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Characteristics and Unit Cell Fabrication
of Molten Carbonate Fuel Cell
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Abstract

We describe a manufacturing method and characteristics on components of molten carbonate fuel

cell.

Cr, Al, Al:Os, Co, MgO powder were mixed with Ni powder for anode components and NiO was

used for cathode electrode.

The electrolyte plate consisted of LiAlO; and carbonate (Li2CO3K2:CO; = 62/38) and these three

were manufactured by doctor-blade method.

As a result, open circuit voltage was 1.05[V] at Ni-10Cr anode and porosity was above 60[%].
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Fig. 1. Porosity of various specimen
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Fig. 2.Pore distribution of Ni-5%Cr anode
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&x Gas &8

AL — 300TC
(7.5C/min)

Anode, Cathode?

@ oxident gas T ¥

(b)| 300C — 510T Anode®] N, gas &9

{c)| 510T (FA)
Anode gas

(d)| 510TC — 6507
— Fuel gas

HAzZE 92 /A=A open circuit volta-
ge)s dolr7] AMAM AAREE 650[ TR 4
F3dAN =338 Ax, MCFCY RAEF2%¢ 650
[TIA Ni-10Cr A58 AHE3 A7 1.03[VIE
Uehzzs $5¢ 42 Jehack?

FH a7 8 &% Wild o4& ZF d9AR
AzAYGE Jepdz ot

12
NI-Cr 10%
o NI-Cr 15% S
Z
g 0.91
3
[ e
Z 06] e -
£ AN
= Ni-Al 5%
2 03
2
(=]
0 . . . .
558 578 595 615 638 658

Temperature ( C)

38 8. &x9 W s Q=2 A%
Fig. 8.0OCV values by temperature

Ni

=

54 8
AT Ar=E, &5
olt} NI-Cr 5 A =
Az Aol WHFo}
g 54 JeEhguth
9 AFY VFEE 60~80[%] BER 254357
FA=Eg o9, Ni-Cr 339 3% H&F 7=
2717} 4Alum] B=2 FAgsl A dehtou
o919 AFME HE 1lum] A3t

FEHGE Ni-Al
Zg Eitso

g
2 AgeA 35

b b

JINi-Cr ¥59 AAAM MzALgE 095~
1.05[V] A=& Yeigdd

= U |

1. AF.Sammels, S.B.Nicholson and P.G.P.Aug,

"Development of Sulfur - Tolerant Components
for the Molten Carbonate Fuel Cell” , J.
Electrochem. Soc., Vol 127, pp 350-357, No 2,
1980

2. SHLu and JR.Selman, "Electrode Kinetics of

Fuel Oxidation at Copper in Molten Carbonate”
ibid, Vol 131, No 12, pp2827-2833, 1934

3. C.E.Baumgartner, "Electronic Conductivity

Decrease in Porous NiO Cathode during
Operation in Molten Carbonate Fuel Cells”, ibid,
Vol 131, No 11, pp2607-2610, 1934

4, C.E.Baumgartner, "Molten Carbonate Fuel

Cell Cathode Materials study”, ibid, Vol
131, No 10, pp2217-2221, 1984

5. C.D.Lacovangelo and W.D.Pasco, "Hot-

Roll-Milled  Electrolyte  Structures for
Molten Carbonate Fuel Cells”, ibid, Vol 135,
No 1, pp221-224, 1988

6. M.Franke, ]J.Winnick, "A High Performance

Molten Carbonate Fuel Cell Cathode”,
J.App.Electrochem., Vol. 19, ppl-9, 1989

7. APigeaud, "Corrosion Resistant Materials

in MCFC Environment”, U.S.Department of
Energy, 1984 ~1986

8. JR.Selman et al, "Electrode Reaction

Mechanisms in Molten Carbonate Fuel
Cells”, Department of Energy, Illinois
Institute of Technology, 1989

9. WD.Pasco, "Some Alternate Fabrication

Processes for Molten Carbonate Fuel Cell
Electrolyte Structures”, J.Electrochem.Soc.,



Vol. 12, pp2498-2502, 1986

10.J R.Selman, "Assessment of Research Needs
for Advanced Fuel Cells by the DOE
Advanced Fuel Cell Working
(AFCWG)", U.S.Department of
ppl53-206, 1985

11 AHosoi and T.Iwaki, "Molten Carbonate
Fuel Cell”, Molten salt, 27, 2, 1984

Group
Energy,

HA71 AR 23834 Vol. 8 No. 6, November 1995.

12.N. Giordano et al, "Analysis of Decay of an

Isothermal MCFC at 893K”, Vol. 135, No. 4,
pp910-913, 1988
1348 Adrists], “dsdx FA” ppbl-73,

corona A}, 1994
14.A. J. Appleby and F. R. Foulkes, “Fuel Cell
Handbook”, pp539-574, 1988

3094, 19906 29 ek
%EH %"dﬂ“ﬁr &4 1999L4 28 ¥

47 @ SN
7715479 a7

@ﬂﬂiﬁ??

T3

AA44

EH E}W% @7]*&4
d 29 5 ggd
19949 19-12¢ ¥&

8 Post Doc. 19809-84 #%474d
A771¢d7E NYdT

Fi AIARATH



