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Integrated high-performance methanol recombination
type organic-inorganic phosphoric acid fuel cell system

Execution Unit BioNEMS and Nano/Micro Fluidics Lab

Project Director Fan-Gang Tseng

® We integrated methanol evaporator, methanol reformer, high power
phosphoric acid fuel cell and burner into self-sufficient fuel cell system. It is
expected to be used as backup power and vehicle power.
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A herringbone structure is designed for the inlet end of the first half
runner of the methanol evaporator, which helps to strengthen the
lateral dispersion of the fluid and form a stable uniform distribution,
and the design of the flow channel is designed to improve the
stability of flow boiling. At present, the thermal efficiency of this
device can reach 63.3%.

The catalyst used in the methanol reformer is CuPdCeZn. It can do
OSRM reaction to produce hydrogen. The flow channel is designed
Into a swiss-role structure to balance the heat distribution. The
conversion rate achieves 96.6% at 275°C with only 0.8% of CO
concentration.

Glass microporous fiber covered with PTFE thin film is used as
proton exchange membrane. The result shows that its power density
can reach 614mW/cm? at 140°C under H,/O, supply. In long-term
test, it can be observed that PTFE thin film can reduce the
electrolyte leakage effectively.

The integrated fuel cell system can reach 280mW/cm? at 140°C.
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