Journal of the Korean Electrochemical Society
Vol. 13, No. 1, 2010, 34-39

SR AEARNA Y vzl ASFAIe]

oJFT* - ol - FRA - YY" - YHA

(20099 8 28 A< 20094 129 3 )

J

K

Effect of Anode Thickness on the Overpotential in a Molten

Carbonate Fuel Cell

Choong-Gon Lee*, Sung-Yoon Lee, Bo-Hyun Ryu’, Do-Hyung Kim', and Hee-Chun Lim'’

Department of Chemical Engineering, Hanbat National University, Daejeon, Korea

'R&D Institute, Doosan Heavy Industry, Daejeon, Korea
"Korea Electric Power Research Institute, Daejeon, Korea

(Received August 28, 2009 : Accepted December 3, 2009)

= B
B Apors 488 A8dX ] A8F AFFAV Bl viXE 9% 100 cm’ F
GRS AMEEl] AESIT S8EAEE ARARIMY FA Ak SRS wel AF3
Aol sl TA G WAA & F o, & ArolMe AT 718k e 2717t 3
Aol miA= Gl tall Asiich. ks AEEES vE7Es Add A7 (SAR
RS H7PE RAYE ARESte] 83 F74 077 mmet 0.36 mmoll thel =33t B3
T AR Ag= sto] A Ul HEE] Au= T o3 Y] Aol WA
SFoktth.

Abstract : This work investigated the effect of anode thickness on the anodic overpotential with
100 cm? class MCFC single cells. The hydrogen oxidation rate in the molten carbonate is suf-
ficiently high, which may lead to weak relation of overpotential with anode geometrical area.
The relation of anode surface area and overpotential was analysed in terms of anode thickness
in this work. Steady state polarization, inert gas step addition (ISA), and reactant gas addition
(RA) methods were employed to the two cells with 0.77 mm and 0.36 mm thickness of anode.
The result represented that the anodic overpotential at the cells were identical. It implied that
the anodic overpotential was independent on the electrode thickness within the tested range.
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Table 1. MCFC unit cell components

B Ao gk Aol Algke oF 100 cm?
F2 MCFC SRS ARSI 8 74849
k8= o Table 13} At} Cell 1> 852 FA7t
0.77 mmA2™, Cell 11?] 7%= 036 mm=A] Cell [©]
Hlgl] AN = FAe] AFFS AMSIAUTH

AR AL E 650°CHoH t7|dela 45Tt
E2ko] MCFC ©$14%] g4 A8 712~ H,, CO,,
H,0Z 69 :17: 14 mol%® FF3INL, 3715 7Ie
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Fig. 1. Schematic drawing of cell operation apparatus.

Cell I Cell IT
Material Thickness Area Avg. Pore size Material Thickness Area Avg. Pore size
(mm) (m)  (um) (mm)  (em®)  (um)
Anode Ni-Cr 0.77 100 4.0 Ni-Cr 0.36 121 4.0
Cathode In situ oxidized NiO 0.72 121 9.0 In-situ oxidized NiO 0.73 100 9.0
Matrix LiAlO, + Al O; fiber 1.32 169 0.25 LiAlO, + Al,O; fiber 1.00 169 0.25

Electrolyte Li/K = 70/30 mol% - -

Li/K = 70/30 mol% - -
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Fig. 2. Steady state polarization behaviors of Cell I and
Cell II at u;= 0.6 (at 15 A), u,,= 0.4 (at 15 A), 923 K, 1 atm.
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Fig. 3. ISA results of Cell I (a) from ref. [10] and Cell 11
(b) by adding 0.3 L min! N, to the anode at u;=0.6 (at
15 A), u,x=0.4 (at 15 A), 923 K, 1 atm.
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Fig. 4. Plot of Eq. (4) with AV, obtained from Fig. 3.
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Fig. 5. RA results of Cell II by adding 0.3 L min' H, (a)
and 0.3 L min™' CO, (b) to the anode at u;= 0.6 (at 15 A),

U= 0.4 (at 15 A), 923 K, 1 atm.
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