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Effect of Sb and Sn on performance of
aluminum sacrificial anode materials

ZHU Cheng-fei, XU Feng, WEI Wu-ji, DING Yi, WANG Ning
(College of Materials Science and Engineering,

Nanjing University of Technology, Nanjing 210009, China)

Abstract Five kinds of AFZnrIn system sacrificial anode materials with different contents of Sb and Sn were cast.
The electrochemical performance was tested with constant current method and microstructures were observed and
analyzed by metallography microscope, scanning electron microscope and energy spectrum analysis. The results
show that Sb addition can diminish the crystal grain, but the content of segregative phase at crystal boundary increa-
ses, and the current efficiency of material is low. Compared with Sb addition, Sn addition can also diminish the crys-
tal grain, the current efficiency increases, the content of segregative phase at crystal boundary reduces, but diffu-
sional corrosion of the anode surface is not uniform. The cooperation of Sb and Sn can prevent Si from segregating
effectively and enhance the current efficiency obviously. At the same time, anode materials have preferable surface

dissolution characteristics.
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Table 1 Chemical compositions of

aluminum anode materials( mass fraction, %)

Sample No. Zn In Shb Sn Al
1 4.5 0. 03 0. 01 - Bal.
2 4.5 0. 03 0. 05 - Bal.
3 4.5 0. 03 0. 10 - Bal.
4 4.5 0. 03 - 0. 05 Bal.
5 4.5 0. 03 0. 05 0. 05 Bal.
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M E K v GB4948 — 2002, F T LI 2%
Z M EHRFER T A d 16 mm x 48 mm . A
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AN 1 mA/em?®, SEIIEIY 11d, SER A
FUM N T K, HAZZA R (g/L): NaCl 24. 530,
Na:S04 4 090, MgCl, 5. 200, CaCl> 1. 160, SrCl
0. 025, KC1 0. 695, NaHCOs 0. 201, KBr 0. 101,
NaF 0. 003, H3BOs 0. 027,
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Table 2 Electrochemical properties of aluminum anodes

Sampls No. Added 0]'361'1 circuit Working 'CI'II'I'eIlt Surface disst')lu'tion
element potential(vs SCE)/V potential(vs SCE)/V efficiency/ % characteristic
1 Sb - 1. 107 - 1093~ 1. 105 77. 56 Passable
2 Sb - 1112 -1.0837- 1 110 717. 67 Passable
3 Sb - 1111 - 1098~ 1 105 78. 34 Passable
4 Sn - 1. 130 - 1. 050~ 1. 120 83. 17 Bad
5 Sn, Sb - 1. 120 - 1. 068 - 1. 108 90. 73 Good
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Fig.1 Photographs of aluminum

~ anodes for samples

(a)~—Sample 1; (b)—Sample 2;

(c)—Sample 3; (d)—Sample 4;
(e)—Sample 5;
X3 HRER SRR RE A S &
Table 3 Grain size and content

of segregative phase of samples

Grain size/ Content of
Sample No.
Hm segregative phase/ %
1 60 15. 95
2 57 16. 70
3 61 16. 53
4 54 10. 98
5 56 9 16

A, EBIM SRR A ZE A RIS, PHAREE
TR RS, AR, SCHER[ 6] X A5
WAL R BCE R RN LR S .

A 3 F 5 B R T TES R SEM B’ 2 B



. 634 ¢ o [E 0 4R 2 i

2005 4E 4 A

N o HE 2 ATEH, KANA—RRRZ S AR
ARG BT BiE M SN L, B R E KSR
AbF R AT AT . LGB 2(a) AI(b) AR IR,
REE3ME MHERHEZ TIRFES K, X544
TN SRR 145 A —2L .

2.2.2 I PR B AT AR R 82320 BT

KT BB HT AT AR, X kAt %) BE AR A
1.4 505 3477 SEM M %2 1w BT 46 5k 40 B itk

7

B, B 3~ 5 B DA BHARIRAE 1.4 715 ) SEM
FESA AT AR R BE T 4]

K2 fFEK SEM 4
Fig.2 SEM images of aluminum anodes
(a) —Sample 3; (b) —Sample 5
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Fig.3 SEM image of aluminum anode(a) and EDS spectra

of segregative phase(b) for Sample 1
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Fig.4 SEM image of aluminum anode(a) and EDS spectra

of segregative phase(b) for Sample 4
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Fig. 5 SEM image of aluminum anode(a) and EDS spectra

of segregative phase(b) for Sample 5
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