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with carbon-based coating used in the proton exchange membrane fuel cells (PEMFCs) were compared; the latest achievements

of carbon-based coatings in improving the conductivity and corrosion resistance of metallic bipolar plates were reviewed; and

issues such as performance degradation and limited life of carbon-based coatings were discussed, especially after long-term

operation in PEMFCs environment. By analyzing the factors that affect the performance of carbon-based coatings, it was found

that systematic researches on the relationship between microstructure of carbon-based coating and its performance were

insufficient, leading to an unclear damage and degradation mechanism of a-C carbon coating/ metallic bipolar plate. The

research progress of modified carbon-based coating materials for PEMFCs metal plates at home and abroad was mainly

discussed, including improving the coating performance by adjusting the microstructure of carbon-based coatings (a-C);

preparing metal-doped carbon coating (a-C:Me) by combing theoretical calculation with practice; solving the poor adhesion,

high pressure stress and other issues between coating and special metallic matrix, design multi-layer structures to reduce

penetrability defects. The failure mechanism of several kinds of coatings was discussed and the development trend of

carbon-based coating technology for metallic plate modification was prospected.
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Tab.1 Effects of different deposition methods on the performance of bipolar plate carbon-based coating

Corrosion
D;lf;;igi(;m Coating Electrolyte glel;rsel?; (mglz/mz) Research institute Ref.

/(uA-cm?)
Plé‘i,“ga' a-C 0.5 mol/L H,SO,+ 2 mg/L HF, 80 C 1.00 8.90  University of Hyogo, Japan [3]
CVD Ni/C 0.5 mol/L H,SO, 40 C 0.32 —  Feng Chia University, Taiwan [29]
CFUBMSIP a-C:Cr H,SO4+ 0.1 mg/L HF (pH=3), 80 C 0.76 2.30  Shanghai Jiao Tong University, China ~ [35]
CFUBMSIP a-C  H,SO4+ 0.1 mg/L HF (pH=3),80 C 0.60 6.80  Shanghai Jiao Tong University, China  [30]
CFUBMSIP a-C:Nb H,SO4+ 5 mg/L HF (pH=3), 80 C 0.30 1.22  Shanghai Jiao Tong University, China  [36]
CFUBMSIP  a-C:W 0.5 mol/L H,SO,+ 2 mg/L HF, 70 C 1.30 6.25  Shanghai Jiao Tong University, China  [37]
CUBMSIP TiCya-C H,SO,+ 0.1 mg/L HF (pH=3),80 C 0.38 2.35  Shanghai Jiao Tong University, China  [38]
CUBMSIP TiCy/a-C H,SO,+ 0.1 mg/L HF (pH=3),80 C 0.32 1.85  Shanghai Jiao Tong University, China  [39]
CFUBMSIP Cr-N-C 0.5 mol/L H,SO,+ 5 mg/L HF, 70 C 0.31 2.11  Shanghai Jiao Tong University, China  [40]
CFUBMSIP Cr-N-C 0.5 mol/L H,SO,+ 5 mg/L HF, 70 C 0.61 2.64  Shanghai Jiao Tong University, China  [41]
CFUBMSIP CrC/a-C:Cr0.5 mol/L H,SO,+ 5 mg/L HF, 70 C 0.28 2.89  Shanghai Jiao Tong University, China  [33]
CFUBMSIP ZrC/a-C 0.5 mol/L H,SO,+ 5 mg/L HF, 70 C 0.49 3.63  Shanghai Jiao Tong University, China  [42]
ﬁﬁ?ﬁﬁ’g" MoC 0.5 mol/L HySO,+2 mg/LHF,70 ‘C  0.09 6.50 igrﬁif)ﬁgy‘gﬁ:“y of Science and ;4
MS-PVD a-C 1 mol/L H,SO4+ 5 mg/LF, (70+3) C 0.14 —  Islamic Azad University (IAU), Iran [27]
MS-PVD  TiCya-C H,SO,+ 0.1 mg/L HF (pH=3),80 C 0.30 3.58  Shanghai Jiao Tong University, China  [44]
PBAIP a-C:Cr 0.5 mol/L H,SO,+ 5 mg/LF,70 C 0.10 2.80  Dalian University of Technology, China [31]
MS-PVD a-C 1 mol/LH,SO,+5mg/LF, (70£3) ‘C  0.13 500 uclear Science and Technology Res- ) 5,

HEMAA TiC 1 mol/L H,SO,4

earch Institute (NSTRI), Iran

0.03 o Institute of Metal Research, Chinese [9]
’ Academy of Sciences, China
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