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Abstract

This paper is an attempt to cxamine the characteristics of the galvanostatic anode which
Aluminium alloy anodes made of Korean-made Aluminium ingot have, The Aluminium ingot used
in this experiment is the second grade of KS D2304, and the test adopted the Al-Zn-In system
and Al-Zn-In-Sn system.

The results of these performance tests are as follows:

1) If the effective elements of Zn, In and Sn are added to the Aluminium ingot, the perfor-

mance of anodes is improved in a certain specific quantity of each element to be made.

2) The performance tests of Aluminium anodes should be a long-term test more than 50 days,

for a short-term test such as 10-day test is not enough.

3) The surface polishing of Aluminium alloy anodes doesn’t nearly affect its performance, but

the heat treatment and the iron core casting-in improve the performance of anodes much.

4) Among the Al-Zn-In-Sn system alloy made of Korean-made Aluminium ingot, the anode,

which is —1,100mV(SCE) and less in the electrode potential, which is more than 85% in
the current efficiency and which is excellent in the corrosion pattern, is the Al-2Zn-0.03In-
0.028n system alloy to be made by the heat treatment and the iron core casting-in.
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5) The gas volume, which is generated, from anodes when ‘Alfug;_ipium;z_xlloy: an?des are cor-
roded,, is figarly in inverse: proposion t¢the currerid ‘effiiencys of it€ anodes” -
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Bighel FIAE = 9o,
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RIBEE 1960 Fol A PISES>) tfE st om s oby BIRtERS] = Ex . 2eji) Al
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Table1. Alloymg Rate of Manufactured Specxmens and Chemical Compoemm of Al-Zn-In-Mg Anode

“Kind of Anode 0 7n(wt W A\ ]n(wt a/) P Snwt %) | Al(m oy
A—1 } 2 i 0. 01 i - Balance
| i ;

2 } " " 0.02 . 7
3 1 " 0.04 ; o
4 " > 0.02 — ’ u
5 d " 0.02 : 7
6 " " 0.04 "
7 " 0.03 - | "
8 " " , 0.02 | "
9 " // 0.04 | "
B—1 3 0.01 | -~ R "
2 " " i 0.02 : "
3 1 " g 0.04 "
4 | " 0.02 — p
5 " " ? 0.02 "
6 " " | 0.04 "
7 ! " 0.03 l - : "
8 | " " 0.02 "
l
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9 3 0.03 0.04 Balance
Cc—1 4 0.01 — "

2 ” " 0.02 "

3 " " 0.04 "

4 " 0.02 — "

5 " " 0.02 "

6 v " 0.04 "

7 " 0.03 — "

8 " " 0.02 "

9 " " 0.04 ”

AA ’ Zn: 3.67 In :0.045 Mg :0.65 Al : Balance

BT BfEA] Y BEE Aled RASH fEE Table 29 o, o]0 KSD2304 £ 2
Al Mol

Table 2. Analysis of Korean-made Aluminium Ingot

Composition Si ' Fe , Cu Ni Pb Al

Weight Percent 0.07 ’ 0.27 ' 0. 0020 0.074 0.07 Balance

=g BE Inihee #i4ro] 65ppm 2/£C] KS D 2351
538 HRMeRYS AR Ind Sno 1%

2mm

ol o oF. Lead Line
% RG-S Fig. 15 2] ¢1.8cmx5om 2 MIH %
of g2mme w APHFREDES = —HALN A Bared Surface ﬂ
sel EEA D Mo o 2ok ol SABE BT 354,50 cm
0em’ g W)L EREEEEAD G, 192 & R _‘L_l
S IBEHEAERINI BE(EE S Sand Paper 2007 e Surfece Z
8amfe——

oz HESLL ol Est ¢ae2 RIS %, BEER Fig.1. Anode Specimen
= FHESE. {8, 3:3~349 REHE FRMTS sHA ko A, BEEE 3 A 9 Hoe
FAg AL HAskY o

2:3 WEEE

AR DEESEAREES Fig. 29 o] W] B2 fEfsh: ¢40cmx30cm < HHlE =
A mREe MBS Eisha, Table3d KAWKE AT TmE HRAZROH, o3 &
BRE, DBEAS 2 BHHE ERE ey
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-

@ Ammeter

@ Variable
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Fig. 2. Schematic Diagram for Experimental Apparatus of Galvanostatic Current Test

Table 3. Qualities of Sea Water used for the Experiment

Water  awo o | Specific Total | Total | crpeeiqe
Temperature 2‘:‘3(\/11?;: ] Resistance ! pH i Hardness |  Alkalinity (Chlrgngﬁ)
(¢ o braviy b (g em) | (ppm_ CaCO;) | (ppm CaCO;) | ‘PP
i i ¢
24 l 1.0231 25 72 |~ 3,555 : 115 18,567

Fig. 3. Experimental Apparatus of Test

D C. Ammeter Resistor

Electrometer

SRR

Fig. 4. Schematic Diagram of Series Circuit for Experimental Apparatus
of Galvanostatic Current Test
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ARAY EENAREELE 919 @A Fig. 35+ Fig.4 9 o] 5fAS] ABEE HEIIZ Em
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SRS BRI Fig.59 2] 5cmx5cmx2mm 9] TR 59 (R R— B K o )1 B Tk )
& Sand Paper 600 2.2 PIEH thd GRS WRIES & HES GFRstd e, BRES 2 HE 4
STHEHE 3em* & Yoo v delolne WEBGGo ABH (Beaker) Bl & TG-S 1EASH
et
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{Cathode) (Anode) \L
i I /// iz
5cm A \I:
Cathode //10
1 ////// A -
—wf1 Sarj=— — Scm —~

