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Corrosion Behavior of Acetylene Black under Phosphoric Acid
Fuel Cell Conditions at Elevated Pressure

Jingyo Shin and S. R. Yoon
Dep’t of Materials Eng. , College of Eng. , Hanyang University

Corrosion behavior of acetylene black binded with polytetrafluoroethylene at a weight ratio of 4
to 1 has been studied under phosphoric acid fuel cell conditions in a Teflon lined autoclave at
elevated pressure using electrochemical polarization techniques. Corrosion currents were mainly
measured potentiostatically at given potentials as a function of time. Experimental results showed
that corrosion currents decreased as the pressure increased and at a given potential they increased
with increasing temperature. Arrhenius plots of the corrosion currents measured at 0.9V vs.
SCE displayed that the activation energy was 46.0 kJ/mole at H3PQq4 concentrations of 100%
and above whereas 36.4 kJ/mole at acid concentrations of 93% and below, indicating corrosion
mechanism is changed with acid concentration. Corrosion current was also found to depend on
water vapor pressure: it showed zero-order dependence above 97% H3POg4, then approximately
first-order below 93%.

anodic processes occurred in the corrosion of acetylene black.

There were also some experimental evidences on the existence of two
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Fig. 1. Experimental set-up for electrochemical
measurements at high pressure.
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Fig. 2. Effect of pressure on the corrosion
currents of acetylene black at conditions given
in the figure.
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Fig. 3. Effect of gas atmosphere on the petentio-
dynamic polarization behavior of acetylene black
in 200°C, 100% HiPO. under 8 kg/cm? pressure.
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Fig. 4. Current vs. time plot observed during
potentiostatic polarization of acetylene black
under given experimental conditions.

Table 1. Constant values in equation, i=at™
at each experimental condition observed for
“E electrode” under 8kg/cm® N, atmosphere
and at set - potential 0.9V.

Conc of | Temp. Constants
H3PO. is (amp)
(%) o a n
150 2.00 x 107 0.62(1.25 x 10°*
85 120 1.39 x 107 0.68 |5.30 x 10°°
100 8.39 x 107? 0.68 |3.41 x 107°
80 5.70 x 10~ 0.72 [1.58 x 10°F
180 3.63 x 107 0.66 {1.63 x 10~
93 150 1.79 x 107? 0.70 |5.80 x 107°
120 1.09 x 107 0.72 |3.01 x 107
100 5.86 x 107° 0.71 11.76 x 10°°
200 3.78 x 1077 0.64 12.00 x 10*
100 180 3.75 x 107 0.68 |1.43 x 107*
150 1.93 x 107? 0.74 |4.50 x 107®
120 6.36 x 10°? 0.71 {1.90 x 10°°
200 313 x 1077 0.63 [1.80 x 10°*
104 180 1.98 x 1077 0.64 (1.05 x 107*
150 1.45 x 1072 0.72 {4.00 x 10°°
120 1.88 x 107? 0.69 [6.61 x 10°°
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Fig. 5. Arrhenius plots of the anodic currents of
acetylene black electrode at the given potentio-

static conditions.
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