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Abstract: The method of synchrotron radiation small-angle X-ray scattering (SR-SAXS) has been 
used to obtain structural information on the system of bis (2-ethylhexyl) sulfosuccinate (AOT)/ 
H2O/isooctane.  By using the Guinier plot (Ln I (q) versus q2) on the data sets in a defined small q 
range (0.03-0.06Å -1), the gyration radius at different water/surfactant molar ratio, W0, was obtained.  
With the increase of W0, the gyration radius (Rg) increased at the range of 23.2~52.7 Å.  
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The structure of micelles has attracted renewed attention during the past decade years 
due to the widespread use of microemulsions in technology1 and life science1,2.  To 
obtain information of the micellar structure, using X-ray scattering (SAXS) whose 
wavelength is close to the size of the micellar aggregates is one of the most direct 
method3-5 and SAXS has been proved to be very sensitive for the change of micellar 
composition6,7.  SAXS experiments have been carried out to compare the structural 
feature of AOT-reversed micelles with a variety of W0. 
 
Experimental  
 
Sodium bis (2-ethylhexyl)sulfosuccinate (AOT) was supplied by Sigma Company.  Isooctane 
(AR.grade) was purchased from Beijing Chemical Reagent Company.  The water used in 
the experiments was double distilled water and the molar ratios of water-surfactant, W0,  
were 5, 15, 20, 25, 35 and 40 respectively.  The concentration of AOT was 0.1 mol/L. 

Small-angle X-ray scattering (SAXS) experiments were carried out by using a 
SAXS spectrometer installed at the synchrotron radiation source in High Energy Physical 
Institute, Beijing, China.  The sample solution was placed in a self-made cell with a 
Kapton membrane, which does not absorb X-rays with wavelength of 1.54 Å.  The 
distance from sample to imaging board was 1.52 m and the exposure time was 300 s for 
each sample. 
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The following standard analysis was carried out.  By using the Guinier plot (LnI (q) 
versus q2) on the data sets in a defined small q region (0.03-0.06Å-1), the values of both 
zero-angle scattering intensities I(0) and gyration radius Rg were calculated by using the 
following equation: 
 

I(q) = I(θ) exp (-q2 Rg
2 / 3)                                     (1) 

 
LnI(q) = Ln I(θ) - q2 Rg

2 / 3                                     (2) 
 
Where q = 4πn /λ is the scattering wave vector n = sin (θ / 2 ) is the refractive index of 
the micellar solution, θ is scattering angle and is the X-ray wavelength.  
 
Results and discussion 
 
Figure 1 shows the effects of W0 on the X-ray scattering intensities (I (q)) of the 
water/AOT/isooctane system with AOT concentration of 0.1 mol/L.  As shown in Figure 
1, in the small q region, the X-ray scatter intensities increased with the increase of W0 
value.  These changes of the scattering curves well reflect an enhancement of the 
micellar dimension with the increase of W0. 
 

Figure 1  Scattering functions of 0.1 mol/L AOT-reversed micellar solutions  
depending on q with a variety of W0 
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Figure 2 illustrates the dependence of In (q) on q2 in the small angle region.  The 
curves conformed with Guinier approximation at small angle region of 0.03-0.06Å-1: the 
straight relation of LnI(q) to q2 under the different W0 was shown in Figure 2.  So based 
on the slope of the curves at small angle region, the gyration radii were easily calculated 
according to the equation 2.  On the other hand, the good straight relation at relatively 
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wider small angle region proved that the shapes of the reversed micelles aggregates are 
spherical and have good uniformity of dispersion.  The results of gyration radius, which 
calculated according to slope of Figure 2 trailing different W0 at the range of small angle 
region (0.03-0.06Å-1) were shown in Table 1.  As shown in Table 1 the gyration radius 
of the reversed micelles increased at the range of 23.2~52.7 Å with the increase of W0. 

 
Figure 2  Scattering functions of 0.1 mol/L AOT-reversed micellar solutions  

depending on q2 with the variety of W0 
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Table 1  Effect of W0 on the gyration radius (Rg) at small angle region (0.03~0.06Å -1) 

 

W0 Rg (Å) 
5 23.2 
15 28.8 

20 34.1 
25 35.7 
35 49.2 

40 52.7 

 
 
Acknowledgment 
 
The authors are grateful to the National Natural Science Foundation of China for the financial 
support( 29725308 ). 
 
 
References 
 
1. a) K. L. Mittal, Micellization and Microemulsions,  Plenum Press, New York, 1976, P. 273.  b) 

K. L. Mittal, Solution Chemistry of Surfactant,  Plenum Press, New York, 1979, P. 365. 
2. J. H. Fendler, Catalysis in Micellar and Macromolecular Systems, Academic Press, New 

York, 1975, p. 198. 



Jun Cheng LIU et al. 1026

3. R. Firman, J. B. Rosenholm, Colloid & Polymer Sci, 1982, 260, 545.  
4. S. Bengt, R. Bjorn, Jourmal of Colloid and Interface Science, 1973, 44 (3), 495. 
5. J. L. Fulton, M. P. David. Langmuir, 1995, 11, 4241. 
6. F. Reiss-husson, F. V. Luzzati, Journal of Physical Chemistry, 1964, 68, 3504. 
7. B. Svens, M. Turpeinen, Progress of Colloid &Polymer Science, 1975, 56, 30.  
 
Received 2 April, 2001 


