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Effect of Ce rich rare earths additive on structure and
electrochemical performances of Sb-low lead alloy
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Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The effect of Ce rich rare earths(85% Ce, 10% Y, 3% La) on the performance of lead-low antimony alloy
was studied using linear sweep voltammetry, chronopotentiometry, AC voltammetry and corrosion mass loss. The
microscopic structure was observed in metallomicroscope. The results show that the addition of Ce rich rare earths
can minish the crystal grain and thin the grain boundary; it can also decrease the crystal defects, slow down total
corrosion and reduce harm of corrosion; it also makes PbO of anode film easier deoxidized, and can restrain the crea-
tion of PbO in the corrosion film, so the resistance of anode film is reduced, and the capability of deep cycle can be

increased. The metal compound ( Pb. Ce,) is observed and antimony is even in the alloy when the content of rich Ce

rare earths is 0. 5% .
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Table 1 Composition of alloys

Alloy Elemental composition of alloys

1# Ph

2t Plr 1. 5% Shr0. 07% As0. 04% Sir 0. 01% S

3# Plr 1. 5% Sb-0. 07% As0. 04% Sir0. 01% S 0. 05% RE
4# Phr 1. 5% Sbr 0. 07% As0. 04% Sir 0. 01% S 0. 5% RE

RE represents Ce rich rare earth, 85% Ce, 10% Y and 3% La
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5s. ZIPhHIRH & SR 0. 35 o/ L FP R 0. 75
g/ L BI7KEH, ZVohisf A 5 s .
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Fig. 1 Metallographs of alloys 2" (a), 3" (b) and 4" (¢)
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Fig. 2 SEM image(a) and EDS pattern(b) of alloy 4°
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Fig. 3 Voltammograms of anodic
films formed on alloys 1*, 2" and 3*
at 0.9V in 1.285 g/ cm’ H2S04 for 2 h
(v=1mV/s, 0.9~ = 1.2V, = 0.4~ 0.9 V omited)
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Fig. 4 Chronopotentiometry of anodic
films formed on alloys 17, 2 and 3* at 0.9V
in 1.285 g/ cm® H2S04 for 2 h(/= 0.1 mA)
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Table 2 Potential and current of peaks in LSV of alloys 1*, 2* and 3

Peak a

Peak b Peak ¢

T bk ey Pk ety Pk el ey Ptk coment
1# - - - 0.8820 6.342 -0.9859 6. 656
2# -0.6150 89. 47 - 0.8637 4.775 -0.9931 7.293
3* -0.6115 94. 26 - 0.8255 4.118 - 0.9884 7.158

1 PbSOs 70, EWitHE4 3 KAEHENE S
2 A L SERLR I, B AN RS o my 0] BE
WA A FEd PbO, PO © PhSO. F1 PbSO. FRIAER .
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Fig.5 Plot of Z vs ®of anodic films
formed on alloys 2* and 3* at 0. 9V

in 1.285 g/ cm’ H2S04 for 1 h
(v= 1mV/s, f= 1000Hz)
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Table 3 Comparison of constant current

mass loss of alloys after corrosion

Mass before Mass after Corrosion Comparétlve
Alloy ion/ on/ rate/ (g * corrosion
corrosion/ g corrosion/g 5 o n catel %
1# 25. 000 24. 815 0.009 4 100
2¥ 23. 088 22. 850 0.0121 129. 12
3* 24.584 24.370 0.0109 115. 62
4# 27.458 27.358 0.0100 106. 38
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