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Polyelectrolytes are polymers whose re-
peating units bear electrolyte groups. In
aqueous solutions, these electrolyte groups
dissociate and make the polyelectrolyte
charged. Because of the charged groups,
the polyelectrolytes are sensitive to salt
(size, valence, and concentration), pH, tem-
perature, and electric field. These unique
features attract many applications such
as superabsorbent material, micro-sensors,
and drug-delivery system. Experimental
and theoretical studies have been done to
investigate the structure of polyelectrolytes
in aqueous solutions, using a wide range
of techniques including various scatter-
ing technics (light, neutron and X-ray) as
well as viscoelastic measurement. Through
small angle neutron scattering (SANS) and
small angel X-ray scattering (SAXS) mea-
surement, a broad peak was observed in
the scattering intensity curves of polyelec-
trolytes solutions when the polymer con-
centration c was higher than the overlap-
ping concentration c*. The broad peak indi-
cates the existence of microstructure, which
does not exist in neutral polymer solutions.
Strong correlation may exist between the
microstructure and macroscopic properties
of polyelectrolytes solutions.[1][2]
The broad peak in the scattering inten-
sity curve of polyelectrolyte solutions is
known to change its shape with salt con-
centration and pH. Recently, we surpris-
ingly found that the peak was also strongly
influenced by the applied electric field dur-
ing a SAXS experiment when the polyelec-
trolyte is confined in a matrix (polymer
gel). The peak top shifted towards high q
region when a weak direct-current electric
field was applied (0.3 V/cm) (Figure 1).
Since the steady movement of polyelec-
trolyte along the electric field can be ig-
nored in the static scattering measurement,
the peak shift in Figure 1 clearly indicates

the change in the microstructure of poly-
electrolytes. This phenomenon has never
been reported. In this study, we planned to
systematically study the influence of elec-
tric field on the microstructure of polyelec-
trolyte.
To investigate the influence of electric field
on polyelectrolytes, we planned to per-
formed a series of SANS experiment for
a model polyelectrolyte, polystyrene sul-
fonate sodium (PSS, Mw = 3,000-100,000),
in D2O buffer and in a fixed matrix (poly-
acrylamide gels) with different polymer
concentration (1-6 wt%) under different
electric field strength (0-10 V/cm) at r.t. All
samples were prepared in a custom-made
SANS cell. The electric field was applied
via a high voltage DC supply system (EF-
1: Electric Field, 10 kV) in Quokka.
Unfortunately, most of the experimental
time allocated to this study was used to
setup the DC power supply system, the
special instrument alignment and the sam-
ple holder. We successfully applied elec-
tric field to one sample and tried to ob-
tain the scattering profile. However, the
neutral polymer gel, which was used as
the matrix to confine polyelectrolyte poly-
mers, was detached from the quarz glass
plates shortly after we started the SANS
experiment. The detachment of the poly-
mer gel resulted from the repeatedly use
of the same quarz glass plates; the surface
of glass plates were chemically modified by
the gelation reaction.
Thanks to the efferts by Dr. Elliot, Dr.
Norman and many other staff in ANSTO
to construct the special setup for elec-
trophoresis SANS during this experiment,
we established an excellent electrophoresis
system in Quokka. We plan to use this sys-
tem again to retry this study in the future.
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