagent (Shanghai) Co., LTD.

Corrosion Inhibition of PAAS/ZnO Complex Additive in Alkaline Al-Air ...
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In order to improve the electrochemical activity and discharge performance of
aluminum-air batteries and to reduce self-corrosion of the anode, an SLM-
manufactured aluminum alloy was employed as the anode of the Al-air battery, and
the influence of PAAS and ZnO inhibitors taken separately or together on the self-
corrosion rate and discharge ...

Coupling Electro-Fenton and Electrocoagulation of Aluminum Air ...

an external power source, resulting in significant power consumption and increased
opera-tional costs. In contrast, aluminum-air battery EC technology has emerged,
integrating the principles of aluminum-air batteries and EC. This innovative approach
leverages the strengths of both techniques, notably producing flocculants without
requiring ...

A comprehensive study on the overall performance of aluminume-air ...

Similar to any other system, aluminum-air battery has deficiencies. Researchers aim
to improve anode characteristics in this field. In recent years, aluminum alloys (with

two or more components) have been commonly used to improve the electrochemical
properties of aluminum-air batteries. In this study, we evaluated the electrochemical
behavior ...

Performance improvement for aluminume-air battery by using ...

The aluminum-air battery (AAB) is a promising type of power battery for electric
vehicles, however, cost of high-purity aluminum and self-corrosion prevent its
commercialization. In this work, aluminum alloys prepared from commercially pure
aluminum are made as the anode of AAB. The discharge performances of the
prepared anodes of Al-Mg-In, Al ...

The Study of Industrial Aluminum Alloy as Anodes for Aluminum-Air ...

Aluminum has many advantages, such as high energy density, environmental
friendliness, and recyclability. 2-5 Al-air batteries have become the candidate power
sources for electric vehicles 6,7 and mobile power stations. 8 However, the
commercial applications of Al-air batteries have not yet been realized. One of the
most important reasons is its expensive fuel. ...

MODELLING AND SIMULATION OF ALUMINUM-AIR BATTERY ...

battery. In this thesis Al-Air system will be considered as a battery. A single Al-Air
system is shown in the Figure 1. Figure 1: Schematic Aluminum-Air battery Al-air
battery has the potential to be used to produce power to operate vehicles and other
applications. This fuel

Recent Developments for Aluminum-Air Batteries
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Al-air batteries were first proposed by Zaromb et al. [15, 16] in 1962.Following this,
efforts have been undertaken to apply them to a variety of energy storage systems,
including EV power sources, unmanned aerial (and underwater) vehicle applications
and military communications [17,18,19,20].And in 2016, researchers demonstrated
that an EV can drive ...

Characterization of the aluminium-air battery utilizing a ...

Metal-based batteries are widely investigated as energy storage systems .Lithium-ion
batteries are the most widely used battery currently in the market , , .A novel type of
electrochemical energy storage system known as a metal-air battery stores energy in
the metal anode and requires oxygen for the oxygen reduction reaction at the
cathode, ...

Aluminium-air batteries - technology of the future?

Another technology that is rarely publicised, but which is believed to have great
potential, is aluminium-air (Al-air) battery technology. Al-air batteries are an
inexpensive, light and powerful source of energy. The formula is quite ...

Evaluation of Impurities in Aluminum Anodes for Al-Air Batteries

Aluminum anodes with various purity grades (2N8, 3N6, 3N8, 4N6, and 5N) are
characterized and investigated as anodes for aluminum-air batteries. The effects of
impurity elements (Fe, Si, Ga, Zn, etc.) and the associated microstructure change on
battery performance are evaluated through microstructure and surface potential
analysis and electrochemical and ...

A Comprehensive Review on Recent Progress in Aluminum-air Batteries

The aluminume-air battery is considered as an attractive candidate as the power
source of electric vehicles (EVs) because of its high theoretical energy density (8100
Wh kg=1), which is ...

Coupling Electro-Fenton and Electrocoagulation of Aluminum-Air ...

Coupling Electro-Fenton and Electrocoagulation of Aluminum-Air Batteries for
Enhanced Tetracycline Degradation: Improving Hydrogen Peroxide and Power
Generation August 2024 Molecules 29(16):3781

Al Air Batteries for Seasonal/Annual Energy Storage: Progress ...

Cost-effective and zero-carbon-emission seasonal/annual en-ergy storage is highly
required to achieve the Zero Emission Scenario (ZES) by 2050. The combination of Al
Development of Aluminum/Air Battery as High-Capacity Primary Battery ...

In this paper, the preliminary results on investigation of electrolytes and additives on
controlling aluminum self-corrosion/H2 gassing suppression and the study of air-
cathode design for ORR ...
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Improving the performance of primary aluminum-air batteries ...

Semantic Scholar extracted view of "Improving the performance of primary aluminum-
air batteries through suppressing water activity by hydrogen bond-rich glycerol
solvent additive" by Thi-Huong Pham et al.

High performance aluminum-air battery for sustainable power ...

To further improve the performance of the aluminum-air battery, a dual electrolyte
system is proposed. In this system, two different types of electrolytes are used in
anode and cathode respectively with a separator in between to prevent crossover of
the electrolyte. Chen et al. combined an alkaline and acid electrolyte to form a dual
electrolyte system for the aluminum ...

Aluminum-air batteries: current advances and promises with ...

