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Introduction

Proton exchange membrane fuel cells
(PEMFC) operating an pure hydrogen show
very good pdarization charaderistics over a
wide range of load and temperature condtions.
However, the use of reformate gas (a mixture of
nitrogen (40 -50%), hydrogen (35 — 45%), CO,
(10 -20%), CO, water vapor and traces of other
gases) causes a drop in Fuel Cell performance
due to CO paisoning.

Study of CO poisoning of platinum and
other aloy eledrodes are usualy caried ou in
agueous e€ledrolyte on a pre-adsorbed
mondayer of CO . The dfect of CO paisoning
on the performance of Fuel Cells have been
studies previously 2 However, bah these
techniques have their own limitations in
estimating the rates of CO adsorption,
desorption, and idation on composite
eledrodes. In this dudy, we condwt
experiments on a fully asembled fuel to
estimate the rates of CO adsorption, desorption
and idation under different temperature
conditions.

Experimental

Catalyzed membranes were prepared
using a procedure similar to the steps described
in petent # 5211984°% The adive area of the
eledrodes was 10 cm?, the anoce side had a
caalyst loading of 0.45 mg/cm? of 1:1 atomic
ratio Pt-Ru caalyst or 0.5 mg/cm? of Pt, while
the cahode was made of 0.5 mg/cm? of Pt. The
caayzed membranes were then bondd to
cabon cloth gas diffusion layers (GDL) at 140
°C under 500 psig preswure for 2 minutes to
form a membrane dedrode unit (MEU). The
MEU was assmbled into afuel cdl with single
channel serpentine flow field plates bought from
Fuel Cell Tedhndogies. The cdhocde side had
H, flowing a 0.05 standard liters per minute
(SLM). It was used as the murter and reference
eledrode (i.e., dynamic hydrogen eledrode
DHE) such that al the potentials reported here
are referred to the H, cathode. The anode side
had a flow of N, or CO/N; (496 ppn). All the
gases were obtained from Air Products and the
concentration certified by the manufadurer, all
the pure gases used were cetified dtra high
purity (UHP).

Model development
Eledro axidation d CO occurs through
the foll owing reactions (M refers to either Pt or
Ru metal caaysts stes)

CO+*Q§5» Co,, [1]
H,O+* Q@@ OH_ +H * + € [2]

CO,, +OH o I CO, +H* +& 42 [3]

The rate of CO adsorption and the rate of
change of the mncentration d CO in the gas
phase can be given by

a)(CO a)(CO Kl K—l eCO
=—u LY (1-6)-—L 72 4

06, K c
TCO:_T_leco"'Kl Xco(l_eco); [5]

Figure 1 shows the data from the first
cycle of CV’s obtained from this experiment for
different duration d CO bleal. The aea under
the CO pe&k is used to cdculate the surface
coverage of CO, which in turn is, used to
estimate the alsorption and cesorption rate
constants used in equations 4 and 5.
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Figure 1. Cyclic voltammetry on a Pt
compaosite dedrode & room temperature under
atmospheric N, flow after various exposure
times to CO. The total flow rate was 0.1 SLM.
The symbas correspond to time duration
indicated by the legend.



