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Fig.1 The structurally distinct coordinated H,0 in F-Al};*
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Fig.2 The optimized geometries of reactant (R) and transition state (TS) of water-exchange reaction
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Fig.3 The optimized structure of intermediate using GP model for water-exchange reaction of m-OH, (1) on Flat-Al}}*
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Fig.4 The optimized structures of reactant (R) , transition state (TS) and intermediate (1) using

GP model for water-exchange reaction of m-OH, (1) on Flat-AL};
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Fig.5 The optimized structures of reactant (R), transition state (TS) and intermediate (1) using

GP model for water-exchange reaction of m-OH, (1) on Flat-Al ;" *
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Density functional theory study for exploring the water-exchange
reactions of Flat aluminum tridecamers

JIN Xiaoyan'” YAN Yu' YANG Wenjing' TANG Jie' BI Shuping'”
(1. School of Chemistry and Chemical Engineering, Nanjing University, Nanjing, 210093, China;
2. School of Chemistry and Chemical Engineering, Fuyang Normal College, Fuyang, 236037, China)

ABSTRACT

Density functional theory ( DFT) has been employed to explore the water-exchange reactions of Flat
aluminum tridecamer ( F-Al;) at B3LYP/6-31G level in gas phase system ( GP). The water-exchange
reactions of the fully protonated F-Al;"” " and deprotonated F-Al, ( F-Al]; and F-Al}; ) forms are modeled
and the corresponding activation mechanisms for m-OH, (1) coordinated H, O site are proposed. The
characteristics of water-exchange reactions are compared between the two typical polymeric aluminum
tridecamers F-Al; and K-Al,; (Keggin Al;). The significance of water-exchange reactions of various Al
species (Al,, Al,, Al; and Al, Anderson core ) to the formation mechanism of F-Al ; is discussed.
Keywords: Flat aluminum tridecamer ( F-Al,; ), water-exchange reactions, density functional theory

(DFT).



