Electrochemical Promotion of CO, Hydrogenation
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Introduction = : al
The hydrogenation of CO, to hydrocarbons or alcohols has received worldwide attention both as a EXperimental ot i
potential source of renewable fuels and as a potential means to decrease CO, emissions [1]. EPOC | 3;1{1&::&&%&
has been investigated thoroughly for more than 120 catalytic reaction systems [2]. In EPOC studies =~ F?G‘C";’O;l;'l;‘t?oer:e(%tggfg for 60 min) Cllzints o comt
the conductive catalyst-electrode Is In contact with an ionic conductor and the catalyst Is ° @ . needle
electrochemically promoted by applying a current or potential between the catalyst film and a - Au counter and reference electrodes coils L
counter or reference electrode, respectively. In this study Ru catalyst electrodes were deposited organometallic paste, A118 Metalor - g ] b
over YSZ (O% conductor) and B"-Al, O, (Na* or K* conductor) solid electrolytes, for the (650°C 30 min) @ petde
hydrogenation of CO.,. e
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Results and Discussion: Steady state effect of P, and P, on the rate of CO, methanation and RWGS
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In all cases, the rate of methanation reaction Is positive order in H, and zero or negative order in CO, while the rate of CO Is negative order in H, and positive order in CO,. Thus,
according to the promotional rules of EPOC [1], electrophobic behavior (ér/oUy, >0 ) is expected for the mathane production and electrophilic for the RWGS (dr/dUyg <0).

Transient effect of a constant applied current on the rates of CH, and CO formation and on the catalyst potential U,y . P,,o/Pco, = 7, T = 320°C
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Ru/YSZ: Positive potential application that is, O supply to the catalyst surface, causes a 50% increase in the rate of CH, formation (electrophobic bahavior) and a 25% decrease in
the rate of CO formation (electrophilic behavior). Negative potential application (-2V) results in the opposite behavior [3].

Ru/B"-Al,O,: In the case of B"-Al,O; again the rate of methane exhibits an electrophobic behavior, and the rate of CO an electrophilic one. Thus, by the application of a negative
current, there is an increase on the rate of CO and a decrease on the rate of CH,. However, at small coverages of Na* and K*, the rate of CH, is enhanced, passing through a maximum.
This can be attributed to the kinetics in H, and CO.,,.
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