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Effect of pH on the Dissolution of Iron from Type 304 Stainless Steel
in the Simulated PEFC Environment

Ayumu Minoura”, Hitoshi Yashiro”* and Masanobu Kumagai2>

Y Division of Science and Engineering, Graduate School of Arts and Sciences, Iwate University
2 JFE Techno-Research Co., Ltd.

“T4LEH (Corresponding Author) T020-8551 &[] ifi k-1 4-3-5(4-3-5 Ueda, Morioka, 020-8551, Japan)

Email: yashiro@iwate-u.ac.jp

In order to investigate the effect of pH on the dissolution behavior of iron from stainless steel bipolar plates for
PEFC, type 304 stainless steel was polarized in the sulfuric acid solutions of pHs 3.0 and 3.2 for 100 h at 0.6 V (vs.
Ag/AgCl), and the amount of dissolved metallic ions was determined by ICP-MS. In the solution of pH 3.2, more
than 90% of the anodized iron was deposited on the stainless steel surface as corrosion products, whereas about
75% of the anodized iron was dissolved in the solution of pH 3.0. These results suggest that the contamination of
MEA by the dissolved iron is more concerned when the pH of the environment becomes lower than 3.0, while the

increase in interfacial contact resistance is rather concerned when the pH is higher than 3.2.
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Fig.1 Effect of pH on the time variation of anodic current
density at +0.6 V vs. SSE for the type 304 stainless steel
in aerated 2 ppm F~ + H,SO, solutions at 353 K.
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Table The amount of anodic charge passed during the 100 h
polarization and calculated amount of formed ions.

Amount of ions / (ng cm?)

pH Charge
I (mC cm'z) Cr3+ Fe2+ Ni2*
3.0 231 1.10 4.44 0.492
3.2 23.6 1.13 4.53 0.501
20 mm
(a) (b) (c)

Fig. 2 Surface appearances of type 304 stainless steel before
polarization (a), and after polarization for 100 h at 353 K in
2 ppm F~ +H,SO, solutions of pH 3.0 (b) and pH 3.2 (c).
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The amount of dissolved metallic ions (Cr, Fe, Ni)
determined by ICP-MS analysis of the test solutions and
the leachates of the deposit on the counter electrode.
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Fig.4 Cross sectional images of type 304 stainless steel after
100 h polarization at +0.6 V vs. SSE in 2 ppm F~ + H,SO,
solutions with different pHs at 353 K. (a) pH 3.0, (b)
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Fig.5 XPS spectra of Cr2p (a) and Fe2p (b) for the type 304 stainless steel before
and after 100 h polarization at +0.6 V vs. SSE in 2 ppm F~ +H,SO,
solutions with different pHs at 353 K.
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Fig. 6

The amount of metallic ions found in the test solution and

that in oxide estimated by balance of anodic charge after
the 100 h polarization in 2 ppm F~ + H,SO, solutions with

different pHs.
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