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Analysis of SANS data:

The differential scattering cross-section per unit volume (dX/d(2) as measured for a system of
monodisperse particles in a medium can be expressed as [1-3]

[%j@) =V (p,=p,) PQ)S(Q)+B M

where 1 denotes the number density of particles, py and ps are, respectively, the scattering length
densities of particle and solvent and V'is the volume of the particle. P(Q) is the intraparticle structure
factor and S(Q) is the interparticle structure factor. B is a constant term representing incoherent
background, which is mainly due to the hydrogen present in the sample.

Intraparticle structure factor P(Q) is decided by the shape and size of the particle and is the
square of single-particle form factor F(Q) as determined by

P(Q) = (IF(Q)F) @)

For a spherical particle of radius R, F(Q) is given by

®)

F(0) = {sin(QR) —OR cos(QR)}

(OR)’

5(Q) describes the interaction between the particles present in the system and it is the Fourier
transform of the radial distribution function g(r). g(r) gives the probability of finding the center of
another particle at a distance » from the center of a reference particle. S(Q) has been calculated using
the mean spherical approximation developed by Hayter and Penfold [4]. In this approximation, the
particle (in this case, micelle) is treated as a rigid equivalent sphere of diameter d interacting with
another micelle through a screened coulomb potential u(r) given by the relation
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u(r)y=u,dexp[-x(r—d)|/r, r>d (4)

Where uo is the potential at r = 4 and the Debye-Huckel inverse screening length « is evaluated
by using the expression
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Where Ny, ¢, I, ¢, ks and T denote Avogadro number, electronic charge, ionic strength of the
micellar solution, dielectric constant of the solvent, Boltzmann constant and absolute temperature,
respectively.

The polydispersity in size distribution of particle is incorporated using the following integration

(5]
dX dX
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where f(R) is the size distribution of the vesicles and usually accounted by a log-normal
distribution as given by
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where Rue is the median value and o is the standard deviation (polydispersity) of the
distribution. The mean radius (Rw) is given by

R = Rined exp(GZ/Z). (8)

The data have been analyzed by comparing the scattering from different models to the
experimental data. Throughout the data analysis, corrections were made for instrumental smearing,
where the calculated scattering profiles smeared by the appropriate resolution function to compare
with the measured data [6]. The fitted parameters in the analysis were optimized using nonlinear
least-square fitting program to the model scattering [7].

Calculation of aggregation number and number density of micelles:

The aggregation number (Nagg) of micelles defines the total number of surfactant molecules
forming pure or mixed micelles. Nagg from SANS measurements has been calculated by using the
following relationship:

Nagg =Vun/Vi (9)
where Vmis the micellar volume and is given by
Vm= 47'(Rc3/3 (10)

Re is the core radius of micelles. Vn is the molecular volume of hydrophobic tail of the TPGS. In
case of mixed micelles, it represents the hydrophobic part of the mixture and is given by:

Vi = Vil + Co/C1 V2 (11)

where V! and V)2 are the molecular volumes of hydrophobic part of the TPGS and ILs component
respectively. C; and C, are the concentrations of TPGS and ILs component respectively.

Number density micelles calculation
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® =NV
(12)
® = Volume fraction of micelles (13)
V = micelle volume (47R*/3 ; R= micelle radius) (14)
- Mi ' (15)
N = Micelles number density
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