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Design of perforated structures of cathode current collectors
in micro-direct methanol fuel cells
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Abstract: To solve the low efficiency of oxygen mass transport and weak performance of self-breathing
micro-direct methanol fuel cells (uDMFCs) , the different cathode current collectors with a perforated
structure were designed. Firstly, the effects of opening shapes and opening ratios on the cell perform-
ance were studied by establishing the cathode model of yDMFC, which indicates that the opening
shapes have little effect on the cathode current density, and the variations of cathode current are rath-
er small in the range of opening ratios. Then, experiments were performed to verify the simulations.
Based on the above analysis, a cathode perforated structure with parallel channels was presented.
Compared with conventional structures, the simulation results illustrate that the improved structure
can effectively improve the oxygen mass transport to increase the cell performance. A self-breathing

pDMFC with the active area of 8 mm X8 mm was fabricated on the stainless steel plates by utilizing
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micromachining technology. Test results show that the peak power density of the puDMFC is 11 mW/

cm?® with methanol solution of 1 mol/L and speed of 1 ml/min at room temperature. In conclusion, the

improved self-breathing cathode structure can be contribute to further development of portable micro

power source systems.

Key words: Micro-direct Methanol Fuel Cell (uDMFC); cathode current collector; self-breathing;

parallel channels
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(a)Photo of circle openings with radius of 0. 8 mm
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(b)Photo of the square openings with length of 2 mm
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Fig. 1 Photos of cathode current collector with dif-

ferent structure
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Fig. 2 Simulation results of effects of opening ratios

on cathode currents
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Fig. 3 Performance curves of cells with different o-
pening shapes in the case of same opening ra-
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Fig. 4 Performance curves of cells with different o-
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lar shape)
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Fig. 5 Cathode current collectors with different per-

forated structures (The left is improved struc-

ture and the right is conventional one)
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