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surface Coating and Corrosion Characteristics
of Bipolar Plates of PEMFC Application

KYUNGMIN KANG-, DONGMOOK KIM-, JEONGSIK CHOI-, INSOO CHA+, YOUNGHOON YUN- "
+Dept. of Hydrogen & Fuel Cell Technology, Dongshin University, Jeonnam 520-714, Korea

ABSTRACT

Stainless steel 304 and 316 plates were deposited with the multi-layered coatings of titanium film (0.1
um) and gold film (1-2 um) by an electron beam evaporation method. The XRD patterns of the stainless
steel plates modified with the multi-layered coatings showed the crystalline phases of the external gold film
and the stainless steel substrate. Surface microstructural morphologies of the stainless steel bipolar plates
modified with multi-layered coatings were observed by AFM and FE-SEM images. The external gold films
formed on the stainless steel plates showed micro structure of grains of about 100 nm diameter. The grain
size of the external surface of the stainless steel plates increased with the gold film thickness. The electrical
resistance and water contact angle of the stainless steel bipolar plates covered with multi-layered coatings
were examined with the thickness of the external gold film.

KEY WORDS : PEMFC(2L&A 4132 &4 X)), Bipolar plate(:-2] %), Surface coating(3 ™ ZH), Stainless
steel(2=HI 1 2] 2=7), Contact angle(3 Z21)
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Fig. 1 (a)(b). XRD patterns of the stainless steel 304, 316

plates deposited with Ti and Au
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(3) 1um Au /0.1um Ti on SUS 304 (b) 2um Au /0.1um Ti on SUS 304

{d) 2um Au /0.1um Ti on SUS 316

{c) lum Au /0.lum Ti on SUS 316

Fig. 2 AFM images of the stainless steel 304, 316 plates
deposited with Ti and Au
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®

Fig. 3 AFM images of the AISI316 stainless steel plates
coated with AwNi and Auw/Ti metallic film, coating thickness
(a) Au 2 pm and Ni 0.1 um, (b) Au 2 ym and Ti 0.1 pm
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(c) SUS 304-Ti 0.1um-Au 2um {d) SUS 316-Ti 0.1um-Au 2um

Fig 4. FE-SEM images of the stainless steel 304, 316 plates
deposited with Ti and Au (1-2pm Au / 0.1uym Ti coating)
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Fig. 5 FE-SEM images of the AISI316 stainless steel plates
coated with Aw/Ni and AwTi metallic film, coating thickness
(@) Au 2 ym and Ni 0.1 um, (b) Au 2 pym and Ti 0.1 pm
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Table 1 ICP-MS analysis result of AISI316 stainless steel plates
coated with Aw/Ni and Auw/Ti metallic film

Sample time Elements (ppm)
(r) | AU | Ni | Ti | Fe
AISI316 5 ND | ND - N.D
(Au 2 pmyNi 0.1 pm) 10 ND | ND _ N.D
AISI316 5 N.D - N.D | ND
(Au2 pm/Ti 0.1 ym) | 10 [ND| - |ND |ND
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Fig. 6 I-V characteristics of the stainless steel 304, 316 plates

deposited with Ti and Au
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Fig. 7 Typical XPS wide scan spectrum of AISI316 stainless
steel plates coated with 2 pm Au metallic film and 0.1 pm Ni
metallic film, (a) before corrosion, (b) after 10hr corrosion

A7 BA ¥ HANE F=E 2um TA9
72 UAS 0.lum FAE thEutato 7 Z3A]
2 ANH, HAdE TEE 2um T T Helg
S 0lum FAR tFata oz F2A71 AJHd ]
sto] pH 39| kA |eko 7 FH&E Ao W
£E7%S ICP-MS®Z 243 432 Yehyidth
pH 39] 3kajeko 2 5A17Ha) 104 B3k &5
§ Folle =9k YA EElEY 590 HEY
2] ek} o]#l ek Ab= Al AISI36 2~ H 9lE]

204 st

0000

LI

I
J-ilf._‘\
(nh]

40000+
i
200004 %
E

20000 =
o) \
#

10000

Counts, s

1200 1000 80O 600 400 200

Binding Ensrgy, &V

(a)
50000 =
g A +(H
sono{'q 1
10000
"
W
T 300004
o
§ .. .
20000 C 0.
10000 U"“""’A'
~ T T T T T
1200 1000 60O 800 400 200
Binding Energy, sV
(b)

Fig. 8 Typical XPS wide scan spectrum of AISI316 stainless
steel plates coated with 2 um Au metallic film and 0.1 pm Ti
metallic film, (a) before corrosion, (b) after 10 hr corrosion
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