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ABSTRACT : Modified poly(4-vinylpyridine) was obtained by partial quarternization of nitrogen atoms in
pyridine rings of poly(4-vinylpyridine) with methyl group. By means of laser light scattering and fluorescence, it
was found that this modified polymer chains were aggregated in the aqueous solution and its structure was core-
shell type. The hydrophobic parts of the chains were densely condensed in core part and the hydrophilic part of
quarternized amine with positive charge formed the shell part. In the mixed system of modified poly(4-
vinylpyridine) and anionic surfactant, sodium dodecyl sulfate, it was observed that a critical aggregation
concentration existed and that this critical concentration was suddenly decreased above 0.1 M NaCl. The size
change of aggregates was also investigated by dynamic light scattering while sodium dodecyl sulfate was added
into polymer solution upto the critical aggregation concentration.

Keywords : quarternized poly(4-vinvipyridine), sodium dodecyl suifate, critical aggregation concentration,
hydrophobic interaction, dynamic light scattering.
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Figure 1. Plot of Iy,/I., versus q2 at the concentration C, =2.00 X
10™ g/mL of partially quarternized poly (4-vinylpyridine).
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Figure 2. Plots of InG®(1) versus ¢ at scattering angle #=40°
and the hydrodynamic size distribution of modified sample at C;
=2.00% 10” g/mL. Good linearity of InG”(t) means narrow size
distribution which can be clearly shown at the inserted graph.
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Figure 3. Fluorescence spectra of pyrene in aqueous solution
without modified P4VP (-) and with modified PAVP (—).
Experiment conditions; [pyrene] =0.7 uM, A, =333 nm, 7, =370
nm, and /5=381 nm. /; and /; are the first and the third vibronic
peaks in the emission spectra of pyrene, respectively and two
spectra have been normalized with ; peak intensity.
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Figure 4. Plots of turbidity of solution versus [SDS] (M) at the
various NaCl concentration from 0 to 0.5 M. For comparison,
each plot was shifted by certain amount of turbidity. Critical
aggregation concentration (CAC) was defined as a turning point
where turbidity started to increase suddenly.
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Figure 5. Log plots of CAC versus NaCl concentration. In
general, the presence of modified P4VP decreased CAC at all
range of NaCl concentration.
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Figure 6. NaCl effect on Ryof modified PAVP aggregate without
adding SDS. Here polymer concentration was kept constant as C,
=2.00%10*g/mL.
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Figure 7. SDS effect on Ry of modified PAVP aggregate without
adding NaCl. After adding of 0.1 mg SDS to 5 mL polymer
solution, [SDS] eventually became 6.15 X 10° M.
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Figure 8. The change of Ry of modified P4VP aggregate by
adding SDS under the various concentration of NaCl. The turning
point from region II to region III can be defined as CAC
determined by light scattering. NaCl concentration: 0 M (@), 0.3
mM (O), 1.0 mM (A), 3.0 mM (£ ) and 30 mM (H).
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