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PEMFC Characterization Study by in-situ Analysis Method
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ABSTRACT

PEMFC stack power output is needed to be around 100 kW to meet the requirements of automotive
application and scaling-up the active area of the stack cells will allow a higher power. In the case of
scaling-up the active area of cells, it is difficult to obtain uniform in-plane internal conditions such as
temperature, relative humidity and stoichiometry of the feed gas. These ununiformity with the location in
the cell would affect both the performance and durability of the stack, so it is important to understand
phenomena in the cell for improving them. In this study, the current density, electrochemical resistance
and performance distribution measurement was performed to understand the ununiformity in a single cell
using in-situ method; (1) Current Density Distribution (CDD) Device and (2) Segmented Cell Fixture. The
influence of location of feed gas on the performance of a single cell was experimentally measured and
discussed by using a segmented single cell which was composed of 8 compartments. The correlation
between the location and performance in a single cell was discussed by these two tools and it was
extended between the local characterization and the durability in a MEA by comparing the used cell with
a fresh one. It was also studied in terms of electrochemistry by Electrochemical Impedance Spectroscopy.

KEY WORDS : PEMFC stack(3Li-AF A3]d A5 4R 29), Bipolar plate(:&2] ), Current density dis-
tribution(AFLE #XE Z74), Segmented cell fixture(F-E & X]7)

Nomenclature CDD  : current density distribution
LSV  : linear sweep voltammetry
PEMFC : proton exchange membrane fuel cell OCV  : open circuit voltage
MEA : membrane electrode assembly

GDL  : gas diffusion layer
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TR} A AF AR (polymer electrolyte mem-
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Fig. 1 CDD (current density distribution).

Fig. 2 Measurement of current with CDD.
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Fig. 4 (a) IV performance (b) current density distribution with
gas flowing location (@1 A/em?).
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Load
(Alem?) Seg. | Seg. 2 Seg. 3 Seg. 4 Seg. 5 Seg. 6 Seg. 7 Seg. 8
(Hz in) (Air out) (Air in) (H> out)
0.16 67.6 70.7 88.8 87.3 100 954 96.9 90.9
1 72.7 72.7 89.1 84.1 97.0 933 100 970
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Fig. 6 (a) impedance resistance @0.16 A/em’ (b) impedance
resistance @1 Alem’.
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Table 2 Voltage values in segmented cell
AFLE X (%)
Load
(Alem?) Seg. 1 Seg. 2 Seg. 3 Seg. 4 Seg. 5 Seg. 6 Seg. 7 Seg. 8
(H; in) (Air out) (Air in) (H> out)
0.16 94.5 97.5 98.4 99.1 99.0 99.0 100 99.6
1 82.1 91.2 94.1 95.7 97.0 96.3 100 98.0
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Fig. 9 Comparison of OCV between fresh MEA and used
MEA (a) fresh MEA (b) used MEA.
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Fig. 10 Comparison of current@ 0.5 V between fresh MEA
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