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S5ty A8 AR S Ni+10 w/o Cr anode®] AZ2FHS& HAstet7] $43te] 24 A 23 A7} anode?]
2el® Al vz odds Avrsid AR de F YA g FHPle dWege V1A%
7| e85 A AR F glglont BUAh AR, 2R 5 24T 24 dske B4 2] anodeE
Az ook & B 48417b0.2, Tl AL RE 900Ce| AR §o 24 3-4ume] HET)F
A7)} 50-60%2} 7]EE 8 7= Ni+10 w/o Cr anode & A28 4= glel o, o] uf 248-9]7] 2+ Cro] Cr,0s2
A13bs)o] Ni oJ#b7te] 248 JAE 4 olis Ash-81 897 wi Ao -1E-917]1(99.5% He) 7 A ghshdct
PeE 3h3-2]7](99.9999% H,) stell 4] A Ad8he Aol Cre) Nioll ot ar-g-ake] Frhshe tiAl CritshEe
A== ool Ni alzb7ke] £4¢ dAg & ¢lgden AnHo 7]FE] 42%2 F43dle] anodeEe #
2 ghsteich

Abstract—The effect of process variables on the physical properties of the anode was investigated to opti-
mize the fabrication process of the Ni+ 10 w/o Cr anode for molten carbonate fuel cells and it was found
that the desired characteristics of the anode such as pore size and porosity could be obtained through the
change of the ball mill time, the firing temperature, and the firing atmosphere, but not through the change
of the binder amount. When the ball mill time was 48 hours and the firing temperature was over 900C,
the anode with the mean pore size of 3-4 pm and the porosity of 50-60% could be fabricated. This was
possible only when the green sheet of the anode was fired under either the oxidation-reduction atmosphere
or the reduction atmosphere of 99.5% H, which has oxidized Cr to sintering-resistant Cr,Os;. Under the
reduction atmosphere of 99.9999% H, the solid solution amount of Cr in Ni increased, but sintering of Ni
particles could not be hindered due to no formation of Cr,0s, resulting in the porosity of 42% which was
too low for anodes.
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Table 1. The physical properties of Ni and Cr powders
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Fig. 1. Flow sheet of the anode fabrication process.
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associate, ceramic tape casting machine) o] 2]# U7
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Material Molecular ~ Melting point Specific Bulk density Powder size  Surface area Powder
weight © gravity (g/cm®) (um) (m?/g) form

Ni powder 58.65 1455 89 0.5-09 3 0.6 Chain

Cr powder 51.99 1875 7.19 3.0 1-5 0.2 Sphere
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Fig. 2. Effect of binder content on pore size and porosity
at the different firing temperatures.
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Fig. 3. Effect of ball mill time on pore size and porosity
at the different firing temperatures.
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Fig. 5. SEM images of Ni+10 w/o Cr anodes fired at the various temperatures for 30 min.

(a) 500T, (b) 700T, (c) 900C, and (d) 1000C.
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(a) oxidation-reduction atmosphere, (b) reduction atmosphere(99.5%H,), and (c) reduction atmosphere(99.9999
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Fig. 9. EPMA images of Ni+ 10 w/o Cr anodes fired at 900°C for 30 min under the various atmospheres.
(a) oxidation-reduction atmosphere, (b) reduction atmosphere(99.5%H,), and (c) reduction atmosphere(99.9999

%H,).
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Table 2. Phase changes of the anodes under the various
firing atmospheres
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