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Abstract: Mg-air batteries have garnered significant attention in recent years due to their outstanding
advantages, including high theoretical energy density, excellent safety, low cost, and environmental
friendliness. However, systematic reviews concerning aqueous Mg-air battery electrolytes remain relatively
scarce. The Mg anode is prone to self-corrosion, discharge product accumulation, and severe block effect
in aqueous environments. This results in low anode utilisation, suboptimal operating voltages, and
pronounced voltage fluctuations, making the electrolyte a critical factor constraining the practical
application of Mg-air batteries. To address this, this paper systematically reviews the fundamental
properties and key influencing factors of aqueous Mg-air electrolytes, focusing on electrolyte system
selection, interfacial control strategies, and additive mechanisms. The review covers the structural
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characteristics and applicability of chlorinated and chlorine-free near-neutral electrolytes, the regulatory

roles of inorganic, organic, and composite additives, and the synergistic effects of anions at the electrolyte/

anode interface. Finally, future development directions for aqueous Mg-air electrolytes are proposed,

including in-depth understanding of interfacial regulation mechanisms, green design of electrolyte systems,

and rapid formulation screening based on machine learning. This paper aims to provide reference for the

research and application of high-performance Mg-air battery electrolytes.
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1 0.1 mol/L NaNO, solution

46 FHR TR 2026 4 5 A
\J) . GE has developed a magnesium-air battery, whose 1
980 i electrolyte is made from a mixture of 3.5% NaCl and i
i

I Westinghouse develops a magnesium-air battery
| for marine applications, which directly uses seawater
| as the electrolyte

A water/non-aqueous hybrid electrolyte was prepared,
1 which exhibited a reversible magnesium deposition-
| stripping process

___________________________________________

Adding substances such as SAL to an aqueous
electrolyte can cause it to form complexes with Fe®*,
thereby preventing the redeposition of iron impurities
and inhibiting self-corrosion on the anode surface

___________________________________________

3.5% NaCI+CIF
CIF can promote the reduction of insoluble Mg(OH),

| 4 .
| decrease polarization andanode passivation, mitigate l-—mﬁ'_”
! the negative difference effect, and increase the open |

| ]

[} |

-circuit voltage

' 3.5% NaCl+SDS |
: During the discharge process, the SDS additive adsorbs'
| onto the surface of AZ31B, significantly improving its
1

) i E A system containing 2% NaCl, 0.05 mol/L NaNO,, and

<

___________________________________________

trace amounts of phosphate is used as the electrolyte at
Furuta Metals and Mitsubishi

___________________________________________

[ The magnesium-air battery developed by DICP !
has a power output of 10 W and an energy !
density of 770 Wh/kg i

13.5% NaCI+EDTA-Na,

! The effect of electrolyte pH on battery performance
!'shows that when the pH value is 11,ethylenediaminete
;traacetic acid (EDTA) can increase the specific energy
'by1 5 times

3 5% NaCl+2,6-DHB

i Helmholtz reseach demonstrates that an electrolyte of
-3 5% NaCl and 0.2 mol/L 2,6-dihydroxybenzoic acid can
.effectlvely prevent the deposition of discharge products
1and significantlyimprove the discharge potential and

1 utilization efficiency of the Mg-0.15Ca anode

corrosion behavior and discharge stability. According to 4—%’0&’ = e ——mmmm—— o -

electrochemical impedance spectroscopy (EIS)
| calculations, its corrosion inhibition efficiency reaches
1 90.5%

3.5% NaCl+2,3-DHN !
Machine learning identifies a magnesium-air battery
electrolyte additive (2,3-DHN) suitable for an Mg-0.2Ca |
anode.At a current density of 1mA/cm?, the discharge :
voltage reaches 1.95 V, achieving a specific energy of !
3271 Whikg :
3.5% NaCl+Glu '
Glupossesses the ability to neutralize OH- ions and can
form soluble complexes with magnesium, thereby

glutamic acid can enhance cell voltage and improve
anode utilization efficiency

NaCA effectively inhibits the formation of discharge
products and promote the uniform dissolution of the
Mg0.5Zn0.2Ge anode, thereby improving magnesium
anode utilization and specific capacity

|
|
|
|
E
|
0.1 mol/L NaCA |
:
|
|
|
|
|

:’3.5% NaCl+SAL

:At the current density of 10 mA/cm?,the anode utilization
lis 60.3%,with a specific capacity of 1358.3 Whkg

