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Abstract: The MgAl or ZnAl layered double hydroxide (LDHs) layer cluster and 1,8-ANS were optimized by density
functional theory (DFT) at the level of B3LYP-6-31G(d,p)//Lanl2DZ. The molecular electronic potential (MEP) of the
LDHs clusters and 1,8-ANS are also investigated. The interaction energies between 1,8-ANS and MgAl or ZnAl LDHs
layer were calculated. The results indicate that the interaction between 1,8-ANS and MgAl LDHs layer is slightly
stronger than that between 1,8-ANS and ZnAl LDHs layer. However, 1,8-ANS and ZnAl LDHs layer is more stable
than 1,8-ANS and MgAl LDHs layer in the view of energy.
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Figure 1. Sructureof 1,8-ANS
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Figure 2. Model of the cluster of M/AI-LDH(M=Mg, Zn) layer
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Figure 3. The model of the simulation for orientation of ANSin the
M/AI-LDH(M=Mg, Zn) interlayers
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Figure 4. The model of complex of 1,8-ANS and Zn(Mg)Al cluster
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Figure5. Theorientation of 1,8-ANSin M/AlI-LDH(M=Mg, Zn)
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Figure 7. The optimized MgAI-LDH cluster (a) and ZnAl-LDH
cluster (b)
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Figure 8. Molecular electronic potential (MEP) of Mg/ZnAl cluster and 1,8-ANS (a)/(b). For the MgAI/ZnAl cluster, blue pointsrepresent the
minima of MEP and red pointsrepresent the maxima; For 1,8-ANS, blue points represent the maxima of MEP and red pointsrepresent the
minima. Theregionsin the eliptical in the LDHsclustersare closeto 1,8-ANS. 1,8-ANS and Mg/ZnAl cluster show opposite char ge.
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Table 1. Energies of HOMOs and LUMOs of 1,8-ANS and
Zn/Mg-Al cluster, in Hartree
*: 1 18-ANS, 848, RBEARNEEB(EN: Hartre)

LB 1,8-ANS PRI SRR AR
HOMO ~0.081 -0.618 ~0.661
HOMO - | -0.119 ~0.632 —0.650
HOMO -2 -0.131 ~0.646 —0.629
LUMO 0.053 ~0.365 ~0.369
LUMO +1 0.080 ~0.340 ~0.344
LUMO +2 0.081 -0.335 ~0.337
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Table 2. Geometries of 1,8-ANS and that in ANS-MgAl/ZnAl
complexes (Bond length: A; bond angle: degree)
+® 2. 1L8-ANS B{F SR HFE ANSZnAl. MgAl BIRE&FHIIL
e, RFESLE 18K: A; 8/, —Ef: &)

C4-N3 C2-N3 H6-013  A(C4-N3-C2)
ANS 1.396 1.379 1.668 129.96
ANS-MgAl 1.388 1.398 1.687 130.27
ANS-ZnAl 1.396 1.398 1.600 127.16
D(C2-C7T  D(C9-C7
-C8-C9) -C8-C10) 4 0
ANS 172.15 170.94 -12.72 -29.37
ANS-MgAl 170.69 169.73 ~19.85 -13.12
ANS-ZnAl 171.24 172.95 -25.10 -27.08

Table 3. Frontier molecular orbital of 1,8-ANSand that in
ANS-ZnAl, MgAl complexes
% 3. Le-ANS TR AR S E Ak 1,8-ANS WET&FLEREE

i ANS/Hartree Znﬁyg;rtlree ANIS-I;?t:geg A
HOMO —0.081 —0.083 —0.085
HOMO — 1 —0.119 —-0.110 —0.109
HOMO -2 —0.131 —0.130 -0.129
LUMO 0.053 0.048 0.047
LUMO +1 0.080 0.075 0.076
LUMO +2 0.081 0.080 0.081

LI 8 fI(1)F(2), MgAl F1 ZnAl % 5 1,8-
ANS TR 5L 51T X S A AU SRR FE R AR — 2. 1
1,8-ANS LR /3 IR AE sl AT KBUHEE, G, Af
PLSE E I Y 1,8-ANS 5 MgAl. ZnAl Pl 7% (1 41
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-B,correct
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A Eg AR A B B LG RIREE. R45IHT
BSSE #Z IEJ5 ANS-MgAl LA & ANS-ZnAl B &K RE&E,
PAS B AR T AN BRI RE &

4 AIA: 1,8-ANS 5840 )=k A% A0 BAEH
N 0.2025 Hartree (127.07 kecal/mol); 54%458 )21t [
AR HAFE P RE L 0.1879 Hartree (117.91 keal/mol). P4
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Table 4. Interaction between 1,8-ANS and MgAl or ZnAl cluster
%* 4. 18-ANS 545, HHEHRERRIBE/ERAsE(Hartree)

18-ANS  EfRHfE  HZ&W HITLAE I RE
ANS-MgAl  —1295.6347 —994.6375 —2290.4747 0.2025
ANS-ZnAl ~1123.9736 —2419.7962 0.1879

HAIHAEFBEZRIN 9.17 keal/mol. W] 1,8-ANS 5
BRAR KN A B RAE B BB R SR T2 5Bk A
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