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Abstract ; Electrochemical properties of the oxygen electrode in phosphoric acid fuel cell have been studied using
AC impedance method as a function of applied potential, operating temperature and teflon content in the electrode.
The oxygen electrode reaction in the 105 wt.% phosphoric acid is characterized by a parallel resistive component,
R, and a capacitive component, C, with serial electrolyte resistance, R,. The conductivity of the phosphoric acid is
found to be 0.31-0.47 S/cm in the range of 130 to 190°C from the measured impedance. The increase of applied
potential and temperature produced the decreased R, and the increased C, which means the increase of the oxygen
electrode reaction rate. The single cells with the cathode of various teflon contents were tested, and the cathode with
40 wt.% teflon showed good performance, which is considered to be related to an optimized impedance behavior.
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Fig. 1. Typical impedance plots for oxygen electrode in phosphoric
acid fuel cell: (a) Nyquist plot, (b) Bode plot.
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Fig. 2. Electrical conductivity of 105 wt.% phosphoric acid as a
function of temperature.

WFsE WA A W |HEEE SAslY 130-
170°C &% GGollA 0.4-0.6 S/em®] ZHE zh=tlal B3ty
om, o] B A9 A7} dAF IS ¢ T UL,
R 2o mE WIHEEe] el FUA eSS
ERIF 4= ot oA WR/ YT FHo| ArHF ATS
olsfgt=tl Fashte AL vt '

Fig. 32 F35= | HzollM 73 4k @eiukge) sjajgl,
C, ot A%, RE H3HHY 2 vepx ot HahA
A7} 24 wE) BE B3IHY] HdA ce SRS
o, RS A9 7k A%E et ik AszAY
AE AFHEe 7R 7 S9% R Y (cathode)oll A<
Ak Bgdukgoln), dubdoz Ahao] Fukee e o
ARE AA dojdtiz dHA Uho

K,

Ik, kK v
02’ b 02,a - H202‘a — H,0
H202,b

o] ¥kgolA HAl o= A2 FHY F2F] e HEE 9
ujE, Hab b g EAske AuE vehdch F3s
AAEA} F20le3 thl B PAEkeE B dew &
L WA AEE ProjAth FFE ALEA} bl
Hhgste] FIHAFESR I8l (peroxide)E THEA] %3 3
A =2 e BE K), S22 a8t ol
Hhgsle] IS (H0)8 BAATILK,), A" s}
FAavt B2 398k AR(K,), e Y aksleav) A
S Bt Pz Bos A=, FH8 s
gatEo] goido g ZafEls Fgo] Ut

g} 712 4k SN E 7R o= Ao Al 3t
A= Hakslx] ekon), F3E Ak 2 s} whga)
Aol A3 Fodsla USS & 5 Urk SHRIAY A Aka
FHlvkgo] Bgsiadol| ofs) Auietia AYzteld Bl
Z7l WE IuE 3719 F7RE Tafel A, n=a+b log i
o XujutAl e}, o] HojlA a, be Aol v, & 4 3
At D AF A2 ou|gh). Tafel DA ZHRE] (dn/diye
FFE2E Jehl3, b 29 FE /KEE HakAde &

0.6 1] T T T T ¥ 2.4
S o5} —H20 NE
§ 3
& B
g 04} — 31 %
g | & g
§ o3l 1123
.§ e
3
g 0.2} Jos g
- =
0.1 L L 04

0.4 0.5 0.6 0.7 0.8
Potential (V)

Fig. 3. Electrical capacitance and electrical resistance at the inter-
face of cathode and electrolyte as a function of electrical potential.
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Fig. 4. Electrical capacitance and electrical resistance at the inter-
face of cathode and electrolyte as a function of temperature.
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Fig. 7. Faraday capacitance and faraday resistance at the interface
of cathode and electrolyte as a function of teflon content of cathode.
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