10.5 mol/L KNO,+5S8S

i The 5SS can form complexes with Mg?* producing

i soluble complexes,thereby reducing the formation and

| redeposition rate of Mg(OH),/MgO discharge products

I[SAL] can chelate Mg?* to form a soluble magnesium
icomplex while[Ch]* can inhibit the self-corrosion of
:the magnesium anode and hydrogen evolution. At a
!current density of 2.5 mA/cm?, the addition of 0.1 mol/L
'[Ch][SAL] system achieves a high specific energy of up

€« i
13.5% NaCl+[Ch][SAL] i
|

preventing the formation of Mg(OH), The presence of U2 g 't0 2180.18 Wh/kg b

Proposal of the theory
Basic system
Engineering applications

Additive modification

FIT Bl SO R R A e D

Fig.1 Evolution of electrolytes for Mg-air batteries
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Table 1 Basic electrolyte composition design and associated advantages

Electrolyte composition  Alloy type Advantage Ref.

15% NaCl AZ31 The specific power output of the battery has nearly doubled [35]

0.05/0.1/0.2 mol/L Hp-Mg As the salt concentration increases, the discharge process becomes more uniform [36]

MgCl,

0.5 mol/L. NaNO, Pure Mg The anode surface oxide film is more compact, resulting in more uniform discharge and enhanced [38]
anode efficiency

1 mol/L. NaAc AZ31 At 10 mA/cm?, the anode efficiency increased to 84 %, with the specific energy rising to 1770 Wh/kg [39]

0.1 mol/L NaCA

Mg0.5Zn0.2Ge At 5 mA/cm?, the anode efficiency and specific capacity are 91.4% and 2007 mAh/g respectively [40]
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Table 2 Design of additive-containing electrolyte components and performance parameters
Current Average  Anode Specific
Types of o . ..
i Electrolyte composition Alloy type density/ ~ Voltage/  Efficiency/ Energy/  Rel.
additive
(mA-cm™ %) V % (Wh-kg™ ")
Inorganic ~ 3.5% NaCl+1 g/I. WSG CP-Mg 1.5-6 1.0-1.2 46.7 1030.71 [44]
additives 3 50/ NaCl + 0.02 mol/L Na,PO,* 12H,0/NaVO, AZ31 10 1.07 69.9 1645.66  [45]
5/50 mmol/L NaCl + 0.5 g/L. NaF/CaF/ (NHy).HPO, ZK30 10 1.03 73.1 21100 [46]
3.5% NaCl+ 1/5/10 mmol/L InCl, Mg-0.15Ca 1 174 ~55 2260 [47]
Organic  3.5% NaCl+3/5/10/30 mmol/L SDS AZ31B [51]
additives 3 504 NaCl + 29¢/3% /4% (volume fraction)gly Rolled condition 10 ~1.6 51.24 1913.2 [52]
AZ31
3.5% NaCl + 0.05/0.1/0.2/0.3 [Ch][DHB ] HP-Mg 5 1.45 68 2093 [53-
54]
3.5% NaCl + 0.05 mol/L 3,5-DHB Mg0.5Zn0.2Ge 5 1.55 67.3 1476.6 [55]
3.5% NaCl + 0.5 g/I. SDBS + 0.5 g/1. Na;PO, AZ91 20 1.15 49.1 ~1243 [60]
Mixed 3.5% NaCl + NO; + SAL CP-Mg ) 1.5 82 [61]
additives 3 504 NaCl + 30% (volume fraction) ethanol + 0.1 mol/L  AZ61 5 1.2345 482 17245  [62]

5-SSAL/Tiron/3,4-DHB
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Table 3 Machine learning-assisted electrolyte composition design and performance parameters
. Average Anode Specific
Electrolyte composition Alloy type Current dj;nsny/ voltage/  efficiency/  energy/ Ref.
(mAem ) v % (Whekg )
3.5% NaCl + 0.01 mol/L 2, 3-dihydroxynaphthalene Mg-0.2Ca 1 1.82 83 3370 [64]
3.5% NaCl +0.1/0.3/0.5 mol/L GLD AZ31 5 1.45 1952.70 [65]
3.5% NaCl +0.1/0.2/0.3 mol/L gly LAZ931 1 1.83 51.45 1913.20 [66]
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