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Abstract

This paper is an attempt to improve the performances of Al alloy anodes which were made of the secind
grade of KS D2304 aluminjum ingot. The effect tests of adding Cd,Ca or Ga element and heat treatment of the
Al anodes of Al-2.5Zn-0.02In system were made by measuring the anodic polarization potential, current offi-
ciency and by observing the corrosion pattern of the anodes in the 3% NaCl solution for 10 days and 40 davs.

The results of the performance tests are as follows:

1) The performance tests of Al alloy anode should be a long-term test, for a short-term test of 10 days is not
enough.

2) The performances of Al alloy anodes containing 0.01% of Cd,Ca or Ga were better than those containing

0.02%.
3) The suitable annealing temperature of the Al alloy anode containing 0.01% Ca was 550°C, but the perfor-

mances of other anodes were rather fine than when they were not annealed.
4) Al alloy anodes of the good performances, which had moderate anodic potential, were more than 85 in
current efficiency and were excellent in corrosion pattern, were the Al-2.5Zn-0.02In-0.01Ca anodes which -vere

annealed on 550°C or not annealed.
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Table. 1. Analysis of Aluminium Ingot.

Composition Fe Cu

Si ‘ Ni Al

Weight percent ; 0.27 [0.0020/ 0.07 } 0. 074' Balance

Table. 2. Alloying Elements and Annealing Temperature

of Manufactured Specimens.

Kind Common Addition Terxj}prvle?:?&i'ggfor
of Anode| Alloy Element | 1 hour (°C)
A-1 A-2.5%Zn-| 0.01%Cd NO
0.02%In
9 ” " 300
} ” " 350
4 7 ” 400
5 4 " 450
6 ” " 500
7 ” ” 550
B-1 ” 0.015%Cd NO
2 ” ” 300
3 ” " 350
4 ” 1" 400
5 " " 450
6 " " 500
7 ‘ ” " 530
C-1 " 0.02%Cd NO
9 ” " 300
3 " ” 350
4 1" ” 400
5 ” " 450
6 ” ” 500
7 ” ” 550
D-1 ” 0.01%Ca NO
2 ” " 300
3 4 ” 350
4 ” " ; 400
5 ” ” 450
6 " 17 500
7 " " 550
E-1 ” 0.02%Ca | NO
9 " " ‘ 300
3 ” ” 350
. ” ” ‘ 400
5 ” ” 450
6 " ” 500
7 " ” 550
F-1 " 0.01%Ga | NO
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2 % ” 300
3 ” " 350 D®Potertometer
4 ” 1" 400 DReference Electraode
@ Anode Specimen
5 " " 450 @Tark(Cathode)
6 " 1 500 ©®Electrometer
7 " " 550 ® Ammeter
[ DVariable Resister
G-1 1” 0.02%Ga NO
9 ” ” 300
3 ” " 350 Fig. 2 Schematic Diagram of Experimental Apparatus for
4 ”" 4 400 Galvanostatic Current Test.
5 ” " 450 D.C. Ammeter Resistor
6 " ” 500 6 9 N\ /\{\/\/
7 " " 550
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Fig. 3 Schematic Diagramof Series Circuit for Experimental

Appcratus of Galvanostatic Current Test

S~ ‘ cm?

T Electrolyte ( CuSQSHC 125¢ + HEG, “0g
+Ethyl Alcobol 50g+ HO= 1000 ! S21)

Fig. 4. Details of Copper Electrometer

o2 {FASHE 40cm X 40cm X 40cm 8] = = 9
ol WBIBES FUEsh s 3% NaClEWE A

A Eiths AR, oA wERT, HEEK
MBEd WS EYIR At ollpkel SEMLE

= PYIE SHEAA AT E B (SCE Like . R
Ko SEEME AET T AEF gk
AR EBMAOBAREE S Tig 35 3ol B
RS HAZ EEd oA BERRE R
o BT F YT ey, wiEkits 271 E
A EERESY THESE KT F JEF s
BRI B B Fig. 49 3ol
X 0.2mm 9 REAH (BUEHE) & b4 600 o2 PR
oo GR ez Bty BEE JHUEIY oY, B
& o TES EtTEel Scm? S A Frl L wddlel

5cm X 5em



Al-Zn-In # iREIGHS) fEEEe) WA= 2 Cd, Ca Ga FEhnsl Byfime| B8

2 3NA stgon, o] REgACE BHEE (Cu
SOy - 5H0 125g+H:SO4 50g +Ethyl Alcohol 50g-+H,
0=1000m Sol.) A 3}9r}.
2.3 MEE5E

