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Abstract—Electrodes were made with different preparative conditions (320-390C sintering temperature
and 25-65 wt% PTFE content) and the pore size distribution and electrolyte uptake for each electrode were
measured. From these data we calculated porosities, electrolyte and gas volume fractions of the electrocatalyst
layer and agglomerate regions. Percentage acid occupation decreased by the increase of PTFE content and
sintering temperature due to an increase of hydrophobicity. Porosities of electrocatalyst and agglomerate
remained constant regardless of preparative conditions. The electrolyte occupied part of micropore, preferen-
tially smaller radius of pore with increased hydrophobicity. Oxygen reduction reaction in 105% phosphoric
acid resulted in altransfer coefficient) =2/3 and a proportionality between Tafel slope and temperature in
the range of 150-190C and a=1/2 at 210C. The activation energy at equilibrium potential was calculated
as 68 KJ/mol in the temperature range of 150-190C.
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Table 1. Summary of preparative conditions and porosimetry and gravimetry results

HHF

AR

44 -

A% - 354

Electrode Teflon Sintering Total pore Macro pore Micro pore Absorbed PA
(wt%) temp.(C) vol(cm®/g) vol(cm®/g) vol(em®/g) vol(cm®/g)
1 25 350 1.3216 0.3030 1.0186 0.8810
2 35 350 1.1190 0.1580 0.9610 0.7270
3 45 350 0.9511 0.1745 0.7766 0.4850
4 45 350 0.8988 0.0980 0.8008 0.5309
5 55 350 0.7851 0.1247 0.6604 0.2840
6 65 350 0.6212 0.1108 0.5104 0.1650
7 45 320 0.9012 0.1260 0.7752 0.7887
8 45 390 0.9838 0.1994 0.7844 0.4227
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Fig. 1. Pore distribution of catalyst layer(electrode 3).
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Table 2. Kinetic data of oxygen reduction reaction in po-
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Fig. 14. Plot of E vs. log i i/i(i,—i) for 210°C reaction.
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L : exchange current density [mA/cm?]
i : limiting current density [mA/cm?]
PAO :100(¢/8.), percentage acid occupation
E., :theoretical open circuit potential [V]

a : transfer coefficient

6, : porosity of the electrocatalyst layer

0 : porosity of the agglomerate

§* :porosity of macropores in the electrocatalyst

3823 M33AH M3E 19954 63

10.

11.

12.

13.
14.

15.

layer
: volume fraction of phosphoric acid in the elect-
rocatalyst layer
: fraction of micropore volume that is occupied
by phosphoric acid
: gas filled porocity of the electrocatalyst layer
: volume fraction of PTFE in the electrocatalyst
layer
: volume fraction of carbon in the electrocatalyst
layer
: volume fraction of Pt in the electrocatalyst la-
yer
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