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A Study of Galvanic Characteristics of Aluminium Alloy Anode in the
Al-Zn-In-Mg System Made of the Low Purity Aluminium Ingot

W.N. Kim, K.J. Kim, Y.D. Kim

Abstract

This paper presents the results of the galvanic anode’s characteristicsin the Al-Zn-Mg
and Al-Zn-In-Mg system anodes used aluminium ingot of low purity, 99.5% grade.

The results of these performance tests are as follows:

1) Zn, In and Mg are an available elements to improve the performance ¥ Aluminium
alloy anodes.

2) When the range of zinc content in the Al-Zn-Mg system anode is 2~5% the more zinc
content, the more improve the anode performance.

3) Al-Zn-In-Mg system anode requires a long term over 50 days for the performance test.

4) The composition of Al-Zn-In-Mg system anode which shows the most excellent perfor-
mance is Al-(2~3%) Zn-(0.02%) In-(1.0%)Mg.

5) When the Al-Zn-In-Mg system anode is annealed for an hour in 500 to 550°C, the
anode performance is improved.

6) The lower average potential and the better corrosion pattern in the Al-Zn-Mg, Al-Zn-
In and Al-Zn-In-Mg system anodes, the more current efficiency is improved.
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Table 1. Compositions of Aluminium Ingot

Composition { Fe [ Cu Ni \ Pb si Al

Weight(%) 1 0.27 ] 0.002 l 0.07 0.07 \ 0.07 ] Balance
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Fig. 1. Anode Specimen
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Fig. 3. Details of Copper Electrometer

Table 2. Qualities of Sea Water Used for the Experiments

Water Specific Specific Total Total Chloride
Temp Gravity Resistance pH Hardness Alkalinity ppm(Cl™)
(G19) (Q-cm) (ppm CaCO3){ (ppm CaCO3)

20 1.0231 1 21.5 ‘ 7.2 3,555 115 \ 18, 567
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Table. 3. Performance Test Results of Aluminium Alloy Anodes.
Anode No. Kinds of Anode Ié:t%?letial l (Ifkflfrlrcexggcv Corrosion
i -mV(SCE) (%> Pattern
{
1 Al-2Zn-0.5Mg 920 1 56. 44 E
2 # » -1.0Mg 920 { 69.47 E
3 # » -1.5Mg 920 57.24 E
4 ( n -3Zn-0, 5Mg 925 56. 44 D
5 \1 v u =1.0Mg 930 62. 52 D
6 # n -1,5Mg 935 ] 59.33 D
7 n ~5Zn-0, 5Mg 940 72.26 C
8 ) » n -1.0Mg 940 74.57 C
9 ! » #n -1,5Mg 940 69.99 C
10 ; Al-2Zn-0.01In 1, 100 95.83 c
11 1 » » » -0.5Mg 950 74.91 D
12 l » » » -1.0Mg 960 74.24 D
13 w n r 1-3Mg 1,200 94.96 C
14 i »-3Zn » -0.5Mg 960 68.68 D
15 w # 7 -1.0Mg 960 71.04 D
16 % »w » » -1.5Mg 1, 200 91. 57 c
17 | w-sZn s -0.5Mg 980 79.24 D
18 \ #» » o -1.0Mg 980 78.72 D
19 [ n » » -1.5Mg 1,150 84.09 C
20 1 Al-2Zn-0.02In 1,230 88.80 B~
21 [ # n r -0.5Mg 1, 200 87.88 C
22 { # # » -1.0Mg 1, 200 91.66 A
*23 l v #» » -1.5Mg — - —
*24 i »-3Z2n » -0.5Mg — — —
25 ; v w # -1.0Mg 1,230 86.25 B
2 . » v n -1.5Mg 1,180 70.32 c
27 | #-5Zn » -0.5Mg 1,180 89.73 i A
28 ! v n # -1.0Mg 1, 200 91.66 : B~
29 ; v or n -1.5Mg 1, 200 89.73 ‘ B-
30 | Al-2Zn-0.03In 1,200 ! 84.09 | A
31 v n n ~0,5Mg 1,240 j 89.18 ] A
39 n » n -1.0Mg 1, 240 90. 14 I B~
33 w » » =1.5Mg 1, 250 84.99 ( B~
34 | #=-3Zn » -0.5Mg 1,240 , 86.76 | A
35 ! #n n n -1.0Mg 1,240 ] 89,18 A
36 # n » -1.5Mg 1,240 ; 84.99 \ A
37 j #-5Zn » -0.5Mg 1,190 | 87. 67 \ A
38 v »# # =1,0Mg 1,190 ‘ 85. 86 l B~
39 » on w -1.5Mg 1,190 { 86.76 : B-
40 »w-2Zn # -0.02Sn 1, 200 88.60 | A

* The performance test results

a

of No. 23 and No. 24 anodes were omitted because of specimen defects.
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Table. 4. Performance Test Results of Aluminium Alloy Anodes.

. ) Anode Current Corrosion
Anode No. Kinds of Anode Potential Efficiency
-mV(SCE) (%) Pattern

10 Al-2Zn-0.01In 1,130 87.59 C
20 » n -0.02In 1,150 87.59 C
22 v »# » -1,0Mg 1,150 87.59 B~
25 »-32n » -1.0Mg 1, 140 88.16 B~
27 »-5Zn » -0.5Mg 1,120 90. 32 C
30 » -2Zn-0.03In 1, 100 83.27 C
31 w # n =0.5Mg 1, 060 84.84 C
34 »-3Zn » -0.5Mg 1,070 91.34 ! B~
35 n n n ~1.,0Mg 1,070 85.31 , B-
36 » » v -1.5Mg 1,070 27.31 ! E
37 n-5Zn » =0.5Mg 1,050 90.12 “ C
40 r=2Zn » -0.025n 1, 050 82.60 “ B+

aH
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Anode No. Kinds of Anode légt%?liial { (Ié?;{c(iigflcy Corrosion
-mV (SCE) %> ! Pattern
20 | Al-2Zn-0.02In 1,200 86.97 B*
22 ’ v » # -1.0Mg 1, 200 90. 28 A
25 } n=3Zn » ~1,0Mg 1,200 ; 90.74
30 | » -2Zn-0.03In 1, 200 ( 84. 89 B+
34 } n=-3Zn # -0.5Mg 1,180 ’ 88.04 B+
35 " v » n =1.0Mg E 1,180 ‘) 86.33 B¥
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