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E4 o-alumina F719HS Hlo]EFAE olgsie, WAHH ] Ar] F8HF EHe A=sIHck Niog 537 4=
o= olgsglen JHYo= wo|E=le] IRBIFTE Li,COyK,COs=62/3824]) EFES HlF=2 o]431992m, 620
°ClM HR= e vhy AFe] ZHE Bt A AEAA FAMA FA AxE e 620-650 °CIN EFTH(COY
0,/N,=0.25/0.16/0.59, E¥N)ZHE olilslaig Ralshet] ol&dtyer, AFdxe] we uko olilslekl F&wol
AFEE, F=F BolMY 5P ES S50k oklshehe Faise 333 S AR vjasly F7hEIgen, 25
%2 o IFELE T0%E F5T T YUtk AZRE o] AFEEE ARYUESF TR we iy Axd A
71318k Rejute] VIAEHEE 82 F 903 %At B A7E T3 AAGY A3 whe olakslekae] 34
HE 7hseE dFslsnh ey B BejA dA6] A Adgie] Fof o2 sZAsior @ EAlFoE do} 9tk

Abstract — A cylindrical-shape electrochemical separation membrane was prepared using porous o-alumina. The electrodes
were coated with NiO on both sides of the cylindrical-shape matrix by a dipping method. A mixture of Li,COy/K,CO4(=62/
38 molar ratio) was used as the electrolyte which was heated at 620 °C to be liquified and impregnated into the pores of the NiO-
coated membrane. The prepared electrochemical membrane, which was operated at 620-650°C, was applied to the separation of
CO, from a gas mixture(CO,/0,/N,=0.25/0.16/0.59, molar ratio) and tested the effects of the current density on the permeability
and concentration of carbon dioxide in the permeate, and the current efficiency. The permeability of carbon dioxide was increased
monotonically with increasing the current density. The carbon dioxide was concentrated from 25 % to 70 % when increasing the
current density. The current efficiency was decreased with increasing the current density. The prepared electrochemical membrane
had the separation efficiency of 90.3 %. In this work, it was proved that the cylindrical-shape electrochemical membrane prepared
by using the porous inorganic membrane could be applied to the CO, separation from a gas mixture. However, the high overall
resistance through the EMSD remains as a challenging problem.
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Fig. 1. Schemetic diagram for the impregnation of electrolyte into
porous matrix.
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Table 1. Reagents and for the preparation of electrode slurry

Component Molecular Rclativ‘e weight Manufacture
weight fraction(%) Co.
Ni powder 58.56 100 Aldrich
Binder Methyl A.M. 86,000 3105 Aldrich
cellulose
Plasticizer ~ Glycerol 92.09 3105 Aldrich
Solvent Water 18 275
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Fig. 2. Block diagram for the preparation of electrolchemical mem-
brane.
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Fig. 3. Schemetic diagram for the separation of carbon dioxide by the
electochemical membrane separation device(EMSD).
(a) Overall section, (b) “A part” in (A).
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Fig. 4. SEM photographs on the outside of the matrix before (A) and
after (B) impregnating with electrolyte and (C) EDAX for K
element at A position in (B).

(A) Before (B) After
Fig. 5. SEM photographs in the middle of the matrix before (A) and
after (B) impregnating with electrolyte.
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(A) Before
Fig. 7. Photographs of the membrane coated with the electrode material
before (A) and after (B) calcination. .

(B) After

Fig. 8. SEM photograph showing the cross section of the electrolyte-
impregnated anode.
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Fig. 9. The variation of the total resistance of the electrochemical
membrane with the temperature.
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Fig. 10. Total amount and composition of permeate in the electro-
chemical membrane as a function of temperature without

current.
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Fig. 11. Permeation rate of CO, through the electrochemical mem-
brane; Pc,=25.1 kPa, P,,=15.7, and N, balance : B and @-
first run at 620 °C, Aand ¥ -second run at 625 °C.
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Fig. 12. Current efficiency of the prepared electrochemical membrane

as a function of the applied current : W-first run at 620 °C, @-
second run at 625 °C,
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function of the applied current.
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