Journal of the Korean Ceranuc Society

Val. 35, No. 4, pp.355~363, 1998.

A Y 0l MEN Ce0,Sm0, TH HaHM Tio| 54 U 28

SAE - AANE - LaT - LA
dalchata Azie g
(1097 11¥ 159 g+

Synthesis and Application of Ce0;-Sm;0; Solid Electrolyte
Membranes with Electronic and Ionic Conductivities

5. H. Hyun, J. H. Kwon, S. G. Kim and G. T. Kim
Dept. of Ceramic Engineering, Yonsel University
(Recerved November 15, 1997}

2

B W Ak wuker)e) o3 Artast P47 A (syngas) BE) ARTH L e 98 Ax 7=
2 Ce0ySmy0A mA| Aejdute] 24 o) o Az} ALAo] 23 4kt Bk tﬂaﬂ AT, 4 o=
FEWez 34 SDC(Sm,0; doped CeQ,) EAE 28ld|rgele] BE ElG (%7 1mm)oz A€ &
14507Cell 4 2261905 ol o]282xe) 95%r] W WA 4 FRE(RA 0.1 mm)E ¥ 5 Y3ivh &4
SDC whe) Aha En}a 2 Sm(,; H7reFel 20 mol%d o Hdlo|glcl Egt o] 92 §00°C A B X0y
T LI3%10° mol/m® sec A 29 ¥ 24 BFdka) 720 £2=8 A olgAl & ¥l e}

ABSTRACT

The oxygen flux of SDC (3my0y doped Ce(s) solid electrolyte membranes with electronic and oxygen ion-
ic conduchivities has been investigated as a basic research in order to develop the conversion process of na-
tural gas to syngas using the ceramic membrane reactor. Tube type membranes {1 mm thickness) were {a-
bricated by shp casting of SDC powders prepared by the oxalate coprecipitaion method. Dense axygen per-
meation membranes (0.1 mm thickness) could be synihesized via sintering at 1450°C for 2 h and their re-
lative density was over 95%. The oxygen flux through SDC membranes doped 20 mol% SmO, s was about
1.13%10° mol/m® sec at low temperature around &)0°C. In addition, the SDC membranes showed a good
thermal stability [or a long period of service.

Key words : Oxalate coprecipitation, Sm,0; doped CeO, powder, CeQ,-8m0, solid electrolyte, Mixed conductive
membrane, Oxygen permeation membrane
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Heating Schedules for the Preparation of Dense SDC Membranes

1st step 2nd step 3rd step Sintered
; - 1 ty
gﬁggﬁ% Heating D‘g‘g}llflg Soaking | Healing Di‘éﬂl?g Soaking | Heating D?;?ﬂlf]g Soakmg | crack ((52286'}(3
rate time rate ome rate Lune 7 h)
(°C/nun) pelt”gctl;re (h)  |{°C/min) 1)-31(‘%131re (h}  [{°C/min) pe}'gét)lre {h) (%)
A 4 1000 2 o)
B 1 400 2 2 600 2 4 1400 2 a]
C 1 400 2 1 GOD 2 1 1000 2 X 85
D 0.5 400 2 1 600 2 1 1000 2 X 94
E 0.5 400 2 1 1000 0 - - - X 94
F 0.5 100 2 1 400 2 1 1000 0 x a2
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Fig. 9. SEM micrographs of the SDC (20 mol% SmOys) membrane sintered for 2 h at various temperatures: (a,
{b), (c) and (d) for outer surfaces and (&), {f), {(g) and (h} for inner surfaces.
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