CORROSION SCIENCE AND TECHNOLOGY, Vol.20, No.6(2021), pp.347~360

[Research Paper]

ni-oN;
od
|

pISSN 1598-6462 / eISSN 2288-6524
DOI: https://doi.org/10.14773/cst.2021.20.6.347

o IS
=252

g A7

AMEST. ZAMZT21
—_—o oo

Earsfofi st v ekel, debd s KA sl gtz 91
el et 7| HAI AR S e e A ek 91
20211 102 62 A<, 2021 102 79 574, 2021 102 72 A=)

Investigation on Electrochemical Characteristics of Metallic Bipolar Plates
with Chloride Concentrations for PEMFC

Dong-Ho Shin' and Seong-Jong Kim®>'

'Graduate school, Mokpo national maritime university, Haeyangdaehak-ro, Mokpo-si, Jeollanam-do, 58628, Korea
Division of marine engineering, Mokpo national maritime university, Haeyangdaehak-ro, Mokpo-si, Jeollanam-do, 58628, Korea

(Received October 06, 2021; Revised October 07, 2021; Accepted October 07, 2021)

Currently, the demand for eco-friendly energy sources is high, which has prompted research on polymer electrolyte
membrane fuel cells. Both aluminum alloys and nickel alloys, which are commonly considered as materials of bipo-
lar plates in fuel cells, oxide layers formed on the metal surface have excellent corrosion resistance. In this research,
the electrochemical characteristics of 6061-T6 aluminum alloy and Inconel 600 were investigated with chloride con-
centrations in an acid environment that simulated the cathode condition of the PEMFC. After potentiodynamic polar-
ization experiments, Tafel analysis and surface analysis were performed. Inconel 600 presented remarkably good
corrosion resistance under all test conditions. The corrosion current density of 6061-T6 aluminum alloy was signifi-
cantly higher than that of Inconel 600 under all test conditions. Also, 6061-T6 aluminum alloy and Inconel 600 pre-
sented uniform corrosion and intergranular corrosion, respectively. The Ni, Cr, and Fe, which are the main chemical
compositions of Inconel 600, are higher than Al in the electromotive force series. And a double oxide film of NiO-
Cr,0;, which is more stable than AL O;, is formed. Thus, the corrosion resistance of Inconel 600 is better.
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Fig. 1. Potentiodynamic polarization curves with chloride
concentrations in accelerated solutions
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Fig. 2. Results of Tafel analysis after potentiodynamic
polarization experiment for 6061-T6 Al alloy and Inconel
600 with chloride concentrations in accelerated solutions
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Table 2. Pitting factor value calculation process for 6061-T6 Al alloy and Inconel 600 after potentiodynamic polarization

experiment with chloride concentrations in accelerated solution

Chloride concentration Vol. .. Depth. Depth.y p = d+Depth., ;, pf=p/d
(ppm) (mm?) (d, pm) (um) (nm)
0 2.443 24.439 5.496 29.935 1.224
6061-T6 200 20.389 203.896 6.912 210.808 1.033
Al alloy 600 21.541 215.418 7.987 223.405 1.037
1000 22.833 228.336 11.841 240.177 1.051
0 0.723 7.230 15.685 22915 3.169
200 0.867 8.677 15.940 24.617 2.837
Inconel 600
600 1.190 11.903 16.847 28.750 2.415
1000 1.245 12.459 18.360 30.819 2.473
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experiment with chloride concentrations in accelerated solutions
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