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Abstract — La,, ¢St ,CuO; powder with the perovskite structure was prepared as electrode catalyst using citrate method.
Porous electrode was made with as-prepared catalyst, carbon as supporter and polytetrafluoroethylene (PTFE) as hydro-
phobic binder. As results of potentiostatic electrolysis with potential of -1.5~-2.5 V vs. Ag/AgCl in 0.1, 0.5 and 1.0 M KOH
at 5 and 10 °C on the porous electrode, liquid products were methanol, ethanol, 2-propanol and 1, 2-butanol regardless
reaction temperature, while gas products were methane, ethane and ethylene at 5 °C, and methane, ethane and propane at
10 °C respectively. Optimal potentials for CO, reduction in the view of over all faradic efficiency were high values (-2.0
and -2.2 V) for gas products whereas low potential (—1.5 V) for liquid products regardless of concentration and temperature.
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Fig. 1. The apparatus of electrochemical CO, reduction.
1. Potentiostat 7. Membrane
2. Working electrode 8. Luggin capillary
3. Reference electrode 9. Nitrogen
4. Counter electrode 10. Carbon dioxide
5. Gas sparge 11. Mass flow controller
6. Gas chromatography 12. Circulator
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Fig. 2. Thermal analysis of the precursors prepared at different pH.

Table 1. Surface area of powders prepared at different pH

pH 2 4 7 10 12

Surface area  3.9415 3.3464 6.2487 5.2207 8.278
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Fig. 4. XRD patterns of the powders prepared at different calcina-
tion temperature (°C). (a) 350, (b) 450, (c) 550, (d) 650, (e) 800.

Fig. 5. SEM-EDS result of porous Laj¢Sr,,CuO; electrode. (a) Part
A: carbon rich phase, (b) Part B: La, ¢Sr,,CuO; rich phase.
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Table 2. EDS results of part A and part B in SEM image of Fig. S

Part A (Black region) Part B (White region)

Composition - :
P Concentration Confidence Concentration Confidence

C 80.16 +27.01 63.41 +10.28
O 18.33 +7.77 30.45 +5.42
La 0.46 +0.12 2.19 +0.32
Cu 0.48 +0.14 3.35 +0.56
Sr 0.57 +0.11 0.59 +0.12
8
6
o
E
¢
@®©
@
o
a4
2
»
0
1 10 100

Pore diameter(nm)

Fig. 6. Pore size distribution of porous La, 4Sr,, ,CuOj electrode.
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5 °C on porous electrode as a function of electrolyte concen-
tration. (a) 0.1 M KOH, (b) 0.5 M KOH, (c¢) 1.0 M KOH.
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