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To evaluate the micro- and mesopore volumes and surface areas of the different 20 μm silicalite-1 
beads (plain or hollow spheres), the nitrogen adsorption isotherms of the samples were analyzed by 
the t-plot method (Figure S1) following the recommendations of A. Galarneau [1,2]. 

For the transformation of p/p0 pressure into nitrogen layer thickness t, the following equations 
were used with t (Å): 

0.009 < p/p° < 0.12 (1) 

t1 = 1.62973 + 76.4748 (p/p°) − 2171.7914 (p/p°)2 + 41734.77357 (p/p°)3 − 
465290.41181 (p/p°)4 + 2.72432 106 (p/p°)5 − 6.43708 106 (p/p°)6 

(2) 

0.13 < p/p° < 0.60 (3) 

t2 = 3.07721 + 5.64019 (p/p°) (4) 

0.60 < p/p° < 0.75 (5) 

t3 = 4592.05803 − 38117.31548 (p/p°) + 131602.19741 (p/p°)2 − 241680.40239 (p/p°)3 + 
249079.8569 (p/p°)4 − 136632.44762 (p/p°)5 + 31182.4149 (p/p°)6 

(6) 

0.75 < p/p° < 0.90 (7) 

t4 = 2098.4 – 10711 (p/p°) + 18954 (p/p°)2 – 9197.5 (p/p°)3 – 10624 (p/p°)4 + 14046 
(p/p°)5 – 4553 (p/p°)6 (8) 

The corrections for the overestimation of the microporous volume [1] and the underestimation 
of the mesoporous + external surface areas [2] demonstrated for mechanical mixtures of zeolite (FAU-
Y) and mesoporous material (MCM-41) were applied for the family of hierarchical silicalite-1, with 
following the formula: 
(a) for micropore volume corrections: 

(Vmic/Vtot)tpt ˂  12% (9) 

Vmic-calc/Vmic-tpt = 1 (10) 

˂12%  (Vmic/Vtot)tpt ˂  46% (11) 

Vmic-calc/Vmic-tpt = 0.52947 (Vmic/Vtot)tpt0.25334 (12) 



(Vmic/Vtot)tpt ˃  46% (13) 

Vmic-calc/Vmic-tpt = 1.40 (14) 

(b) for mesopore + external surface areas corrections: 

(Vmic/Vtot)tpt < 30% (15) 

(Smes + ext)calc/(Smes + ext)tpt = 1 (16) 

30 < (Vmic/Vtot)tpt < 55% (17) 

(Smes + ext)calc/(Smes + ext)tpt = 1.6 - 0.02138 (Vmic/Vtot)tpt (18) 

(Vmic/Vtot)tpt > 55% (19) 

(Smes+ext)calc/(Smes+ext)tpt = 0.38 (20) 

with (Vmic/Vtot)tpt determined by t-plot analysis expressed in %. 
Vmic was taken as the intercept with the y-axis of the low pressure fit of the t-plot and Vtot was 

taken as micropore + mesopore volume (Vmic+mes-tpt) as presented in Figure S1. 

 

 



 

 
Figure S1. t-plot for N2 adsorbed at 77 K in B110-2, B110-3, B110-5, B130-2, B130-3, B150-1, B150-2, 
B150-3, B150-4 and B150-5. 
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