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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-vinylpyridine), sodium dodecyl sulfate, 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).

Z2|H, A28¥ A2F, 2004



Polymer (Korea), Vol. 28, No. 2, 2004

=N
A7 Re7F oF 83 nmE SA =YL oq7)A SH

Abkedge] A|7)olA Sl Eo] Alhge] A
AAT =gk SA0ke| o3t Algbge] A|7)Ql [,
2 7] 8]l wlAle] Akekge] A)71Ql L,E Ue] &
° 2 Fakko 2 ZAx] Rzl
FY3A vk, Ryl EEE Figure 2004 R oF50]
Ry=20~30 nmol| A<= wll-¢- <kt =37} EAg=d] o
= U=k il 1Al AR 27|12 45Hd a8y A
A AR A7)S) o7 o|Ake BAbET) WS B, B
7] Ry~200 nmeol] 2 2o gl Hoz epylt] o]
27 wl$- Z Ry 32 ANAE Paverl oAkl A 2
o] uEAL AER EA5R Ae] oy AdlEk $H
AL FAsl= Aoz AL U £ ggink o] A
ol &9 Ry/RG ¥ Fol HiZF 2405 izl AL gut
Al IEA AREoME EA3] doA ¢ gl v
et &, =& 29 (good solvent) 7o H+= Ry/Rs~
0.65, Flory © 47l 27| A= Ry /R;=0.78~0.81, 53]
U 8w (bad solvent)®] =3hgte T YA RuRg
el 12912 2 A Qek” $= SA ko] o|€ A A
o5t RyRs ¥ e M = e TR SAA uiR
A7} R o ujs)] vl 2 A Lo 7}
ook WA o] SAAE eIl #dst 2eg T
3 Qlar} ozl AR pavprF gl AbellA g3
FHA, 2] SAEA ] o3 Adg A4 25 F
A3l Qs o R AzhE|oflc). niekel] o] A} A}

o
S

60

Relative Intensity

In((G®-Base Line)/Base Line)
|
w

-7 | 1 1
0.000 0.005 0.010 0.015 0.020

t (sec)

Figure 2. Plots of InG”(t) versus ¢” at scattering angle 6=40°
and the hydrodynamic size distribution of modified sample at C,
=2.00 X 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 pM, Ay =333 nm, /; =370
nm, and ;=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 7, 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 Ry of modified P4VP aggregate without
adding SDS. Here polymer concentration was kept constant as C,
=2.00 % 10" g/mL.

200

150

Ru (nm)

100

50 [ N N
-4 -3 -2 -1

log Wsps (mg)

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 (A) and 30 mM (H).
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