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REAVE DA

B Fraunhofer {i m DOE Hydrogen Program

Table 5
Selected coating materials used for metallic BPPs of PEMFCs based on [35,51]. coating Structu re
Base plate materials Challenges to use doped TiO, coating:
(Substrate) -I—- ” T-o f . . . . -
Coating PP ——— B I alloy 1L, surrace 1. Doped TiO, is semi-conductive. The electrical
:l Deposition method Ref. - f | ide | L i
materia steels and interface layer oxiae layer conductivity is not high enough.
Zumua;;"m 2. The week bonding of doped TiO, to metal
Amorphous . P FUMSID - ___—— ;EE substrate surface.
carbon Low cost metal substrate
(a-c) \
Carbo! ° (@)* PVD [83]
e e h plt [54] R = TreadStone’s approach:
K=
Nickle Layer i i i 5 . . .
Carbon films @ (@) CFUBMSI? (65] *Z Doping TiO, with +5'Va|encej- el'em(.-:'nts » Coat metal substrate with Ti-Nb or Ti-Ta alloy.
Carbon/PTFE/ (®)* de;s:;p o [s6] enforce the formation of Ti*3 in TiO, Then, grow the doped TiO, surface layer on
TN pydrothermal an lattice structure, and result in the higher the Ti alloy coating layer.
composites 1mpregnation process y g y
PBAIP [87,88] i iviti o o 5 -
1CP (530 650 K) [59, o *Z electronic conductivities. 1. The doped TiO, on Ti alloy surface is thin and
; 90] “ . & ) @ & reliable.
CrN ° - [87-93] ) ‘“ ) K “ /
PVD [91,92 - . . . .
Magjemﬂpumng SUS\ TI etc @ ® Q 2. Investigate the TiO, electrical conducting
—_ W H . . s
= e =74 ‘/OE Electron hopping e @ @ {{. mechanism to guide the coating structure
CiN-carbon between Ti** & Ti**sites -
film L - CFUBMSIP [94] “ development.
Gold . . Electrodeposition [95,96] AU/C I‘N/TI/C etC 3. Develop AST protocol for rapid evaluation of
Gold-titanium [ ] - Electron-beam PVD [97] cng
Gold-mickel ° ~ Electron. beam PYD - . /ﬁ metal BPs long term durability.
Nickel
. [ ] - Ion implantation [78,98]
Ni-CrP
Platinum (@) ® Electron-beam PVD [97] PVD AN CVD etC
TIN . ° PVD [299], MIP [100] E?}Z’]
Conghua “CH” Wang TreadStone Technologies, Inc.
Legend for abbreviations for coating processes and chemical compounds: DOE Hvd p
CFUBMSIP = Closed field unbalanced magnetron sputter ion plating. ydrogen Frogram
CFUMSID = Closed field unbalanced magnetron sputter ion deposition. 2022 Annual Merit Review and Peer Evaluation Meeting
CVD = Chem.ical vapour deposition. Project ID# : FC345
ICP = Induetively coupled plasma.
MIP = Multi-are ion plating.
PBAIP — Pulsed bias arc ion plating. S. Porstmann, T. Wannemacher, W.-G. Drossel
PVD = Physical vapour deposition. A comprehensive comparison of state-of-the-art manufacturing methods for fuel cell bipolar plates including anticipated future industry trends
TiN = Titani itride. .
O i Journal of Manufacturing Processes 60 (2020) 366—383
N = Chromium nitride.
(@)* = is considered as possible, but no reference source is found.
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