Material Sciences #1182, 2013, 3, 248-251
http://dx.doi.org/10.12677/ms.2013.36045 Published Online November 2013 (http://www.hanspub.org/journal/ms.html)

Effect of Peracetic Acid Passivation on Corrosion Resistance
of ADC12 Aluminum

Si Ma, Tangman Lv, Shengtao Zhang, Jia Zheng

Chemistry and Chemical Engineering College, Chongqing University, Chongqing
Email: masi223@]163.com

Received: Sep. 13™, 2013; revised: Oct. 7", 2013; accepted: Oct. 24", 2013

Hans iXith

Copyright © 2013 Si Ma et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract: The passivation effect of peracetic acid on the corrosion of ADC12 aluminum has been investigated through
potentiodynamic polarization, electrochemical impedance spectroscopy (EIS) and the reaction mechanism has been
explored. The results show that peracetic acid has effect on corrosion resistance of ADC12 aluminum. Polarization
measurements suggest that after passivation, the corrosion rate of the electrode in acid rain solution from high to low is

mass fraction of 2%, 1.5%, 1%, 3%.
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Table 1. The composition of simulated acid rain (mg/L)

= 1. ERIERFEAR S (mg/L)

BT SO NO; CI'  F cat Mg NH K' Na'

WREE 2194 485 168 048 567 035 3.1 1.03 054
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Figure 1. The polarization curves of ADC12 aluminum passivated
by peracetic acid with different mass fraction
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Table 2. The tafel parameters of ADC12 aluminum passivated by
peracetic acid with different mass fraction

® 2. BTFEREHS WIS ZBHALEH ADCL2 BESERFE

PRI R E XS %

CH;CO3H Ecor Leorr n
W/% V(vs.SCE) (nA/em®) (%)
Blank -0.335 1.3910

1.0 -0.357 0.3531 75.05
1.5 -0.316 0.2695 80.63
2.0 —0.286 0.2145 84.58
3.0 -0.297 0.3812 72.60
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Figure 2. EIS plot for ADC12 aluminum in acid rain after passivated
by peracetic acid with different mass fraction
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Figure 3. The corresponding equivalent circuits for peracetic acid
with different mass fraction
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Table 3. Impedance parameters of ADC12 aluminum passivated by peracetic acid with different mass fraction

3. ETERESBLE ZHFAENEN ADC12 R4 S ABRFRPHZRETIEXSH

CH;COsH Rs Ret Ry cd h
W/% (Q-em?) (Q-em?) Y/(uF-cm ) (KQ-em?) (KQ-em?) (%)
bank 469.2 799 1.671 x 10* 8.722 x 107

1.0 1513 6050 1.70 x 107 476.2 8.737 x 10* 86.8
15 1493 7032 159 x 107 1840 9.698 x 10* 88.6
2.0 2647 10,351 132x107° 1650 9.139 x 10* 922
3.0 1096 4906 1.65% 1077 3695 1.214 % 10* 83.7
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Table 4. Weight loss datas of ADC12 aluminum in acid rain after
passivated by peracetic acid with different mass fraction

R4 BIEREBHRIE ZHRHAMSEREN RPHORERRE

W (%) AW (g) v(gm>h) IE (%)
Blank 0.0162 483x 107"
1.% 0.0037 1.10 x 107 77.22
1.5% 0.0033 0.98 x 107 79.71
2.0% 0.0021 0.63x 10 86.95
3.0% 0.0041 122x10™ 74.74

[ Al(CH,C000)] —[AI(CH,CO00)] +¢ (2)

ads

[Al(CH,C000)] —[Al(CH,C000)]" +& (3)
[Al(CH,C000) " — AP +CH,CO00-  (4)
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