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Molecular Simulation of Mn(ID-substituted Aluminophosphate MnAPO-14

LI Ji-Yang YU Ji-Hong XU Ru-Ren*™
(State Key Laboratory of Inorganic Synthesis and Preparative Chemistry, Jilin University, Changchun 130012)

Abstract: The structure of manganese(Il)-substituted aluminophosphate MnAPO-14 with AFN zeotype has been

investigated by computational simulation in Cerius® package. Starting from reported structure of MnAPO-14, total

28 theoretical models of Mn-substituted AFN have been built and optimized to obtain their stable conformation.

In terms of the host-guest non-bonding interaction and the framework energies, the Mn(Il)-substituted sites and the

bonded sites of two H,0 molecules can be well predicted for MnAPO-14. The simulated structure is in good a-

greement with that of experimental MnAPO-14. Calculation results suggest that the replacement site of Al by

Mn(Il) atom in AFN is dramatically effected by the guest molecules of organic templating resided in the channels,

which is corresponding to the host-guest charge-density matching principle. This work will be helpful for the bet-

ter understanding the structures of metal-substituted microporous materials.
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Fig.1 Initial model view along [010] direction
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Table 1 Calculated framework energy (E;) and interaction energy of host-guest (E;,.) (kcal-mol™ per unit cell)
in theoretical models of MnAPO-14
Substituted site Model Bonded sites of H,0 * Without template With template
E* Eier E;
Al(1) M1 04, 01 -6 595.60 -19.15 -6 551.82
M2 017, 01 -6 591.81 -18.62 -6 566.08
M3 017, 03 -6 578.54
M4 04, 03 -6 567.59
M5 trans-position -6 558.87
M6 01, 03 -6 544.97
M7 04, 017 —
Al(2) M8 011, 06 -6 583.49 -13.64 -6 538.77
M9 02, 06 -6 570.23 -22.42 -6 523.87
M10 011, 02 -6 566.48
M11 05, 011 -6 562.24
M12 trans-position -6 526.31
MI13 05, 06 —
M14 05, 02 —
Al(3) M15 09, 010 -6 584.06 -21.00 -6 547.33
M16 018, 010 -6 583.28 -21.07 -6 557.45
M17 09, 018 -6 581.09
M18 09, 012 -6 505.49
M19 012, 010 -6 499.82
M20 trans-position -6 499.46
M21 018, 012 -6 495.84
Al(4) M22 07, 08 -6 593.86 -33.49 -6 588.37
M23 015, 013 -6 582.00 -25.50 -6 543.63
M24 07, 013 -6 576.12
M25 trans-position -6 566.96
M26 015, 07 —
M27 015, 08 —
M28 08, 013 —
* The bonded sites of two coordinated H,0 in cis-position are opposite to bridging On and Om atoms, respectively; * —: unstable existed models.
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Fig.2  Optimized model M22 view along [010] direction

(for clarity, the H atoms are omitted)
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