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Pore structures of hierarchical porous molecular sieves observed by Ar adsorption
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Abstract: Dual mesoporous, micro-mesoporous and mesoporous molecular sieves were prepared and their pore
structures were characterized by Ar adsorption and X-ray diffraction (XRD). The calculation methods of pore
size distribution for the hierarchical porous molecular sieves were studied, to reveal the relationships among the
adsorption-desorption isotherm, pore size distribution, pore shape and pore volume. The results showed that SF
and BJH methods are reliable for microporous and mesoporous pores of the hierarchical porous molecular sieves,
respectively, whereas NLDFT method is appropriate to calculate the full range pore size distribution. For the
synthesis of mesoporous TS-1 zeolite, TPAOH promotes not only the generation of mesopores, but also the

secondary crystallization.
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Figure 1 XRD pattern of the nano-Al-KIT-1 material
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Figure 2 Ar adsorption desorption isotherm and pore size distribution of nano-Al-KIT-1

(a): Ar adsorption desorption isotherm; (b): BJH pore size distribution
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Table 1 Textural properties of the hierarchical porous molecular sieves

BET surface area Micropore surface  External surface area Pore Micropore volume
Sample A/(m*-g™) area A/(m’-g™") A/(m*-g™) volume v/(mL-g™) v/(mL-g™")
Nano-Al-KIT-1 600 279 321 1.1 0.27
ZK-1 528 266 262 0.39 0.17
TS-1 400 345 54.7 0.22 0.13
TS-1(HT) 470 306 164 0.33 0.12
TS-1(AT) 418 380 37.8 0.25 0.15
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Figure 4  Ar sorption isotherms and pore size distribution of ZK-1
(a) : Ar adsorption desorption isotherm; (b): SF pore size distribution; (c): BJH pore size distribution
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Figure 5 Ar adsorption isotherm and pore size distribution of ZK-1 by NLDFT method

(a) : adsorption isotherm; (b) : pore size distribution
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Figure 6 XRD patterns of TS-1 before and after modification
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Figure 7 Ar sorption isotherms and pore size distribution of TS-1 zeolites before and after modification

(a) : Ar adsorption disorption isotherm; (b) : SF pore size distribution; (c): BJH pore size distribution
O: TS-1; @: TS-1(HT); a: TS-1(AT)
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