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Polymer eledrolyte membrane represents up to now
one of the weak points of the PEMFC. Several ways have
been tested to solve this problem. One of them is
synthesis of new, dternative membranes pasing
comparable, or even better properties at the conditions of
the PEMFC at lower production costs (1).

In this work, new types of the homogeneous
ion-exchange membranes based on the sulphonated
paly(2,6-dimethyl-1,4-phenylenoxide) (SPPO) and SPRO
intermolecularly complexed with poly(2-butylaniline)
(PBA) or poly[2,2’-(m-phenylene)-5,5' -bibenzimidazol €]
(PBIl) were synthesised. Intermoleaular complexation
enhances membrane mechanicd properties, temperature
and chemicd stability. Acocording to thermogravimetric
analysis (TGA), these membranes exhibit good thermal
stabili ty at the temperatures up to 200°C. The am of this
work was to examine transport properties of the new
membranes as a function of theirs composition and
thickness at the temperature between 20 and 60°C.
Eledrochemicd impedance Spedroscopy in
four-eledrode arangement was used to fulfil this task.

As expeded, conductivity of the membrane is
negatively influenced by the increasing concentration o
the complexing agent. This is because of occupation of
the sulfogroup of SPRO by the quaternary nitrogen groups
of the complexing agent responsible for the polymer
crosslinking. This effed was more gparent for PBI than
for PBA. This is becaise PBI poses two quaternary
nitrogen goups compared to one group of PBA.
Moleallar weight of both materials is smilar. These
results point to the necessty of the caeful optimisation o
the membrane mpaosition that would asare the
sufficient membrane stability and the fast proton
transport.

The results obtained were compared with those
reported for the Nafion 117 membrane by Simonsson et
al (2). At 100% relative humidity (RH) and temperature
of 20°C, the mnductivities of the studied membranes and
of Nafion 117 in proton cycle ae mmparable. Thus, a
value of 8.52Sm™ for Nafion 117 (2) is comparable with
the values of 6.78 a 9.69 Sm* that we measured for the
SPRO membranes at the degree of sulfonation 254 o
424 %, respedively. It is to be noted, that the
conductivity of the membrane complexed with PBI in not
influenced by the aldition of the first 10 % of complexing
component.

On the other hand, when temperature is increased
from 20 to 45°C, the onductivity of Nafion 117
deaeases from 852 to 317Sm™ (2), while the
conductivity of the studied membranes exhibit the
oppasite behavior. This difference may stem from the
different experimental arrangement. The conductivity of
the Nafion membrane was measured in the longitudinal

diredion, which in the case of Nafion may leal to the
results different from those for the transversal diredion.
To avoid any doubts, the cnductivity of the SPRO
membranes was determined also in the transversal
diredion wsing the two-electrode arangement and the
mercury contact to the membrane. Very good agreement
between results in both arrangements was reached
indicaing that the present arrangement does not introduce
any uncertainty.

Dependence of the membrane nductivity on the
degree of the membrane swelling shows the
charaderistics that are dightly worse than for Nafion 117.
On lowering RH from 100 to 50 %, the conductivity of
the studied membranes deaeases by approximately oneto
two orders of magnitude, whereas the Nafion conductivity
exhibits a deaease less than one order of magnitude, i.e.
from8.52t0 1.25Sm™ (2).

We onclude that the membranes based on the
sulfonated pdyphenylenoxide show promising properties
for the future gplicaion in PEMFC. However, their
further study is needed in order to ogtimize the membrane
compaosition.
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Figure: Dependence of the membrane cnductivity on the

content of the mplexing compound, temperature:

0-20°C,0-40°C and o-60°C, open

symbols - membrane  @omplexed with PBA, full

symbadls - membrane complexed with PBI.



