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Abstract

A 100kW class stack consisting of 10 molten carbonate fuel cells has been fabricated. Internally
manifold stack has been tested for endurance. Each cell in the stack had an electrode area of
100cr' and reactant gases were distri- buted in each cells in a cross- flow configura- tion. Initial
and long term operation performance of the stack was investgated as a function of gas utilization
using a specially designed small scale stack test facility. It was possible to have a stack with an
output of more than 100W using an anode gas of 72% H»/18% CO0»/10%H20 and cathode gas of
33% 0/67% CO; and 70% Air 30% COz The output and voltage of the stack at a current
15A(150mA/cnt) and gas utilization of 0.4 showed 125.8W and 8.39V respectively by elapsed time
of 310 hours operation. In the voltage drop of
52.4mV/1000hour was observed after more than 1,840 hours operation. Among the voltage drop,

long term operation charac- teristics,
the OCV loss was highest than other voltage loss such asinternal resistance and electrode
polarization. Non uniformity of 2voltages and degradation of cell voltage in the stack was
observed in according to changing the utilization rate after a long term operation. Further work for

increa- sing the performance prolonging the life of the stack are required.
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<Table 1> Sepecification of MCFC stack

Content Sepecification
Power 100W
Effective Electrode Area 100cn(10cm X 10cm)
No. of unit cell 10Cells
Manifold type Internal Manifold
Gas flow type Cross flow
Anode Ni + 10%Cr
Cathode NiO (In-situ)
Matrix LiAlOs
Electrolyte LiZCO¥KL02=70/30
Separator SUS 316L
Current collector 310N(l((::;ﬁ)' SUS
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<Table 2> Standard operating condition & gas composition

of MCFC stack
Temperature 650
| Operating Pressure 1 atm (at gas outlet)

condition Gas utility 40%
current density 150mA/cof

Anod| Hp: CO: : g -
e B0 72,18 : 10

Gas
Cath
composition deo 0z : CO; 3867
Air 1 CO; 70 : 30
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<Table 3> Voltage loss of 100W stack

Operating condition Standard
Operating time 310 hr.

ocv 972V

Voltage at 150mA/ce 839V

Electride Polarization loss 280mV (3LmV/cell)
IR loss 680mV (75mV/cell)
Nernst loss 360mV (40mV/cell)
Total loss . 1.33V(148mV/cell)




Beadi g2 A6 A2E (19959 129)

dEez2 Ys £ At WFAYL milliohm
meter® 3331 Nernst&Ed e dABo|§&8
HBANA AYg AFE FA3% AFL=7 07}
29 7t & dAstd FA3E AR AgHe
Zpol2 TtA[4] HAM AYGgANA olE wEE
AL edE H3e) YL AG &4FE FF
g 5 A"ET. AR 31043t A HA Y
F Ag<E4d L 1.33VE o]Fd A RN IR
g &4L 680 mV(75mV/Cell)ol®] A3 ¥
FA o] 9§ &4L 280mV(3ImV/Cell) 28
I Nernst £4& 360 mV(40mV/Cel)2 “el}
I 4.
2¥ye] A e 2+ G9dA ] WEAYL 5 mQ
AMEH 58 mQ AEE Yelvta glo] ¥l
A 9% AYE RAF3 oy dAZ HE
o] ¥& ©HAANMN UFAYE FHA Yeivdn
V&€ ¢ F UAdth 299 YJRAFLS A
T840 FUR, FHHY FUAILYE € 2~
dFAr1eF Q3o ZAHE2Z 2"y Rd
WA e ol JYE Ha ¥ Pavst Ut

3-1-3 7I20| B & ¥aol & KMo Ha

7ol g&old FTHEE Zt2F uidtd <&
€ 7t=Fe] v E Jerdt. Rig ddsie 3
& W 7tAE 2"9ule] IHHAY Anode,
Cathode oA A% ARFo 729 3§ %%
ol we} FEr ol A €t 7h2e] ol g&e]
FAHA a9dA AFEHEANNY == B
498A Hao AFEUE & 2=RF 9 9F
8 ol AR AFeol AI}HALch <Fig.
5> ArstA|7t2e] o4& & 1A} AaVtx
9] o] &8 20%°lA 80%7HA WA AHe &
AAR 9 AYAE vehis adelth. 29
A9 go] dEolEEE SV AE HAY

10 upoz
Umo4

~— r AU(G

>

o ospr .