Electrolyte (CuS0,-5H:0 1259+ HaSOs(con.) 504
+Ethyl Alcohol 504 +Ha0 =1000ml Sot,)

Fig.5. Details of Copper Electrometer
EFEIRESRE 200cm ] 7he A BBS AN A ERIKES HY)el FEHEOT & Y=
3gieh.
v a Rl #AY MEHNE 389 2y,
- W75t : High Resistance Voltmeter. 1.1 x 10-"Q2/V (Yokokawa Electric work)
- HeBE M : Saturated Calomel Electrode (Shimadzu Co.)
- EHEMEF - Multi-tester. TM-707(Taekwang Co. )

24 RBHZE
WEEERS HEREL I ABHRRENA HEd RBRod g4 KiEsksl o
EEMRP-L Fig.49 KBNA BHEKMEE 0.5mA/cm (2B 10mA) = AEsE A 1By
PRI A & 240 RERD(10 TRD), 25 2 FRREARERG] A & 1, 440 R (60 AR Wit om, o] ol

2 0-1.0mA/em® = BN A 1A S ERHERBS s o
BLES RBol B el HRBHARK & AN BobAZ Kok 4 80°CE 4% &k =2
% 10% WEEHS L1RARIIA 100 BRI HEHS RED 4o BEIR o TR
DRE WAL ol [Rgel WERIHS BES BET BEHS 7 n CILT i do
AR MRS AR ABBERY THAES A D 200 FERRBLED /s
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Fig. 6. Corrosion Pattern of Anode Specimens
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BB AEBMAE —1,100mV MFY EEME bl st BB BEY HEE R CETY
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Fig.7a. Effect of Indium on Anode Potential vs Time of Al-2Zn Alloys
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Effect of Indium on ‘Anode Potential vs Current Density of Al-2Zn Alloys
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Fig. 7c. Effect of Indium on Current Fig. 7d. Effect of Indium on Corrosion

Efficiency of Al-2Zn Alloys at C.D. Pattern of Al-2Zn Alloys at C.D. =
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Fig. 8 . Effect of Zinc on Anode Potential vs Time of Al-0.021In Alloys
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Fig. 8b. Effect of Zinc on Anode Potential vs Current Density of Al-0.021In Alloys
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Fig.9a. Effect of Tin on Anode Potential vs Time of Al 2Zn-0.02In Alloys
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Table 4. Performance Data on Al-Zn-In, Al-Zn-In-Sn and Al-Zn-In-Mg Anodes

Gavanostatc * | Polariation, | Norwral | Cureent » | Corssion *
of Average |Differential.  Average | Differential Potential : Efficiency Pattern
Anode Potential Potential | Potential | Potential |(-mV SCE); (%)
(-mV SCE) (mV) (-mV SCE) = (mV) !
A—1 971 — Loz | — 1,10 ' 75.3 F
2 934 — 99 | — 965 | 63.0 E
3 936 — 945 i — 985 66. 2 E
4 1,122 40 1,111 l 40 1,130 85. 4 B
5 1,126 45 1,121 i 35 1,135 | 87.3 A
6 1,120 50 L124 | 45 1,145 81.7 D
7 1,117 30 1,107 60 1,150 70.8 A
8 1,118 25 1,102 55 1,130 76.5 A
9 1,118 25 1,112 45 1,140 79.2 A
B—1 1,014 - 1,056 4 1,140 75.3 E
2 949 - 958 — 995 | 74.0 E
3 950 — 958 -1 1,000 | 76.9 E
4 1,095 50 1,099 60 1,135 88.1 B
5 1,097 15 1,096 50 1,125 86.3 B
6 1,100 50 1,102 50 1,130 90.8 C
7 1,090 45 1,094 10 1,100 88. 4 ¢
8 1,095 50 1,097 15 1,105 83. 4 B
9 1,097 55 1,095 10 1,100 86.1 ¢
C—1 956 — 964 — 965 80.9 E
2 939 — 961 — 975 82.6 E
3 941 — 946 — 935 81,7 E
4 1,065 20 1,077 35 1,095 90. 4 D
5 1,081 30 1,001 15 1,100 80. 1 C
6 1,078 40 | 1,091 15 . 1,100 86,5 C
7 1,095 5 | 1,080 20 | 1,000 81.3 B
8 1,097 20 1,092 15 ' 1,100 76.0 A
9 1,088 60 1,088 15 l 1,095 79.0 A
AA 1,101 ‘ 5 1,008 70 : 1,145 81.0 A

*at C.D. =0.5mA/cm* for 240 hrs. (10 Days)

WA Rl A = L IEE OmA/ecm® ol A K5 1.0mA/cm’ 72 0.1 mA/cm’ [JE.c 5 ##{kA] A

of Hyifits In5- 0.01% &1k B

0 R B o A R

TEsh PRGNS P o
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Table 6. Effects on Anode Characteristics by Heat Treatment, Surface
Polishing and I*or\ Core Castini~in
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Table 7. Effects on Anode Characteristics by Heat Treatment, Surface
Polishing and Iron Core Casting-in

Galvanostatic * Polarization
Symbol Current Test Characteristic Test Natural ECu.rr_ent * | Corrosion *
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X o [E—1 1,104 25 1,135 | 160 1,250 88.5 A
o
S< (BE—2 1,095 32 1,120 80 1200 | 825 B
=]
82 |E—-3 1,100 15 1,134 160 1, 250 89.9 A
[a\ K1
=S E—4 | 1,094 25 1,112 103 1,185 79.7 B
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after 1, 200 hrs. (50 Days)
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