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Electrocatalytic Oxidation of Dimethyl Ether
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(1 Department of Chemisiry, Xiamen University, Xiamen 361005, Fujian, China;
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Abstract: As potential fuel for solid oxide fuel cells, electrocatalytic oxidation of dimethyl ether (DM E) was
studied on nickel and nicke} samariumdoped CeO2 com posite anodes supported on series lanthanum gallate elee
trolytes. The reaction was characterized in a single solid oxide fuel cell, and the electrolytes were Lag. §Sro. >~
Gao. sMgo. 11Co0.0003( LSGM C9), Laa 8Sro.2Gao.s Mga 13 Coo.0703( LSGM C7), Lao. 8 Sro.2 Gao. 8 M ga 15 Coo.0503
(LSGM C5), and Lag. 9Srqo 1Gap. sM g0.203( LSGM). The composition of composite anode was 75% N+25% SDC
(SDC — 15% Sm™*~doped Ce01). The main products were CO, H and CH4 with small amounts of CO; and
H>0. DME was decomposed into CO, Hz, and CH4 under open circuit voltage. The product distribution de-
pended strongly on the composition of anode and electrolyte. The major reaction on Ni/ LSGM w as partial oxida
tion of DME, and significant coke deposition was observed during the reaction. With the addition of SDC into
Nianode, complete oxidation was preferred on the catalyst. T he formation rate of H» decreased with the increase
of current on N+SDC/LSGM, and large amount of H20 was formed in the reaction. While using Ce-doped LS
GM electrolytes, the major reaction changed to partial oxidation of DM E, and the coke deposition was signif+
cantly decreased. The main products on N+ SDC/LSGM C9 were CO and H». The special property of Co-doped
LSGM electrolyte could be due to the high p-type conductivity. N+SDC/ LSGM C is a kind of ideal anode for
electrocatalytic partial oxidation of DME.
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Fig 1 Setup for electrocatalytic oxidation of dimethyl ether
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Table 2 The changes of DME consumption rate and product formation rate over varus interfaces under DC current of 500 mA at 973 K

Ar/(mmol/ min)

Interface C balance (%)
DME CH4 H, co CO,

N+SDC/LSGM 0. 042 0. 016 - 0.100 0. 027 0.021 80
N+SDC/LSGMCS5 0. 040 0. 015 0. 048 0. 050 0. 035 98
N+SDC/LSGMC7 0. 041 0. 004 0.038 0. 053 0.02 97
N+SDC/LSGMC9 0. 041 - 0. 006 0. 075 0.073 0.015 100
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