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ABSTRACT : The interaction between poly(diallyldimethylammonium chloride) (PDADMAC) of positive
charge per repeating unit and anionic surfactant, sodium dodecyl sulfate (SDS) has been investigated by light
scattering, turbidimetry and fluorescence. Chain behavior of PDADMAC in 0.3 M NaCl aqueous solution seems
like neutral polymer chain in good solvent. By adding SDS into PDADMAC solution, strong attractive
interaction develops between them, and can be described with two kinds of critical aggregation concentration
(CAC). First, at [SDS]/[DADMAC]=0.06, intramolecular critical micellization of SDS occurs inside a single
polymer chain. The maximum size of SDS-polymer complex is observed just before intramolecular CAC. Above
intramolecular CAC, the size of this complex starts to shrink slowly due to involvement of polymer subchain in
micelle. Second, intermolecular CAC is also observed at [SDS]/[DADMAC]=0.5 by means of turbidimetry.
Strong aggregation of polymer chains decorated with many micelles occurs after the second CAC, and huge

aggregates have formed.

Keywords : poly(diallyldimethylammonium chloride), sodium dodecyl sulfate, critical aggregation concen-

tration, light scattering, fluorescence.
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Figure 1. Plots of apparent R (a) as a function of PDADMAC
concentration at a fixed [NaCl]=0.5 M and (b) as a function of

NaCl concentration at a fixed PDADMAC concentration of C,=
0.270 g/L.
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Figure 2. Plots of (KC/Rw)’ vs ¢° at various PDADMAC
concentrations. As mentioned in the text, very good linear rela-
tions were obtained in this square plot. From the inserted graph of
KC/Ryy vs PDADMAC concentration, the weight-average mole-
cular weight was estimated as M., = 820000 g/mol.
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Figure 3. Turbidity curve as a function of [SDS]/[DADMAC].
Actually SDS solution of 1.50 X 10 g/mL was very slowly added
into 15 mL of PDADMAC solution of C,=2.0 X 10™ g/mL under
the condition of 0.3 M NaCl. Critical aggregation concentration
(CACQ) as a turning point of turbidity was determined at [SDS}/
[DADMAC]=0.5.
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Figure 4. Plots of (IBZ/ICX)2 Versus q2 at the various conditions of
[SDS)/[DADMAC]. (a) in the first run (symbols; @ : 0.0000,
(O 100173, W :0.0352. [J]:0.0541, A :0.1038, A :0.144,
¥ :0.192) and (b) in the second run(symbols; @ : 0.0000, O :
0.0305, M : 0.0467. []:0.0576, A :0.0706, A :0.107, ¥ :
0231, V : 0.276).
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Figure 5. Plots of In/,(¢=0) versus [SDS]/[DADMAC] at two
different experimental conditions. The scattered intensity at ¢ =0
didn't show any abrupt change during the addition of SDS solution
into PDADMAC solution. O : the first run, @ : the second run.
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Figure 6. Plots of In(slope) versus [SDS]/[DADMAC] at two
different experimental conditions. The slope started to decrease at
[SDSJ/[DADMAC] = 0.06. O : the first run, @ : the second
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Figure 7. Variation of Rg of SDS-PDADMAC complex against
[SDS]/[DADMAC] at the condition of [NaCl]=0.3 M. At the
range of [SDS]/[DADMACI<0.2, the maximun Rg value was
obtained around [SDS]/[DADMAC]=0.05~0.06. O : the first

run, @ : the second run.
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Figure 8. Variation of Ry of SDS-PDADMAC complex against
[SDS)/[DADMAC] at the condition of [NaCl]=0.3 M. The
maximum Ry value was obtained around [SDS]/[DADMAC] = 0.06.
O : the first run, @ : the second run.
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Figure 9. Variation of Rg/Ry of SDS-PDADMAC complex
against [SDS]/[DADMAC] at the condition of [NaCl]=0.3 M.
(O : the first run, @ : the second run.
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Figure 10. Variation of polydispersity parameter S of SDS-
PDADMAC complex against [SDS]/[DADMACT] at the condi-
tion of [NaCl]=0.3 M. The g values kept almost constant at
the range of [SDS]/[DADMACI]<0.06 but started to increase
with more addition of SDS. O : the first run, @ : the second run.
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Figure 11. (a) Fluorescence emission spectra of pyrene probe
at various conditions of [SDS]/[DADMAC] in the system of
PDADMAC/0.3 M NaCl solution. The weak spectra of #4 and #5
were scaled up in the insert in order to show their details. (b) Plots of
the intensity ratio, /;/; at various conditions of [SDS]/[DADMAC].
Here the number means the condition of [SDS]/[DADMAC]
where fluorescence experiment was carried out.
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Figure 12. Schematic diagram of SDS-PDADMAC complex
structure (a) at [SDS]=0, (b) at [SDS]/[DADMAC]=0.06 and (c)
at 0.06<[SDS]/[DADMACI<0.2 (Inserted square : a typical SDS
micelle inside a polymer chain). Intermolecular CAC occurs at
[SDS]/[DADMACI]=0.2.
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