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onstrate that under these conditions the highest monocell 
activity and stability was obtained with the electrodes having 
40 wt.% PTFE in the catalyst layer. The activity of the cell 
with electrodes having lower PTFE content decreased with 
time, while the activity of the cell with electrodes having 
higher PTFE contents increased with time, but did not reach 
the level of activity of the cell with electrodes having 40% 
PTFE in catalyst layer. 

The different activities and activity trends in the function- 
ing of the PTFE have been explained by the role played by 
pores in the catalyst layer during fuel cell operation. The pores 
have a double function, to supply the catalytic sites with the 
reagent gas and, to retain the electrolyte for the electrochem- 
ical reaction and ionic conduction. Varying the PTFE loading, 
the ratio of hydrophilic and hydrophobic pores and so the 
ratio of pores available for electrolyte and gas transport into 
the catalyst layer changes. The ratio of electrolyte- and gas- 
filled pores obtained with 40% of PTFE has shown a rela- 
tively large electrochemical active volume within the catalyst 
layer. 

This is the consequence of large inter-penetration and suf- 
ficient concentration of both liquid electrolyte and reacting 
gas. When the volume of one of these two phases in the 
catalyst layer prevails over the other due to different PTFE 
loadmg or to the modification of hydrophobic-hydrophilic 
character of the pores during cell operation, the electrochem- 
ical active volume decreases and so does the cell activity. 
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In recent years, research into fuel cells has been given 
consrderable attention because of their attractive features like 
high conversion efficiency, medium temperature of operation 
and above all no adverse effect on the environment. 

A major area of fuel cell research is on electrode fabrication 
with inexpensive materials that are light in weight and flexible 
in nature, fulfilling the requirement of fuel cells for space 
programmes. 

This poster reports the fabrication of polymer based flexi- 
ble cathodes and their application to the oxygen reduction 
reaction (ORR) in alkaline medium. 

The electrodes were prepared using the polyvinyl chloride 
(PVC) sheet used as lead-acid battery separators fromExide. 
These have a thickness of 0 5 mm. A one sq. cm sheet with 
a connector strip was cleaned with distilled water. For elec- 
troless deposition of silver film on the polymer sheet, a solu- 
tion of ammoniacal AgNO,, containing a suitable reducing 
agent of appropriate concentration, was placed over the sheet 

which was bounded with Araldite. The sheet containing the 
solution was placed over a watch glass and heated to 35”- 
40°C on a water bath for 10 minutes. An uniform thin film of 
blackish silver was deposited over the polymer sheet. The 
electrode so formed was washed thoroughly with distilled 
water repeatedly and kept in vacuum for drying for 48 hours. 

The surface of the electrode was examined under SEM. 
The electrode was further modified by coating with a very 
thin film of conducting (poly)phenylene oxide The con- 
ducting polymer coating was made by electro-polymerisation 
using 50 mM phenol in 3M KOH containing O.lM potassium 
ferricyanide. The electro-polymerisation was carried out 
potentiostatically at 1.6 V versus SCE using a computerised 
potentiostat/galvanostat (Vibrant model VSMCS 3, Lab., 
India). The film thickness was controlled by regulating the 
polymerisation time. 

Different electrode-kinetic parameters like apparent 
exchange current, apparent rate constant and oxygen reduc- 
tion current at a specific potential for ORR in alkalinemedium 
have been determined from CV studies of these systems at 
different scan rates. 

The results indicate improved electro-catalytic behaviour 
of modified silver electrodes compared to bare electrodes. 
Because of extremely lightness of the electrode, effective 
utilisation of catalytic materials has been found. It seems that 
increased roughness factor of the electrode arising out of the 
microporous structure of the polmer net over a spongy silver 
matrix is probably the reason for enhanced catalytic activity 
of the electrode. 

Possible applications of these electrodes to fuel cells for 
space programmes are likely. 

P20 

Continuous production of gas diffusion 
electrodes for fuel cells by a filtration method 

Sleem-ur-Rahman *, M.A. Al-Saleh and A.S. Al-Zakri 

Department of Chemical Engineering, King Fahd University of Petroleum 
and Minerals, Dahran-31261, Kingdom of Saudi Arabia 

A novel filtration method for preparing PTFE bonded gas- 
diffusion electrodes for fuel cells was recently proposed by 
the authors, The method was to make PTFE bonded Raney- 
Ni anodes for alkaline fuel cells. The method eliminates the 
problem of structure to a certain extent and has the merits of 
conventional wet and dry methods. The gas diffusion elec- 
trodes can be prepared continuously using this method. A 
slurry of milled PTFE-metal catalyst is made, The slurry is 
poured onto an endless moving belt of synthetic felt, contin- 
uously fed at a constant and controlled volumetric flow rate 
through a weir. A vacuum system underneath the felt is used 
to remove water and thus form a uniform web of PTFE-metal 
catalyst agglomerates, The web is further dried as it moves. 


