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We study the mixture of polyethylene glycol (PEG) and water droplets at the reverse sodium bis-(2-

ethylhexyl) sulfosuccinate (AOT) microemulsion by SAXS experiment. The size, polydispersity 

and the structure of nano-droplets of AOT/H2O/n-decane microemulsion mixed with different 

concentration and molecular weight of PEG was investigated with SAXS experiment at 20°C. 

Microemulsions were prepared by mixing AOT with n-decane and water at the constant water to 

AOT molar ratio (X = 40) and constant droplet mass fraction (mf = 0.1). The scattered intensity as a 

function of q for AOT/H2O/n-decane microemulsions mixed with PEG is presented in the Figure 1. 

Our results shows that the size of droplets is constant at RSAXS = 7.3 nm, with the increase in PEG 

concentration and changing the length scale of PEG. In addition, We found that with an increase of 

PEG concentration in microemulsion, the polydispersity increases . The rate of increase increases 

with the length scale of PEG (Figure 2). Several studies indicate that the solubilisation of an 

adsorbing water-soluble polymer in the water core of an inverse microemulsion changes the 

flexibility of the interface [1–5], the size of the droplets [4,5] and also the mutual interactions 

between the droplets [1–5]. Nevertheless, here the only apparent change is increasing the 

polydispersity of microemulsion droplet. The structure factor from the SAXS experiment was 

calculated by GIFT software [6]. The structure factor shows a peak at q = 0.045 Å; the position of 

peak is constant with an increase in the concentration and length scale of PEG. The full-width 

maximum remains unchanged with increasing PEG and length scale of PEG, which indicates a 

constant order in the system. 

Figure 1. SAXS intensity I(q) of AOT/H2O/n-decane microemulsion mixed at constant water to 

the surfactant molar ratio (X = 40) and droplet mass fraction (mf = 0.1) mixed with different 

concentrations and molecular number of PEG at temperature 20°C. The red lines are hard-sphere 

polydisperse model. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The size polydispersity at (q = 0) as a function of PEG/AOT molar ratio (Y) for AOT/ H2O/decane 

microemulsion at constant water to the surfactant molar ratio (X = 40) and droplet mass fraction (mf = 0.1) 

mixed with different molecular numbers (285, 2200, 6000) of PEG at temperature 20°C. 
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