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Appendix 1 : Calculation of the wall density

The relative pressure corresponding to the starting point of the capillary condensation in the cylindrical mesopores is labelled P/Ps*. The volume adsorbed for P/Ps = P/Ps* , V* , is the sum of the volume of nitrogen filling the microporosity of the silica walls and of the volume of  nitrogen adsorbed at the surface of the cylindrical mesopores, Vt. 

The wall density w is given by the relation: 
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where s is the skeletal density of the amorphous silica (s = 2.20 g.cm-3)

Determination of  Vt : 
The thickness t of the adsorbed layer at  P/Ps = P/Ps* can be calculated from the formula of Cranston and Inkley1 :
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and
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where St is the specific surface area developed by the cylindrical pores.

Iterative calculation of w : 
The Luzzati's formula2 expresses the volume fraction of cylindrical mesopores, (p, as a function of the pore diameter, dc  and of the lattice parameter a = 2d100/(3 :
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A first value of (p can be calculated with dc = d BJH, diameter determined by the BJH method3 on the desorption isotherm curve.

Alternatively, the following relation can be written:
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where VP is the total pore volume determined from the adsorbed volume for P/Ps closed to 1. 

From (5), a first value of Vt can be calculated and, using (1), a first value of (w is obtained. 

The relation4 (6) is then applied to determine a first value of St :
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From this first value of St and the relation (3), a second value of Vt is obtained. From (1), (6) and (3), second values of w , St and Vt are successively calculated. 

 After ten iterative calculations, the final value of w is obtained. Using relations (5) and (4), the final values of (p and dc are then calculated.

Appendix 2 : Calculation of the surfactant volume fraction from the surfactant weight percentage

The volume fraction of silica  (Cn) in the material after the elimination of the solvents and by-products is given by the following relation :
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where,

wt %(alk) is the weight percentage of alkoxide in the starting sol,

wt % (Cn ) is the weight percentage of surfactant in the starting sol,

MSiO2  is the molar weight of  SiO2,

Malk is the molar weight of  silicon alkoxide,

(w is the density of the silica walls, 

(Cn is the density of the micellar cylinders (assumed equal to the density of the surfactant).
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