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ABSTRACT: The conformational change of two different polyelectrolytes, p: 'ystyrene sulfo-
nate (PSS) and polyallylamine (PAA), in H,O/NaCl was investigated as a function of the ionic
strength using viscometer, light scattering (LS), and scanning electron microscope (SEM).
The behavior of polyelectrolyte depended on the ionic strength of the solution, the contour
length of the polymer, and the type of polyion. The viscosity of the high ionic strength sam-
ple was lower at all polymer concentrations and increased by decreasing the salt concentra-
tion. When we increased the salt concentration from 0.0 M to 0.5 M, the hydrodynamic radius
decreased, and the correlation functions of the light scattering showed double exponential in
the low salt condition. To visualize the conformational change of the polyelectrolyte at differ-
ent salt conditions, SEM was used after freeze-drying the sample. In the salt free solution the
images of PSS and PAA showed a smooth surface. The polyelectrolyte, however, generate
many small aggregated grains by increasing the salt concentration. Based on these experi-
ments, we propose a model of conformational change due to the electrostatic interaction at
various ionic strengths.

Keywords: polyelectrolyte, polystyrene sulfonate, polyallylamine, salt effect, light scattering,
O-E transition.
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Figure 1. Viscosity of two different polyelectrolytes,
PSSs (Mw=>500 k and 70 k) and PAA (Mw=70k), as
a function of salt condition at 25 C.
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Figure 2. Autocorrelation functions of PSS (Mw=>500 k) at. salt free, 0.05 M, 0.1 M, and 0.2 M NaCl conditions mea-

sured at 632.8 nm wavelength, 60 degree angle, and 25 C.
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Figure 3. Autocorrelation functions of PSS (Mw =70 k) at salt free, 0.05 M, 0.1 M, 0.2 M NaCl conditions measured
at 632.8 nm wavelength, 45 degree angle, and 25 C.
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at 632.8 nm wavelength, 45 degree angle, and 25 C.
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Figure 5. Diffusion coefficients of (1) PSS (Mw=
500 k), (2) PSS (Mw=70k), and (3) PAA (Mw=70k)
at various salt conditions.
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Figure 6. Electron microscope images of PSS (Mw =500k, Mw=70k) and PAA (Mw=70k) with low magnifica-
tion. (a) Images of PSS (Mw =500 k) prepared from salt free, 0.01 M, and 1 M NaCl solutions. (b) Images of PSS (Mw
=70 k) prepared from salt free, 0.01 M, and 0.1 M NaCl solutions. (c) Images of PAA (Mw=70 k) prepared from salt
free, 0.01 M, and 0.1 M NaCl solutions.
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Figure 7. Electron microscope images of PSS (Mw=500 k, Mw=70k) and PAA (Mw=70 k) with high magnifica-
tion. (a), (b), (c) are images from PSS (Mw=500 k), PSS (Mw="70k) and PAA (Mw=70k), respectively. Each sam-
ple is prepared from salt free, 0.01 M, 0.1 M, and 1M NaCl solutions.
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