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PEMFC system fed with methanol reformate gas

HONG Xuelun
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Abstract: In this work, methanol reforming and methanol reformate gas coupled with a proton exchange
membrane fuel cell (PEMFC) were investigated. The results of the methanol reforming system showed
that the system worked stably. The H, concentration at the outlet was 43% ~45% , CO concentration was
0—6X10"°, and the system pressure was 0.22—0. 25 MPa (gage). The H, utility of a single PEMFC
was 83% , and the H, emission concentration of the fuel cell was lower than 12%. The PEMFC power was
strongly influenced by the purity of H,, particularly in the presence of CO. The PEMFC performance
showed a reduction trend in the order of pure H,, reformate gas and mixture gases. A small amount of

CH;OH or (CH;),0 had no apparent effect on the performance of the single fuel cell.
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Fig. 1 Technological scheme of H; production

from methanol reforming
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Fig. 2 Reformate gases from methanol and coupling to PEM fuel cell system
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a—H,y/%; b—N:/%; c—H, production;
d—CO:2/%; e—COX105

x 1 53 PEMFC {5 &) S5 H R

Table 1 Concentration of H, fuels for a PEMFC

Fuel H, CO; COX 106 Methanol DME O, N,

/% /% /% /% /% /%
pure H; 99.99 — — — — —  <0.01
gas mixture A 40 20 0 balance
gas mixture B 40 20 5 — —  —  balance
gas mixture C 40 20 15 — —  —  balance
reformate(from 44.4 21 2 0. 05 0.3 0.1 balance

methanol)
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