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In-situ lithiated NiO has been manufactured as a conventional cathode material of molten carbonate fuel cell
(MCFC), however this material has a weakness for commercialization of MCFC because NiO is spontaneously dissolved into the
electrolyte under MCFC operating conditions, resulting in short circuit between cathode and anode. In this research, therefore,
Co(OH)-coated Ni powder was prepared by precipitation method with controlling pH at low temperature and atmospheric pressure.
Modified cathode was fabricated by a conventional tape casting method and sintered at 700C in a Hy/N; atmosphere. Based
on characterization result, Pore size distribution and porosity was suitable for the cathode of MCFC. According to the result of
dissolution, Ni solubility of modified cathode was 33% lower than that of conventional cathode. In addition, modified electrode
showed a good performance from the single cell operation.
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1. Introduction Ao Aol gafufo] dr=aozie T & e vhe-st
of matrix®] €4 nickel® &0 A5 37|27t

£5EAE AR AAE 0, Tmm A 9] 75~80%2] THLA] Nickel bridge® uFatt}, o|gat ArE A9 A5 2
Nickel plateZ AA 8] %] in-situ® oxidation/lithiation AP A 7= delo] Ha glom? 4t x7ke) A4
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2, Experimental

2.1 Preparation of Co(OH)s/Ni precursors
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XRD(X-ray Diffraction)5o] o] €&t}

2,2 Preparation of Co—Ni alloy electrodes
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2.3 Dissolution test
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2.4 Single cell operation
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3. Results and discussions

3.1 Morphology and composition of
Co(OH)2/Ni powders
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Fig. 1 XRD profiles of Co(OH), coated Ni powder synthesized as
a function of cobalt ratio ; 0.0wt% (i),5.5wt% (i), 8.4wt% (iii)
and 15.4wt% (iv) ;(@) 2-Co(OH),, (+) Ni.
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Fig. 2 SEM image of Co(OH), coated Ni powders synthesized as a function of the cobalt ratio ; 0.0wt% (i), 5.5Wt% (ii), 8.4wt% (iii),
15.5wt% (iV).
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Fig. 3 SEM image & Cobalt distribution in the Co(OH), coated Ni powder prepared by precipitation synthesis ; 8.4wt% (iii).

Table 1. Cobalt yield of Co(OH), coated Ni powder obtained as a function of pH and synthesis temperature at constant precursor
composition

pH 12~13

T 25C 5.5 wt% 5.5 wit% 100%
emp,
pH 10~11

T 25T 5.5 wt% 42 wt% 76.4%
emp.
pH 12~13

T 25C 5.5 wi% 4.7 wt% 85,5%
emp.

14 | Lxi-dofl x|



Table 2. Cobalt yield variation of Co(OH), coated Ni powder obtained as a function of precursor cobalt wi% at constant pH and synthesis

temperature
P 3 5.5 wt% 55 wt% 100%
Temp. 25C
pi 1213 8.4 wtt 8.4 wi% 100%
Temp, 25C '
pH 12~1? 155 Wit 15.0 wi% 96.7%
Temp, 25C
B 16 eampie (V) 3.2 Morphology and composition of Co—Ni
£ 144 o Sample (i) ]‘
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g, { F 89 BopIRold 24510 ot 249) Co-Ni 3713
0.4 H i
2] yi ¢ Az, 24 20 e £ £ S
% T SOO—- sl L . 7)1 3% Archimedes ¥} Hg porosimetery2 Z4 S it}
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“0.20.01 0‘1 1‘ 1‘0 1(’]0 H% ] Hﬁ%— —10—-7]20 ( ]ZJ_- %‘%’1) 78.8%01]/\—1 73o9%1
Pore Diameter ( & 70 3%2 7]’165‘4 7‘:'_,1\_7]_ %1011&1:} 0]—‘5 _/,\_}d Oﬂ iul—

Fig. 4 pore size distribution of the sintered porous Ni plate made
of Co(OH), coated Ni powder, sintered at 700 in the reduction
gas condition. ; 0.0wt% (i), 5.5wt% (ii), 8.4wt% (iii), 15.0wt% (iV)

of ghako] ol3t Asfoltt,

Cobalt 44t8HE0] SHUE7]2oflA] Cobalt YRR AT

Gt
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Sample (i ) ——— 5 pm

Fig. 5 SEM images of porous Co-Ni electrodes; Owt%(i), 5.5wt% (ii), 8.4wi% (iii), 15.0wt% (iV).
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Fig. 6 XRD patterns of Co-Ni cathodes ; 0wt% (i), 5.5wt% (ii),
8.4wt% (iii), 15.0wt% (iV).
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3.3 Dissolution test
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Fig. 7 Ni concentration variation of new modified NiO cathode
measured in molten (Ligs/Ko.38)2CO5 melt. ; 0wt%(i), 5.5wt% (ii),
8.4wt% (iii)
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3.4 Performances of single cells
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Fig. 8 Comparison of output voltage, N, in anode outlet and IR
loss of the standard single cell and the modified single cell
measured as a function of the operation time.



= =79 Ny 7HS 5EE ST Aol

2719 7HB|2AUL 1,068V, AR HjT/FA N, 5=
= 1% 223 YEAYY ghe 270 4. 5mQA = T8
TR L) 27) A 0.794VE Sl 1 32
2,300/ &4 F AR 24 Ajgte] Aol wet Nys
2%, WEAT 2t 6mQAYE 123 dojA ) e
0.788VE QHgaheS &l stglon 3,70047k M HA)

4 stagid

4. Conclusion
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