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Analysis of decay time distribution functions of polymer-free micelles of potassium oleate

and polymer-surfactant complexes with poly(4-vinylpiridine) in 67 mM KCI.

Field autocorrelation functions g™(q,t) and the decay time distribution functions A(t) of the
polymer-free micelles and polymer-surfactant complexes in the presence of 67 mM of potassium
chloride are presented in Figure S1. Both autocorrelation functions behave multiexponentially:
slow, medium and fast relaxation modes appear for polymer-free micelles and polymer-surfactant

complexes.
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Figure S1. Field autocorrelation function g®(q,t) (open symbols) and the decay time distribution
function A(t) (filled symbols) at scattering angle #=90<for the aqueous solutions of 94 mM



potassium oleate without polymer (a) and polymer-surfactant complexes, containing 0.14
monomol/L of P4VP (b) in 67 mM KCI.

Dependences of the relaxation rates 7" on the squared scattering vector g? determined from
the autocorrelation functions g¥(q,t) are demonstrated in Figures S2 and S3. Linear dependences
I'(g?) for fast and medium modes point out to the diffusion motion of the objects. Corresponding
diffusion coefficients D were estimated from the slopes of the dependences. Non-linear
dependences for slow relaxation modes /siow(g?) indicate that this is a non-diffusive decay. It could

be attributed to Coulomb interaction of the charged micelles [2].
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Figure S2. Dependences of the rates /" of the fast (a); medium (b) and slow (c) relaxation modes
on squared values of scattering vector g2 for aqueous solutions of polymer-free micelles in 94 mM
potassium oleate in the presence of 67 mM KCI. Solid lines demonstrate the approximation of the

dependences with the straight line.
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Figure S3. Dependences of the rates I” of the fast (a); medium (b) and slow (c) relaxation modes
on squared values of scattering vector g? of aqueous solutions of polymer-surfactant complexes in
94 mM potassium oleate in the presence of 67 mM KCI. Solid lines demonstrate the approximation
of the dependences with the straight line.

Using the Stock-Einstein relation, one can obtain the values of the hydrodynamic radii rn of
the effective spheres having the same diffusion coefficients as the scattering objects [1,3]:



K, T
I, = 6 , 1)
n,D

where ks is the Boltzman constant, 7o is the viscosity of the solvent, T is the absolute temperature.

The values of rn are summarized in Table S1.

Table S1. Hydrodynamic radii of the effective spheres rn, calculated from the corresponding

values of the diffusion coefficients D using the Stock-Einstein equation.

rh, NM

concentration fast mode medium mode

of KCI, mM solutions solutions solutions solutions
without polymer | with P4VP | without polymer | with P4VP
67 2.24).1 2.34).1 11.340.1 11.24.1

According to literature [1,3,4], in the solutions of surfactants a fast relaxation mode is due
to pure translational diffusion of spherical micelles. The positions of the peak for fast modes in the
systems containing P4VP-potassium oleate complexes perfectly coincide with the fast mode
observed for polymer-free micelles of potassium oleate (Figure S1). That evidences the similarity
of spherical micelles observed in the systems. The values of rn for spherical micelles in both
systems (Table S1) correlate with the length of hydrophobic tail of potassium oleate [5].

As to the medium mode, it is much more pronounced in polymer-containing system (Figure
S1). In the polymer-free solution, the possible origin of the medium mode is the translational
diffusion of the short rodlike micelles of potassium oleate, which are seen on the cryo-TEM picture
(Figure 1a). From their value of rn (Table 1), the length of micelles L could be evaluated from the

following relation for hydrodynamic radius of rodlike object:[3]

- L , (2)
In(L/d)* +0.62+1.13d/L

where d is the diameter of the micelles equal to 3.8 nm in the case of potassium oleate [5]. The
estimation from (2) gives the length of micelles equal to ca. 80 nm. It corresponds to the length of
rodlike micelles observed in cryo-TEM image (Figure 1a).

To shed light on the origin of the medium mode of polymer-surfactant complexes, one has
to evaluate the value of hydrodynamic radius of beads-on-string structure representing the
spherical micelles with rn=2.3 nm attached to P4VP chain. According to SANS, in 67 mM KCI



the polymer in the complexes is in the swollen coil conformation (Table 2). The following
expression should be used to obtain the rn of polymer [92]:

3 v 35
=\ 18 (2Leael,) 3)

where Lpave and Ip are the contour and the persistent lengths of P4VP equal to 183 and 0.8 nm [6],
respectively. From the expression (3) rn of P4VP can be estimated as 8.2 nm. Consequently, rn of
the necklace, containing spherical beads, equals to ca. 10.5 nm. This value is close to the value
determined by DLS (Table S1). Therefore, the medium relaxation mode in the solutions of beads-
on-string polymer-surfactant complexes is caused by their translational diffusion.

Thus, the DLS data coincide with cryo-TEM visualization results.
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