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£ dviide 9 §ddx dnFe] RASes 2gsbdr, 294, YLEE(KOH 55), 292 J3]7
ol Hrishe 74 dAAlY E79 2 B Fo) TAE Il U ZARBIYT SR0F ASd) g e
9% ©1’3%0 AA-10509] FAEE7E 7P B o] Mgt Mno] TE FL AuHos =4 2=
KOH 8 ZnOg ¥3z== 713l FAEE7} 50% o JAEE Eart JeEREAE, ZnAce B4 A4
BAM A8k Rt gz $A st B94E 7009 B JAEIE Assidth BASTE KOH 5
of tish 12k A% F71ee 22l Lx g5 dE) ASH 2Ag4E JeRdth. SEM3 EDSE AR sk B &
ol £2e B 4ES M50, XRDY 717]124L F3le] KOH §9olre] g2mpe] 2a] ko)
Al(OH); ¥ & #alstsict.

Abstract : This study investigated the corrosion rate of aluminum in alkaline solution. It was performed to observe
the effects of alloy element, alkalinity (KOH concentration), solution temperature, and inhibitor and its concentration
in the solution. Among species of aluminum, AA-1050 showed the lowest corrosion rate due to its high purity
(>99%), whereas alloys containing Mg and/or Mn were highly corroded, relatively. The corrosion rate could be
reduced over than 50% by saturating the solution with ZnO, while ZnAc did not work as an inhibitor. The inhibition
effect of ZnO increased with increasing the alkalinity and solution temperature. It was found that the corrosion rate
linearly increased with the concentration of KOH in first order and exponentially decreased with the inverse of the
solution temperature. An analysis of the corroded material covered the surface of aluminum was made by SEM and
EDS. According to the analytical results by using XRD, it was confirmed that Al(OH), was produced from the cor-
rosion of aluminum in KOH solution.
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Table 1. Standard composition for the species of aluminum
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o A B 97.79% 4=0)3 1.08 wt% Mng T3 ¥F
© 24 0.45% Fe, 0.18% Cu, 0.16% Mo, 0.15% Si, L2832
0.19%2] "% AA2ES T3l Je 2= BA=EUT. AA-
5052% 1.53% Mg, 0.30% Fe, 021% Cr, 0.16% Si, 0.15%
Mo 0.22%¢] Pl 948 FHe Mg FBo2A &5 1
2 FARY tih 2L 9743%0)ATH AA-60612 X7t
96.85%°]3L Mg, Fe, Cr, Si, Mn, Mo 59 %t&o| 7tz
2.03%, 0.33%, 0.17%, 0.16%, 0.15%, 0.15%%] Mg-Fe-Si &
Folt},

d=nE AEE S5emX55cm FALE AWI T
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3.1. 250lE  HSYE fASE

12% ZnO7} A7F8 4M KOH $84¢] 2X& 15°C, 25
°C, 45°CE H3AFIEAN, AA-60612] EWe] F3kd EFE A
AR e AHzE 2 ABr) BA&ETI) Fg 13 7ol
ettt vke Z7lolE A4 BFo] Al BHA EE]HA
ay BEEE A4S A & e, ol wet g F
o] ZFo| whg Aol uHlg} F/HE AXFE SAHAT. vk
R wel 32 =filmye] FAE S He o= Al

3.4da o nE

species composition [wt%]
Al Mg Mn Zn Fe Cu Si Cr Ti
AA*-1050 299.1 0.05 0.05 0.05 04 0.05 <0.25 0.03
AA-3003 98.5-98 1.0-1.5 0.1 0.7 0.05-0.2 0.6
AA-5052 96-96.7 22-2.8 0.1 0.1 04 0.1 0.25 0.15-0.35
AA-6061 95-97.3 0.8-1.2 0.15 0.25 0.7 0.15-0.4 04-0.8 0.04-0.35 0.15
*AA : American Aluminum Association
Table 2. Analyzed composition for the species of aluminum by using ICP
. composition [wt%]
species
Al Mg Si Cr Mn Fe Cu Mo Sn others
AA-1050 99.04 ND 027 0.002 ND 0.38 0.03 0.15 0.08 0.05
AA-3003 97.719 ND 0.15 0.006 1.08 0.45 0.18 0.16 0.10 0.09
AA-5052 97.43 1.53 0.16 021 0.07 0.30 0.01 0.15 0.06 0.08
AA-6061 96.85 2.03 0.16 0.17 0.15 0.33 0.02 0.15 0.07 0.07
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Fig. 1. Apparent corrosion rate of AA-6061 at 45°C (A), 25°C (B),
and 15°C (C).

5000 T n T
A
4000 T =25°C KOH =4M s 8
| ]
B - C
E Lol {
@ 3000+ . -
© T LD
£ . X .
g "x .
[ L B 4 [ ]
‘é 2000 -;, L —
8 .? ..
aX o°
1000 g% * .
g_o
o
0 . L 1 1
0 100 200 300
time [min]

Fig. 2. Actual corroded mass of AA-3003 (A), AA-6061 (B), AA-
5052 (C), and AA-1050 (D).
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Fig. 3. Degradation of corrosion rate by the addition of 1.2 wt%
ZnO (A), ZnCO; (B), and ZnAc (C) in the solution.
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Fig. 4. Corrosion rate varied with the concentration of ZnAc (A),
ZnCO; (B), and ZnO (C) in the solution.
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Fig. 5. Corrosion rate varied with the concentration of KOH in the
absence of inhibitor (A), in the presence of 0.9% ZnCO; (B), and
0.9% ZnO (C). )
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Fig. 6. Corrosion rate varied with the temperature of solution in the
absence of inhibitor (A), in the presence of 0.5% ZnO (B), and 1.2%
ZnO (C).
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Fig. 7. SEM photographs and the analytical results by using EDS
for the cross-sectional surface of AA-1050 before corrosion (A),
after corrosion in KOH solution (B), and in zincated KOH solution
(C).
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Fig. 8. XRD curves for AA-1050 (A), the milky powder produced
from the corrosion in 4 M KOH solution (B), and the grey powder
in zincated KOH solution (C).
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