Owing to their attractive energy density of about 8.1 kW h kg —1 and specific
capacity of about 2.9 A h g —1, aluminum-air (Al-air) batteries have become the
focus of ...

EVALUATING THE PRACTICAL VIABILITY OF ALUMINUM-AIR BATTERIES ...

reaction between aluminum and oxygen creates power without the release of any
damaging pollutants or greenhouse gases. Also, in Long Driving Range for EV
Compared to current lithium-ion batteries, aluminum-air batteries have the potential
to greatly increase the driving range of electric vehicles. This might alleviate "range
anxiety" and improve the use of EV for a wider ...

Electrolytes for aluminum-air batteries: advances, ...

This review summarizes recent progress in the research and development of
electrolytes for primary AABs, including agueous electrolytes, non-aqueous
electrolytes and solid-state electrolytes. The working mechanisms and ...

Aluminume-air batteries: A review of alloys, electrolytes and design

Aluminum in an Al-air battery (AAB) is attractive due to its light weight, wide
availability at low cost, and safety. Electrochemical equivalence of aluminum allows
for higher charge transfer per ion compared to lithium and other monovalent ions.
However, significant challenges have impeded progress towards commercialization,
including formation of an ...

Performance improvement for aluminum-air battery by using ...

Commercially pure aluminum is the raw material for anode of aluminum-air battery.
Al-Mg-Mn-In and Al-Mg-Mn-In-Sn show better discharge performance than 4N ...

Improving the Corrosion Resistance of Al anode and Specific ...
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This research aimed to investigate the corrosion improvement in Al-air batteries and
their specific capacity, at various mixed ratios of sodium chloride and sodium
hydroxide solutions 100:1, 99:1, 98:2, 90:10, 80:20, 70:30, and 0:100. The battery
was discharged at different discharge current densities of 1, 5, 10, and 15 mA-cm-2.

Strengthening the Hydrogen-Bond Network for ...

It is verified that the introduced low-cost urea (CO (NH 2) 2) molecules with abundant
N and O atoms can significantly strengthen the H-bond in the electrolyte and reduce
the water activity, thereby effectively inhibiting the ...

Advanced Technologies for High-Energy ...

Aluminum-air batteries are considered as next-generation batteries owing to their
high energy density with the abundant reserves, low cost, and lightweight of
aluminum. However, there are several hurdles to be ...

The role of SO-group-based additives in improving the ...

(a) Polarization and power density curves of the Al-air batteries with various
electrolytes; (b) a galvanostatic discharge curves of Al-air batteries with different
electrolytes at a current density of 10 mAcm —2, (¢) a galvanostatic discharge curves
of Al-air batteries with hybrid of organic and inorganic electrolytes, and (d)
charge/discharge cycling performance of the ...

Aluminum-Air Battery: How It Works, Chemistry, Applications, ...

Aluminume-air batteries can power medical devices, especially in remote locations.
Their reliability and long lifespan offer a solution for portable medical equipment.
Studies indicate that these batteries can reduce downtime, ensuring continuous
operation of vital medical machinery in emergency situations. Aerospace
Applications:

What is aluminum air battery and its applications?

The aluminum air battery uses light metal aluminum as the anode active material
and oxygen in the air as the cathode active material. It has the advantages of large
capacity, high specific energy, low cost, and no pollution, and is considered to be a
battery with great development potential and application prospects in the future. The
research work of ...

A comprehensive study on the overall performance of aluminum-air ...

Thus, when compared to conventional flat aluminum-air batteries, the use of a porous
anode brought about changes that had to be taken into account. The actual
discharge voltage of a porous aluminum-air battery was strongly linked to the
quantity and size of its circular holes. Therefore, when designing a porous aluminum
anode to obtain a high ...

Organic Inhibitors of the Anode Self-Corrosion in Aluminum-Air Batteries
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Aluminume-air cells are very attractive systems due to their energy performance,
namely their high energy density. Aluminum is a cheap and light material with a very
high electropositive electrode potential, but a critical problem is its easy anodic
oxidation in aqueous electrolytes complemented by hydrogen discharge. The purpose
of this work was to study the ...

Optimization of the discharge performance of silicon-air batteries ...

In recent years, silicon-air batteries have been recognized as a new type of air
battery. However, it has been observed that an air battery with a pure silicon anode
tends to passivate during discharge, leading to a decreased discharge potential and
unstable discharging. In our study, aluminum was doped at different levels into
silicon to improve the electrochemical ...

Organic corrosion inhibitor without discharge retardation of aluminum ...

We investigated PVA as an organic additive in an Al-air battery with a 4.0 M NaOH
alkaline solution. The battery performance test yielded a capacity density of 2,264.15
mAh g —1 and an energy density of 3,237.74 Wh kg —1 by the PVA, which effectively
retard the self-corrosion of Al. Meanwhile, the EIS, SEM, and 1 H NMR results
demonstrated the ...

Aluminume-air batteries: A review of alloys, electrolytes and design

High theoretical energy densities of metal battery anode materials have motivated
research in this area for several decades. Aluminum in an Al-air battery (AAB) is
attractive due to its light weight, wide availability at low cost, and safety.
Electrochemical equivalence of aluminum allows for higher charge transfer per ion
compared to lithium and ...

Primary aluminume-air flow battery for high-power applications ...

One of the main challenges with aluminum-air batteries is achieving high power while
parasitic corrosion and self-discharge are minimized. In this study, the optimization of
an aluminume-air flow ...
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