MRS THAEREE [UABIRE G A HIEE
Tkl o # A EREsFA

EMLR R SRS Fig. 39 4804 BEEREN S
0.5mA/em® 2 #EFES A 10H1Y SNBSS Ehish
A3z, o] REelA BikaEe] g Auks A
A rhal KBRS sHEel A B2 4089 K
Wik s ithstgieh. ol e igol B ol A
7t Fig. 287 $epiofl Al IBMEMIWIL S B2 0mA

Jem? 12l 1.0mA/ecm?i ¥ AH 7 A B R

=

TR RG] Bk ol BRI S AKpkela
80°C ¢ 4% E K= EEE 10% MY 1: 1EWR 1
A CREREENS R el KEpstaig
e A AR S SRSEITE. o] 9F [ligol SRTE Raf
o Exhit [ime] #iEPe Btz JdagE A4
ol ek AAN ERESEES SHe A PR 2l
LEE RS R s PR
ST R SRR S
el LS sRebe dhe BBERERA 2
- TSI 2ko] BEARIEAECT BSERIRAECY
e A sk T
Af—05% LA b i
B §iz—-850% LA L
C#—75%11 1
D#—65% 11
Edit 6% A Havlr Hehy
Bige] Wb H e vhe Lol
Sheh i CutZ el AP ) RLfbEVE o] k7t 1.185¢
/A-hsp 0.33557g/A-ho| 5, WEWESE BT ER
15 SR T Lk () /1. 185 (g/A-h) o] =], AlBE <)
PRE IR TSI B WL Lo M) 2.98A - h/g

Q] 115

i

[ISEINE
[

A% A
KT
e}

geliA k4

Sk b 1] T U (A By X

W ) = T T
WA ) Ty Tr bk i (g) X AL 9] B st
100 _ 28 32X G NGRS I (2)

il A b/g) AlTT BRI 15 (2)

3. BBIFER & BE

3.1 WafEe SRR
BEEe] (TR Aldhd i GBS AlZn-In R (74
ol i e = s Cd. Cal Ga2) JTHeb 4%

SRt B B R R R e S

He EEERBERNE SBAEREN S
o} o[BSl BHACRST BHERES BB M
ol A kst o

101114 mRIEREl A o] Bk E LY & Fig.5,6
Q7oA e} o]l AR 0.5mA/cm? o] BEREMEL
FolA 10HRE HES el BoEEN 7 —1,100mV
(SCE)LATela, EAZE o] 5t BEigEo] 85%
Likels, A2 2 ek BARE"T Bkl .1
od Aoz EsH L

Fig. 53+ Al-2.5Zn-0.02In 9] &8l Cd 2 0.01%,
0.015% "2 0.02% @M A HEEHS HE 300~
550°C &= ZH RS s} kgt Aol A A ik
2 gAY fEEE FELRS Aotk ol E Akl Al
HEVERES WET A #uimeld o5 A-l, B-1%
C-1 ¥oln, #pEMat 2 o Aok vy [T
BEol s ik zeivh IS b A 350~
400°C = BEMT Zo] HSREMS FEMIRES el
A bR Eoka WRACRImAA A% vk

1
w120 After 1C days.
] 5 ]
> o ] |
g 1100f—* el
E 9 ,. |
Zinsolf- .
5 c ) |
) i - I
a1060 = -1
! :
£ 90
50, 5
o i o X 3
£ 80r x g o x
oo g
b 0 -
b
3 60 o (F)
(G)
A b
= B o — _
& G o o X X
< i X o x
3
% OfF x ;
2 ;
S ek
1 L 1 I i L \ .
1 3 3 ] ~
Kind cf Anode N € /
Fig. 5. Effects of Variation of Cd Contents and Heat Tre-

atment Temperature on Anode Ability
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Table. 3. Comparisons of Performance Data. *

.. Galvanostatic Polarization
Kind Current Test Characteristic Test Current Effici- Corrosion
ency (% pattern

of Potential (—mV) Differential Potential (mV)

Anode 10(day) 40(day) 10 40 10 40 10 { 40

A-1 1110 1072 56 88 84 &0 B* C

E-1 1108 1091 45 82 88 81 B C

C-1 1115 1078 40 60 86 79 B C

D-1 1118 1064 52 66 85 &6 A A

D-6 1105 1081 51 35 84 87 B

k-1 1109 1057 34 42 83 84 B*

F-1 1105 1082 32 40 87 84 B B

-6 1112 1077 43 61 86 e Cr B

G-1 1101 1067 45 52 85 84 ‘ cr 3~

G-6 1098 1041 67 82 89 & 1+ C 3

*at C.D. =0.5mA/em? for 10 days and 40 days.
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