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Abstract: Open-framework aluminophosphates (AIPOs) is an important family of the porous crystal materials.
However, the synthesis of the Open-framework aluminophosphates is affected by many parameters, such as
reaction material, gel composition, solvent, template agent, crystallization temperature and crystallization time etc.
Based on the ALPOs synthesis database, which established by the State Key Laboratory of Inorganic Synthesis
and Preparative Chemistry of Jilin University, the work in this paper concentrates on analyzing the relationship
between the synthetic parameters and the final product. In order to take both the importance and correlation of
the features into consideration in the synthetic parameter analysis, we apply Maximum Weight and Minimum
Redundancy (MWMR) to analyze the impact of solvent parameters and template parameters for the rational synthesis
of (8,6)-ring-containing AlPOs. The effectiveness of the method is demonstrated by extensive experiments.
Furthermore, we also make some deep analyses about the relationship between the synthetic parameters and final
products.The experimental results show that the geometric parameters of the of organic template, the n¢/ny and
the dipole moment of the solvent etc. may impact most for the final product of this kind of open-framework

aluminophosphates.
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Table 1 Description of the synthetic parameters”

ID Description of parameter ID Description of parameter

F1 Molar ratio of Al,O; F12 Second longest distance of organic template
2 Molar ratio of P,Os F13 Shortest distance of organic template
F3 Molar ratio of solvent F14 Van der Waals (VDW) volume

F4 Molar ratio of template F15 Dipole moment

F5 Density of the solvent F16 nelny

F6 Melting point of the solvent F17 nn/(netny)

F7 Boiling point of the solvent F18 Noage 'V v

K8 Dielectric constant of the solvent F19 Sanderson electronegativity

F9 Dipole moment of the solvent F20 Number of free rotated single bond
F10 Polarity of the solvent F21 Maximal number of protonated H atoms
F11 Longest distance of organic template

“F1~F4: gel composition parameter; F5~F10: solvent parameter; F11~F21: organic template parameter.
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Fig.1 Examples of (8,6)-ring-containing AIPOs: (a) AEN-zeotype AIPOs; (b) AWO-zeotype AIPOs
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Table 2 Mean of correlations among the optimal

features

NN SVM
ReliefF 0.31 0.31
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MWMR-Fisher 0.29 0.20
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Table 3 p-value of the rank sum test

Classifier

p-value
AccRate MWMR-Fisher vs [11] (NN) 0.002
MWMR-Fisher vs [11] (SVM) 2.4836¢-04
F-measure MWMR-Fisher vs [11] (NN) 0.0016
MWMR-Fisher vs [11] (SVM) 1.4181e-04
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