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Preparation of AIMSU-2 from Zeolite-like Nanoclusters: Comparison of Structural
Properties and Hydrothermal Stability with Products from Other Routes
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Abstract: Mesoporous alminum-containing MSU-2 with wormhole framework was facilely prepared from pre-
formed zeolite nanoclusters and compared with those products with similar structure synthesized by direct con-
densation and post-grafting methods, respectively. It is indicated that, on the basis of comprehensive characteriza-
tions, the substitution of nanosized zeolite seeds for common inorganic precursors can easily incorporate aluminum
hetero-atoms into the framework structure with the aid of neutral TX-100 template under extremely acidic condi-

tions. However, the AIMSU-2 obtained by the present route was not more hydrothermal stable than the counter-

part synthesized via post-synthetic grafting method.
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Table 1 Structural properties of AIMSU-2 from different pathways
Samples Si/Al gel Al content / wt% Pore size / nm Sper / (m*-g™) V, /! (em* g™
AIMSU-2-N 20 1.90 2.94 936 0.648
AIMSU-2-D 20 0.012 2.29 1244 0.727
MSU-2* — — 3.36 933 0.693
AIMSU-2-G 20 2.00 3.00 815 0.642
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Table 2 Structural parameters of products obtained under different acid concentrations
Samples Acid con. */ (mol-L™) Al content "/ wt% a“/nm  Syz/ (m*g”)  V,/(cm’g?) Pore size / nm Pore wall */ nm

AIMSU-2-N(0.5) 0.5 1.98 — 785 0.605 2 3.179 —

AIMSU-2-N(1.0) 1.0 1.96 5.18 946 0.637 5 2.826 2.354
AIMSU-2-N(1.5) 1.5 1.92 5.10 961 0.598 2 2.538 2.562
AIMSU-2-N(2.0) 2.0 1.90 5.20 936 0.648 0 2.939 2.261
AIMSU-2-N(2.5) 2.5 1.16 5.26 966 0.604 4 2.406 2.854
AIMSU-2-N(3.0) 3.0 0.26 5.44 950 0.612 8 2.560 2.880

* Concentration of acid media before addition of preformed basic zeolite nano-clusters solution;

" Determined by ICP-AES;

° Calculated via the formula a=2d,y 3

! Pore wall thickness equals a minus pore size.
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Table 3 Change of structural properties of AIMSU-2 after hydrothermal treatment

Samples Sper / (m*-g”) Syer reduction V, ! (cm'g") V, increase / % Pore size / nm
AIMSU-2-N 936 - 0.648 — 2.94
AIMSU-2-NT 719 23.18 0.732 12.96 3.34
AIMSU-2-G 815 — 0.642 — 3.00
AIMSU-2-GT 735 9.81 0.736 14.64 4.05
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