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Study on the Anode Electrode Reaction in the Metal-Air Cell
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Abstract: In this study, magnesium (Mg), zinc (Zn) and aluminium (Al) as anode electrode and the
solution of NaCl dissolved with 2~20 wt% as electrolytes were used for the metal-air cell. The open
circuit voltage, short circuit current and I-V characteristics upon different kinds of anode electrode and
electrolyte concentration were investigated. The open circuit voltage, initially about 1.45 V, rises to 1.6 V
during the first 10 minutes indicating the necessity of an induction time to activate the catalyst on the
air cathode. The short circuit current increases with an increased concentration of NaCl, causes an
increase in the conductivity of the electrolyte solution, but the open circuit voltage did not under undergo
influence of electrolyte. From NaCl 20 wt% electrolyte, the maximum output power of the magnesium
electrode materials was measured with 177mW. It is found that the power characteristics of metal-air cell

could be improved by using magnesium electrode materials in the NaCl electrolyte.

Keywords: Metal-air cell, NaCl electrolyte, Anode electrode, Cathode electrode, Electrolyte concentration
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2.1 Anode ¥= HIZ

Anode dFo= Mg, Zn, AlE AH&ah= 44,
T+

= REeA ) #Zol 4 (H:0)¢]
F4H71 (OH)oF Absinkg-S dozlo g Hdxts W
=3to]l A91E A (8l
Mg(s) + 20H (aq) > Mg(OH), + 2¢ (1)
Zn(s) + 40H (aq) > Zn(OH),+ 2e (2)
Al(s) + 40H (aq)— A1(OH ), + 3e (3)
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2.2 Cathode M= HI2

Cathode A=< 29 13 2] Anode & =-of A

1003
o
NacCl electrolyte
= HzO
0z
mm) OH"
Vol N
0, reaction layer Conductive layer
Fig. 1. Cathode electrode reaction.
AR AAE NI EE EaA wolsd T
Fo| Abae} FHUNSS doyHA 4] (OH)
g WET 04 Ve A% 44 A 129 da
Lo A9 Cathode A=4Fg2 t}3 23 2t}
0,(g)+ 2H,0 (¢) + 4e — 40H (aq) (4)
AEEQ BAT2E WHge) A32E Wbl
objet e Argom dskel @A) vRAY

2 AFAgA AMEH FVIHAY FERE IF 29
ettt a2 Suist w1 @484 ol
Ni-mesh& Atste] Abaebo]l wbg& A3 A7l
TEREA daAETe] HEWES AFAAHE ALY
I 37 FAEFHAE AFAAEE AHESte] dEaldE F
FE HASHEA g3 72 Foke 3UIeYY &
S =340 345 271 1 x 95 x 95 mmY]
Mg&=d5 (AZ91)3 % 99.9%<2] ZnH =3} Al

=1
=

H AFfFEZE NaCl 789 2~20 wt%s AH83H3
t} Cathode H=oz9] 2taga t7e7lE 3l
A FUEES ST dEdF AwAge
RMS multimeter (Agilent U1242A)A}-& 3}

Hol A Z438At. A3ld FE+ Digital salt meter
(Takemura TM30D)E AF&3Fe] 0.0~30.0 wt% =<

True
2 AP A}



1004

Ni mesh  Hydrophobic membrane

Air

=

NacCl Electrolyte

/

Hydrophilic  » 4 ated carbon

Anode electrode
membrane

Fig. 2. Configuration of air cell.
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Fig. 3. Open circuit voltage according to time.
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Fig. 4. I-V characterisrics according to Anode electrodes.
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Fig. 5. Power characteristics according to anode

electrode materials.
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Fig. 6 Open circuit voltage according to NaCl wt%
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Fig. 7. Short circuit current according to NaCl wt%
concentrations.
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