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ABSTRACT 1n this study, the electrical conductivity of SmBa(Co1.xMny)20s+q (SBCMn) (x=0, 0.1, 0.3, 0.5, and 0.7) Solid Oxide
Fuel Cell (SOFC) cathode materials were analyzed as a function of Mn substitution in layered perovskite structure. XRD analysis
showed that a single-phase layered perovskite structure was maintained for Mn substitution amounts below x = 0.5. Additionally,
high-temperature structural stability was confirmed for the single-phase SBCMn 1.8-0.2 chemical compatibility with the CGO91
electrolyte was also confirmed. The amount of Mn substitution has varying effects on electrical conductivity. In both air and N,
atmospheres, electrical conductivity decreased with increasing Mn substitution. Furthermore, Mn substitution of x = 0.1 and 0.3
exhibited a metal-insulator transition (MIT) behavior. Mn substitution altered the specific temperature at which the electrical
conductivity of MIT decreased. The material exhibited higher p-type conductivity in air than in N, atmosphere when used as a
cathode. In addition, as the current decreased, the charge-carrier transport path shortened, resulting in higher overall electrical
conductivity. Consequently, the maximum electrical conductivity of SBCMn 1.8-0.2 is 467.76 S/cm at 250°C, which is considered a

highly satisfactory value.
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2.1 Powder preparation
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2.2 X—Ray Diffraction(XRD) measurement
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2.3 Electrical conductivity measurement
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3.1 X—ray diffraction(XRD) analysis
3.1.1 Effect of Mn Substitution on XRD analysis
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Fig. 1. X—ray diffraction (XRD) patterns of SBCMn oxide systems
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3.1.2 In—situ XRD analysis
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Fig. 2. In—situ XRD patterns of (a) SBCMn 1.8-0.2 (20~80°),
(b) SBCMn 1.8-0.2 (30~35"), (c) SBCMn 1.4—0.6 (20~
80°), (d) SBCMn 1.4-0.6 (30~35°)
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3.1.3 Chemical stability analysis
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Layered perovskite 27|=

9| Co—Mn x[&tof| ME 7 |HEE £

o7 oF 29° 33", 37°, 43°, 53° W 62°0||A] o| XAt 3H
sfelo] BFAE o, o] SmyZr:O7(PDF no, 01-075—
8266) X BaZrOs(PDF no, 01-072—7547)2] Ako.& kel
= 9t}h. webal SBCMn 1.8-0.29} 8YSY, 7+e] 3Fsh4) wh
5] 900°C o]l 2= 7oA WAYsh= A Ejls)
Ak,

Fig. 3(b)°llA+= SBCMn 1.8-0.2%} CGO1-S
5lo] XRD 3§l #4151leh A3 ol AR CGO91-2- ©F
20°, 33°, 4T°, 56°, 59°, 69°, 77° X 79°(PDF no. 01—081—
9326)0ll4 24 & Holm, o]F oF 33", 59" 4 69°]
A U= peak+= SBCMn 9| peak®} F3 =] o] LYERATE
o]9} Al 900~1,200°CL] HE 2% H2o]A] SBCMn
1.8-0.29} CGO91-x Z}7+e] T/ XRD Hel-& F-A|5+3)
ouq o]x}n 63/\40]1/} peak«] Shlftg]. e H]—%_g_ 1
3HA] ekirh webAl SBCMn 1.8-0.22F CGO91 3|
900~1,200°CE] %= H Lol A 3}eh4 HgdS Hole=
og ,q-l:]—tﬂ— 2= 011;}'

kA SBCMn 1.8-0.2 F7]=& SOFC A|AHlof| -8
o 79, oekA QA SHellA CGo9te| B Asirtar

composite

OJ:’

. rlr

3.2 Electrical conductivity analysis

3.2.1 Effect of Mn Substitution on electrical conductivity
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3.2.2 Effect of applied currents on electrical
conductivity
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Fig. 5. Electrical conductivity of SBCMn 1.8—0.2 under different
applied currents (0.01, 0.05, and 0.1A)
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3.2.3 Effect of cathode type on electrical conductivity
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Fig. 6. Electrical conductivities of SBCMn 1.8—0.2 under air
and nitrogen atmospheres
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