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Effect of Copper and Iron Ions in Automotive Antifreeze on Aluminum Corrosion
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Fig. 1 (a) Polarization curve, (b) corrosion potential, and (c) corrosion rate
of aluminum using in the antifreeze original solution and the original

specimen as working electrode

X
)
an

4
-
=
r
tlo
B
offt
2
a4
o
fitl
o
2
=
fitl

357k Cu, Fest A

Az Gl FYF 2T 7 47 o2l gl A7
U] 5 ABFig. )3 AHH, YA OE Aol naltk, wF
9] F7bol we) AR Sk P mglow, PEe ¢
o3} ) AHOE AT ol FAANT 10V 2l A 2

(a)

1= =
745 BAA97E-05 Ve R ol wA Frkekginh ol AL A
A 713k Etell &Rl el Abshuto] Ageigly] wEow A
Zret

(b) ©
Fig. 2 (a) Polarization curve, (b) corrosion potential, and (c) corrosion rate
of the aluminum using in the antifreeze original solution and specimen
immersed for 3 weeks as working electrode
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Fig. 3 (a) Polarization curve, (b) corrosion potential, and () corrosion rate
of the aluminum using in the antifreeze solution immersed for 3 weeks
and specimen immersed for 3 weeks as working electrode
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Fig. 4 AFM images of surface of aluminum specimens impregnated with
copper and iron in antifreeze for 3 weeks, (1) Origin aluminum specimen
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4. A&

Off

27 7}

P

F g 6FolH Lol
%

=

O

0,

Ly

3

>
off Ix o = X
(A T - b )

N
-

)

T
+
T{ 1o
i

N
-

ol

dp

o
)

o
[N
43

7|

ylo} Folu}, oyt EIA I AFMAFS] &

oju} A= A ] sample 1, sample 5, sample 62]
dddom v o AekE gt

oo oo o oy e 2 o o o
ﬁl’fl“lﬁrlroﬁ

1>
ox
(o3

References
[1]1 S. Liu J. Dong W. W. Guan J. M. Duan R. Y. Jiang
7. P. Feng and W. J. Song, "The synergistic effect of
Na3PO4 and benzotriazole

corrosion in tetra n—butylammonium

on the inhibition of copper
bromide aerated
aqueous solution”, Materials and Corrosion, Vol. 63, DD.
1017-1025, Jan., 2012.

DOL https://doi.org/10.1002/maco.201106346
[2] C. Jing , Z. Wang, Y. Gong, H. Huang, Y. Ma, H. Xie,
H Li, S. Zhang, and F. Gao, "Photo and thermally stable

branched corrosion inhibitors containing two

- 723 -



2021 d A=y aes] £ et EeTy

benzotriazole”,  Corrosion  Science, Vol. 138  pp.
303-371, July, 2018.

DOI: https://doi.org/10.1016/j.corsci.2018.04.027
[3] K H. Lee, J. H. Park, S. H. Ahn, J. W. Seo, and H. J.
Jang, "Study  on Corrosion of Automotive Coil Spring
Steel by Electrochemical Impedance Spectroscopy”,
Corrosion Science and Technology, Vol. 16, No. 6, pp.
298-304, Dec., 2017.

DOL https://doi.org/10.14773/cst.2017.16.6.298
[4] S. K. Min, K. T. Kim, and W. S. Hwang, "Improvement
of Corrosion

Resistance for Copper Tube by Electrochemical
Passivation”, Corrosion ~ Science and Technology, Vol.10,
Nod, pp.125-130, 2011.

DOL:http://www.j—cst.org/opensource/pdfjs/web/pdf_viewe

r.htm? code=C00100400125
[5] G. L. F. Mendonca, S. N. Costa, V. N. Freire, P. N. S.
Casciano, A. N. Correia, and P. de Lima—Neto,

"Understanding the corrosion inhibition of carbon steel
and copper in sulphuric acid medium by amino acids
using electrochemical techniques allied to molecular
modelling methods”, Corrosion Science, Vol. 115, pp. 41-55,
Feb., 2017.

DQOIL: https://doi.org/10.1016/j.corsci.2016.11.012
[6] T. T. Ngoc Lan, N. T. Thanh Binh, N. Nhi Tru, T.
Yoshino, and M. Yasuki, "Development of Copper
Corrosion Products and Relation between Surface
Appearance and Corrosion Rate”, Corrosion Science and
Technology, Vol. 7, No.2, pp.99 - 111, 2008.
https://www.j—cst.org/opensource/pdfjs/web/pdf_viewer.ht
m?code=C00070200099
[71 Matjaz FinSgar, “The first X-ray photoelectron
spectroscopy surface analysis of
4-methyl-2-phenyl-imidazole adsorbed on copper’,
Analytical Methods, Vol. 7, pp. 649%6-6503, 2015.
https://pubs.rsc.org/~/content/articlelanding/2015/ay/c5ay00
896d/unauth#!divAbstract
[8] https://xpssimplified.com/elements/aluminum.php,

A 2021ehd e st shedTraAdnl o] Ao

2 FYE5

- 724 -


https://xpssimplified.com/elements/aluminum.php



