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Abstract

We developed a compact, 10 kWe, purifier-integrated reformer which supplies
hydrogen for fuel cell vehicles. Qur proprietary technologies regarding hydrogen
purification by palladium alloy membrane and catalytic combustion by noble metal
coated wire-mesh catalyst were combined with the conventional methanol steam
reforming technology, resulting in higher conversion, excellent quality of product
hydrogen, and better thermal efficiency than any other systems. In this system,
steam reforming, hydrogen purification, and catalytic combustion take place all in a
single reactor so that the whole system is compact and easy to operate. The module
produces 8.2 Nm’/hr of 99.999% or higher purity hydrogen with CO impurity less
than 10 ppm, which is equivalent to 10 kWe when PEMFC has 45 % efficiency.
Thermal efficiency of the module is 81 % and the power density of the module is 1.6
L/kWe. As the results of experiments, cold-start time has been measured about 20
minutes. Response time of hydrogen production to the change of the feed rate has
been within 1 minutes.
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Table 1. Operation conditions at each stream of the methanol reformer

49 z=A4
% =T
atm |{CH:OH| H:O | Hz | CO, | CO 0 N2
Feed 190 cc/min | 165 9 64% | 36%
Product | 137 Nl/min | 350 1 100%
Raffinate | 33Nl/min | 300 1 2% | 21% | 32% | 40% | 5% | 21% | 79%
Air 350 Ni/min| 25 1
Exhaust | 480N]/min 80 1 14% 8% 9% | 70%

1
Stack ﬂ‘Jﬂydmgc ‘@ - T —
Analyzer >

Upstream Bulk Downstream

Fig. 1  Hydrogen transport in Fig. 2  Schematic Diagram of 10kW
Metal Membrane Methanol reforming system
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Fig. 3 Conversion according to space Fig. 5 H2 Flux of Metal Membrane
velocity and catalyst size.
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Fig. 4 Unit Module of Metal Membrane Fig. 6 Durability of Metal Membrane
Units
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Fig. 7 Temperature excursion and
hydrogen production rate from the warm
start



