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A high temperature polybenzimidazole (PBI) polymer fuel cell was fed with dimethyl ether (DME) and water vapour mixture on the anode at ambient pressure with air as oxidant. A peak
power density of 79 mW/cm? was achieved at 200 C. A conventional polymer based direct DME fuel cell is liquid fed and suffers from low DME solubility in water. When the DME - water

mixture is fed as vapour misciblility is no longer a problem. The increased temperature is more beneficial for the kinetics of the direct oxidation of DME than of methanol. The Open Circuit
Voltage (OCV) with DME operation was 50 to 100 mV higher than that of methanol, indicating less fuel crossover.

Dimethyl ether = _ 3 Y Experimental |

DME is: | | | £ By increasing the working temperature above
« Aclean colourless gas Methanol Ethanol @+ 1 the boiling point of water and feeding the
e Liquid at 6 bar(a) =  DME-water mixture as vapour the miscibility
- handled like LPG -- = isno longer a problem. A phosphoric acid Evaporator
e Little or not toxic ch h vy doped PBI system has operation range of
CH, 14130 .

Formula CH,OH CH,OCH, CH,CH,OH C/H o _ o i _SUi
« Not a greenhouse gas 3 3o M Mo 120-200 °C (11,12) and is thus well-suited
- decomposes in atmosphere (Lk'j\ém_?,) 0.0346  15.82 18.92 21.09 32.05 35.66 g for the purpose.
in tens of hours) ey 4166 A MEASs hot-pressed

(k3 g™ LT 19.99 28.62 26.87 43.47 ‘
B '|g Cc)  -162 64 -24.9 78 38-204  125-400  Anode 40 wt% Pt, 20 wt% Ru, 40 wt% C,
- Cetane e | : : Johnson Matthey

. Cetane rating 55 — 60 B . Cathode 60 wt% Pt, 40 wt% C,
(45 for petroleum-derived diesel) B Johnson Matthey

Burns with no particulate matter (soot) - « Electrolyte 40 pm H,PO,-doped PBI

Very low NQX, no SQX membrane, Danish Power Systems
Excellent diesel engine fuel » Protective polysulfone film

Fuel cell

Operating conditions
Manufacture: Other uses: P d

- - =1 - 150 or 200 °C
* From biomass  Aerosol propellant o _ |
« From syngas . Cooking gas * 32 mL/min DME and 0.07 mL/min H,O

DME powered diesel truck . in 1 _
. Refrigerating agent 0.23 mL/min 1:1 molar MeOH-water

from Volvo Single cell, MEAs and cell housing.
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