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Abstract: NiO is commonly used as the cathode for the molten carbonate fuel cell due to its
stability and high electrical conductivity in molten carbonates and oxygen atmosphere. However,
long-term operation of MCFC has a serious problem which is the degradation of cathode material,
the so-called Ni dissolution. In the present study, we have attempted to synthesize a new alter-
native cathode material as Co/Nb-coated NiO cathode. The results obtained in this study suggest
that the Co/Nb-coated NiO cathode can be utilized as having lower dissolution and higher cell
performance than those of the pure NiO cathode.
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g. 1. TGA data of gel precursor for modified Ni powder.
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Fig. 2. XRD patterns of pure Ni and modified Ni powder
with different mole fractions after calcination at 500°C.
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Fig. 3. SEM images of pure Ni and modified Ni powder obtained from calcination at 500°C. (a) pure Ni powder, (b) Co
10 mol%-coated Ni powder, (c) Nb 10 mol%-coated Ni powder, (d) Co/Nb (9/1 mol%)-coated Ni powder, (¢) Co mapping

for (d), and (f) Nb mapping for (d).
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Fig. 4. SEM images of pure Ni and modified Ni cathode obtained after sintering under reduction atmosphere. (a) pure Ni
cathode, (b) Co 10 mol%-coated Ni cathode, (c) Nb 10 mol%-coated Ni cathode, and (d) Co/Nb (9/1 mol%)-coated Ni cathode.
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Table 1. Pore size and porosity of pure Ni and the modified
Ni cathode

Cathode Pure Ni Co/Nb Co/Nb
(9/1 mol%)  (5/5 mol%)
Pore size ~7.46 Um ~6.85 um ~6.73 um
Porosity 74.9% 69.6% 66.8%
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A=, Wi, vk A, AA|, 71A12] APIAH (triple
phase boundary)ollA] o]F01%]7] wfe]] tha-d-2 Hald
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ol & VIS VA, dnk o= gk 758k
& 2H7] $I8IA cathode®] 274 6-10 ume] 7152
719} 60-80% 71582 7HMof gt st sRES}
o] F-S 7k ALz Alzet HA=E Table 191
121 ZAAH 60-80% WIS 71565 HolH 3 YA
A5 frAkeE v 8-S fA18, S8 AR
AFo=2A AEHS ERIsH
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Fig. 5. Solubility of Ni for pure NiO and modified NiO
cathodes in (Li/K),COs (62/38 mol%) at 650°C.
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Table 2. CCVs for various cathodes as a function of partial pressure of O, at a constant current density of 150 mA/cm?

Various gas condition (cc/min) Pure NiO Co Co/Nb Co/Nb Co/Nb Nb
(10mol%)  (9/1 mol%) (8/2mol%) (5/5mol%) (10 mol%)
CO,:0,:N,=160:100: 0 cc/min 0.86 V 0.88 V 0.96 V 093V 087V 0.58 V
CO,:0,:N,=160:80 : 0cc/min 087V 0.90 V 093V 090V 0.84 V 0.53V
CO,:0,:Np=160:60 :20 cc/min 0.84V 085V 0.87V 087V 077V 046V
CO,:0,:N,=160:40 :40 cc/min 079V 0.82V 081V 082V 0.65V 0.36 V
CO,:0,: Np=160:20 :60 cc/min 0.63V 072V 0.61V 0.58V 047V 024V
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