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Influence of Gd on properties of Pb based anode for
nonferrous electrowinning

ZHU Mao-lan, TU Tao, ZHU Gen-song, ZHANG Li-na, WANG Rui-xiang

(School of Applied Sciences, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: The Pb-Gd alloy anodes with different Gd contents were prepared by two stage remelting method. The
effects of Gd contents on the tensile strength and corrosion resistance of Pb-Gd alloy anodes were examined by
mechanics performance and mass-loss method. The cyclic voltammetry curve (CV) and XRD were used to study the
electrochemical behaviour and phase composition of the Pb-Gd alloy anode . The result show that the tensile strength of
Pb-Gd alloy anode increase with increasing the Gd content, when Gd content is 2.0% (mass fraction), the tensile
strength of Pb-Gd alloy anode reaches 19.1 MPa which increases by 69.0% comparing with that of pure Pb anode.
Addition of Gd can not change the surface film of lead anode, its mainly composes of -PbO, and PbO. But addition of
Gd can reduce the anode steady potential, and the potential value decreases with increasing the rare earth metal content.
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Fig. 1 Influence of Gd content on tensile strength of Pb-Gd

alloy

PN Ui T SV e R A ID L LA (B Bt
RUAEAN 8L A7 BRI SR A AR A P 26—
MsmAe . B bR G P A B B 5=
AR, R WA AAT SR [ A A
F BT AR A R A AL SRS . 2
M U SRR, B B DU A
A ST BRI SAAE BaehRmtoosis
HRCORI, B oo R B S s LA S I
FAAE, A AT nIAT RO A A7 R [ i A (1 4
AL JE & MRS INR T @451, 5K Pb-Gd
AL

2.2 Pb-Gd & WM M IERE
2 iz oA Pb-Gd 45 4 FH Bl AE 160g/L it FR VS
TR AL 72 h J5 1724 i o .

13.5

=—Pb-Gd alloy

,_.

w

~
T

—

.t

w
T

13.2+

Corrosion rate/(g-cm™2-h™")

| Pure Pb
|

13.0 I I I ! |
0 0.5 1.0 1.5 2.0 2.5

Mass fraction of Gd/%
2 Gd &N Pb-Gd A &ifi 5 b e A 52

Fig. 2 Effect of Gd content on corrosion resistance of Pb-Gd
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Fig. 3 Galavanostatic polarization of Pb-Gd alloys
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Table 1 Anode steady potential of Pb-Gd alloy anodes

Alloy Steady potential/V
Pb 1.950

GO.1 1.920

GO.5 1.870

G1.0 1.855

Gl1.5 1.840

G2.0 1.830
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Table 2 Reaction peak potentials on CV curves

Reaction peak Product o/V
Al Pb/PbSO, —-0.32
A2 PbSO4/PbO,, O, 2.00
A3 PbO, 1.37
Cl PbO,/PbSO, 1.35
C2 PbO/Pb —0.65
C3 PbSO4/Pb —0.78
C4 H, —-1.10
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W R POOOH—AIT , & AL TTARI ) T i
J& 11 PO IR 3) PbO, A1 O, #7 H HIA #73 HE A5
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Fig. 5 XRD patterns of anodic oxidation films: 1—Pb; 2—
Pb-0.5%Gd; 3—Pb-2.0%Gd
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