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Abstract

The fabrication process of Cu-base anode for replacing Ni-base anode of molten carbonate fuel cell
was investigated. Electrochemical performance and thermal stability of Cu-base anode were also investigat-
ed. Green sheet was prepared by mixing Cu and Ni powder with 1.5wt% methylcellulose and 100wt%
water. The pore-size distribution of the Cu-base anode sintered at 800°C for 30min showed almost uniform
pore-size ranging from 4 to 20um and it was considered suitable for MCFC anode. Cu-Ni anode containing
between 35 to 50wt% Ni exhibited current density of 111mA/cm? at 100mV overpotential and it was almost
the some value for pure Ni anode. The sintering resistance of Cu-Ni increased with an increase of Ni

addition. It was considered that the increase of sintering resistance was due to the decrease of diffusion
rate of Cu and Ni with increasing the addition of Ni in Cu-Ni alloy.
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Fig. 1. The effect of binder content on the pore

characteristics of Cu-35wt%Ni electrode
sintered for 30min at 800TC.
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Fig. 2. The result of thermogravimetry analysis of
Cu-35wt1%Ni green sheet electrode.
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Fig. 3. The effect of distilled water content on the
viscosity of Cu-35wt%Ni slurries.
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Fig. 4. The effect of solvent content on the pore
characteristics of Cu-35wt%Ni electrode
sintered for 30min at 800°C.
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Fig. 5. The effect of Ni content on the current

density of the porous Cu-Ni electrode
with increasing overpotential.
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Fig. 6. The effect of the sintering temperature on
the pore characteristics of Cu-35wt%Ni
electrode.
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Fig. 7. The effect of Ni content of the pore char-
acteristics of Cu-base electrode sintered
for 30min at 800C.
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Fig. 8. SEM image of the porous pure Cu and Cu-
Ni electrodes with various Ni content,
(a) Cu (b) Cu-35wt%Ni (c} Cu-50wt%Ni
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Fig. 9. The effect of Ni content on the current
density of the porous Cu-Ni electrode
with increasing overpotential.

Table 1. Parameter obtained by Faradic impedance
analysis of H, oxidation in 62mol% Li,CO,
+38mol% K,CO; at 650C®

material Ro/2m? R../$km?
Cu 0.70 0.72
Ni 0.34 0.13

R.;charge transfer resistance,
R.«;adsorption resistance
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Fig. 10. The effect of Ni content on the increment
of relative-density of the porous Cu-Ni
electrode with increasing sintering time.
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Fig. 11. SEM image of the porous Cu and Cu-35wt%Ni electrodes before and after sintering 1000hrs.

(a) Cu before sintering
(c) Cu-35wt%Ni before sintering
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Fig. 129} Fig. 13¢14 & 4 8l%e°] Cu-Ni A=
qAME AsjEE FEER Yol ELEH N3E
o o AZJAEFE 7IdE F i Cu-Ni
A AFLE HYoA ALEILAE o|FE A=
B dye AzzddqM A" o34 Cu-Ni &
32 Fig. 129} Fig. 1394= & 4 %] Cus}
Nio] ZgAE o|Fx o, Cu AF9 2Z&E
7} Ni H7}e) o8 24" AL Table 299 Cu-
Ni 28 Ao} Ao wg Cust Niol H¥it
Az Zadioz Az

gutxow F&ERY 4272 AFAH ZAHEY
Ao ojsf FIYEE=E'?, Ni H7bE Fold wa

(b} Cu after sintering for 1000hrs.
(d) Cu-35wt%Ni after sintering for 1000hrs.

Cu-Ni AFu9] Cust Nig] FHFHAFIE
Table 2'%9} HBAAFRT 2o ZASHE BY
& 742 ZHolth, wbA Ni Hrtel w2t Cu-Ni
A3Wel Cust Nigl FA&E A2 HF9 &
o] gAHo] Cu-Ni dF¢ 2ZAFA] &
#H Aos #@gdc

Table 2. Diffusion coefficient values of Cu and Ni
at various Cu—Ni alloy compositions'®

specimen Dc.(m?/sec) Dyi{m?/sec)
Cu-0wt%Ni 1.54x 10" 3.63x107"
Cu-5wt%Ni 1.35x 10713 2.21x 10~
Cu-15wt%Ni 3.98x 107 1.48%x10~"
Cu-35wt%Ni 1.45x 10~ 2.97x 107"
Cu-50wt%Ni 4,47 %1071 1.62x1071®
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Fig. 12. The results of the a) SEM, b) XRD and ¢, d) EDS of Cu-15wt%Ni anode before sintering.
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Fig. 13. The results of the a) SEM, b) XRD and c, d) EDS of Cu-15wt%Ni anode after sintering
at 650°C for 100hrs. in simulated MCFC anodic gas atmosphere(80% H. + 20% CO.).
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1) Cu-base HF slurry AZRA] 49 rela-
tive viscosityE EhliE= Cu-35wt%Ni 248
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€97 WEoz A4H

3) Ni9) 7}3o] Z713o wa} Cu-Ni A2
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