-]

% L Quamoe

S o8t

3

[ L Anode : T2/18/10,
04 Ao B.‘./ ‘{, /. )

| Current Densit: om.

Operating 'nn.,: 400hr.

00 L—a i 1 1 L L 1 ) I 1 1
1 2 3 4 § [} 7 L 9 10 11 12

Cell Number

Fig. 5 Influence of fuel utilization on the Cell
Voltage in MCFC Stack

<Table 4> Influence of fuel utilization on voltage loss

stack Ave, cell
Uf(%) Voltage (V) AV/%
80% 7.28 0.809 41mV/%
60% 8.02 0.891
1.9mV/%

40% 8.36 0.929

20% 8.60 0.955 1.3mV/%
Aver 2.43mV/%
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o] At EEXWNE BRAFE agolth a1y
A B vbs} o] 7] EAACE 2"uU9 A
YEEE AY dASATL ALY B o
2 G HA AEXAA UAZL et T glo
o ol F& 42X Cell No29A No57HA 2
G AR 9 A HzelAN Qs JeRe
vyehta gl

3-2-3. Hgh Ysiel 22 &

<Table 6>2 1825A3to] ZAF#EW7A 9] 7
A2 AY, WEAY, 150mA/cr H3telel A
do £4& BHAFE Holth AAzZAY, R
g agln AAREHA ] WS AA=2 1H
299 g% A 8JAE A # U 29
Well e} AAste] 2219 £F& GHAA 4
BE AFG Zo)] Azl REH 2 JF
Fatolxe] Mg WA 7E Aol Ha AFd
Ao wrgA o] g &4 Nernst loss9e]
Holdrt 1825 At 7tA Y AGAHES £4
@ AA%E AuERY AdAse 2YurAEY
%7F, 282 150mA/ci F3HAel QleiN A
wgol ATl Z1Ustn ou, AHGAZ
HEEE AAZALY At 71 st ez
vetva ok JRA2 W4 Ade Fo% 9
QogE AAWRY 7tA leakdt WH©EF o)
AZtE s glAIRE 1000413 &R0l ¥ AbEA| 7t~
2 F7] 84 Anode &77t29 staxAE
GCE E38ta AHE A3 NpAdEo] Ad F4
¥ AR HEHD U9 7t leakell A7 A&
oldzio R godct wided o HGEA
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& Cathoded) W3 8&<] ol¢ Wywets ¥4
Astgol ¢ RelwlNe BEol ¢ vAS
o 491e] ® & ou ot V¥ PAE E
stel #9194 Uk A ATl @ Wy
A% FhE 2A deum 93, o Azt
Al weh 29y AFHE AYE 4N F
7Ha7) Wgolm, o] WeAgel FrtaRez:
wgrhad BE, W37z A, B3I Faa
29 ANILEY WBE SAskE Aoz o
Az,

4.4 E

Ag2d ALg Hstd AIFHFEDH 100ar
A SdHHAE 109 AF3std 20904 4
3 A3 des ge 2Ee Iurh

AH, 299 x7|AFAE FFLTHAZAUS
A ~"lol A9 830V €8 125WE HAFHR
2090X17+8] AAFoE 695V 14W o &4 &
vetiia gl

EA, |23 QFHoz HE 184543 7t
A 249 A 7A8EL 524mV/1000hr. 2 v}E}
vz Jxn AR AdLE o= B
29mV/1000hr, £ F7)o]4 A9 53mV/1000hr. &
ot AgAst&o] @A vehta A

AR ALAEe 8 BAe osE AY I
3t 2919 dRrEL A2AYL] A 71
e Ao ol FE URUE 9% A¢F

32 gadn.

A, A71&d Z7lde 2d9d d9@x A
g B¥Y HAE 105 mVE AX Fou
200071 7to] ¥ 9] Hx= 100mV oldeg A
el glo] o)) el Fasir
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