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Fig.1 Polarization curves of AZ31 electrodes alloy in 8.0% NaCl

solution with different concentrations of CeN3;Oq:6H,O
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Fig.2 Tafel polarization curves of AZ31 electrodes in 8.0% NaCl

solution with different concentrations of CeN3;Oq¢6H,O
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Table 1 Potentiodynamic polarization parameters for the corro-
sion of AZ31 electrodes in 8.0% NaCl solution with
different concentrations of CeN30y:6H,0

fcor/ X 10°Arem™  Eeon/V %

Concentration/g-L™!

0.0 14.1546 -1.5775 -

0.5 7.777 —1.5585 45.34
1.0 4.1904 —1.5418 70.4
1.5 5.9212 -1.5502  58.17
2.0 6.6153 -1.5534  53.26




o5 8

AW, CeN3Oo-6H,0 MfAEAS S Hith fi bk Ik B

A - 2551 »

PN, GERNOR, JLBOR I AR AR AT
oS5 e Rt A8k, BIARA R FE R, 3 T AZ31
TR J3 it o 7SR A S IR BE 36 K #) 1.0 g/L 1, F
ZiE N =R AN N VR AR e ) N NE =TI ) R Y S 3 S
B G R TS R B B A, U I N K A S TR A X
HEHA MR B 2 Ea, SN K SR A
JEE B A8 e o B B AR A ol 2 1D s e AN K, i BH B A A4
LR IR, UL 7S KA i R il 0 BH AW JE ke 1. P
PO, R B AR A A AR A, B e T RS K
AR i kg BH B 8 2% Tl 71

2.2 CeN;09-6H,0 iR X fath i 1k PR H s 14 B9 22 M

M 3 FTLLEH, %300 0.5 g/L /KA iR, B
710 R G513 e 1 11| Ny NP V| LSS = AR VR by NP N
1.0 g/L IO/ /K G AR AN I, BHBT AR Bk, Fi PH I
K, BEE S et v, BEWIBEG SJ lAS 2
MRS K CeN3Oy-6H,0 IR EE (1.5 F1 2.0 g/L), HRIT
HLF AR, I T RABH &y SO, AZ31 B
BRI, FAT RS B R, S5 S i
JEEPRAG . ZEP 3 R 2 R, BELPUIG B R o A & R
SR AT — B, R EUA BT R ) EAT RO
RN, N 0.5 g/L N/K A HBR AR, FHBUEN 105
Q, 1 CeN;Oy-6H,0 W EEIAE] 1.0 g/L B, i 55t is = 1B
K, M 53.88%. H M 1.0g/L (BRI 1.5 F12.0
g/L) I, G2 gy A% FRLRH B T B, IR T
W SRS Ce WREMME MR, T &1
PHUER, (EERIIA RN, S2h AR,

M 4a TLLE H, B 7S K A AE IR AT AR B2 138 T,
BRSP4 CeN3Oo-6H,0 W FE 1 h £ 1.0
g/L I, S ARAR PR K T 0.27605 Q-cm®, BJI
M e B K T, iE— 2P 3] CeN;Oo'6H,O A

Blank
0.5 g/L CeN,0,-6H O

9 2

1.0 g/L CeN,0-6H,0
1.5 g/L CeN,0-6H,0
2.0 g/L CeN,O,-6H O

a
A A N

100+

o]
(==}
T

T
¢ < » o nm

(o))
(=]

a

“ [ X ) A
aq © [ ] °
L] ° A

a0l L ¥ oq an
i -,
0 ity o ‘.
0 20 40 60 80 100 120 140 160
Z'/Q-cm2

~Z"/Q-em’
o~
=

.
A

?
.

K3 AZ31 HURAES A FRIE CeNsOy6H,0 1) 8.0% NaCl
WP Nyquist B
Fig.3 Nyquist diagrams of AZ31 electrodes in 8.0% NaCl solution
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Table 2 Fitting data of AC impedance of AZ31 electrodes in
8.0% NaCl solution with different concentrations of
C6N309'6H20

e b oy o

0 0.812 11.9 0.6734 59.5
0.5 0.781 35.1 0.7638 105 43.33
1.0 0.818 33.3 0.8915 129 53.88
1.5 0.869 11.9 0.6572 66.3 10.26
2.0 0.825 13.1 0.6149 66.2 10.12
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Effect of CeN;0y'6H,0 on the Performance of Magnesium Air Battery Anode

Li Huiming', Xie Gang'?, Yu Xiaohua', Li Rongxing', Hou Yanqing'*
(1. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650000, China)
(2. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization,
Kunming University of Science and Technology, Kunming 650000, China)
(3. Kunming Metallurgy Research Institute, Kunming 650000, China)

Abstract: The effect of six hydrated cerium (CeN3;Oy'6H,0) on the corrosion resistance of AZ31 anode was investigated by a dynamic
potential polarization method and electrochemical impedance spectroscopy (NaCl). The results show that the addition of CeN3;Oy:6H,0
into the electrolyte, which may form Ce(OH); protective film on the surface of AZ31 magnesium alloy, can improve the corrosion
resistance of the magnesium alloy. With the increase of the concentration of CeN3;Oy:6H,0, the Ce(OH); protective film becomes denser,
and the corrosion rate of AZ magnesium alloy decreases. When the concentration of CeN3;Oy:6H,0 reaches 1.0 g/L, the corrosion rate of
the magnesium alloy is the lowest with the corrosion inhibition rate of 70.4%. However, the corrosion rate of magnesium alloy increases
due to the dissolution of Ce(OH)s protective film when the concentration of CeN3;O9:6H,0 is greater than 1.0 g/L. From the magnesium
alloy with the addition of CeN3Oy:6H,O after immersion for 50 h, Ce(HO); protective film can be formed on its surface, which can be
confirmed by the SEM image of AZ alloy. The Mg”" charge transfer resistance increases by 69.5 Q from the equivalent circuit diagram,
which improves the corrosion resistance of the magnesium alloy. The discharge performance of CeN3Oq¢-6H,O is improved as revealed by
the discharge test, and the discharge time is prolonged by 40 min.

Key words: AZ31 magnesium alloy; CeN3;Oy:6H,0; corrosion rate; electrochemical
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