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Synthesis, Structure and Properties of a Sandwich-Type
Polyoxomolybdate Containing Mixed-Valence Antimony
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(Henan Key Laboratory of Polyoxometalate Chemisiry, Institute of Molecular and Crystal Engineering,
College of Chemistry and Chemical Engineering, Henan University, Kaifeng, Henan 475004, China)

Abstract: A novel heteropolymolybdate containing mixed-valence antimony [(CH3),N]sNayHo{(Sb™05)(Sh YMos0.4),)s
+162H,0 (1) has been successfully synthesized by reaction of (NH,)sMo,0y+4H,0, Sb,0; and Sh,Os in a conven-

tional aqueous method. This structure was structurally characterized by single-crystal X-ray diffraction, TG analy-

sis, PXRD and IR spectrum. The results show that compound 1 contains a sandwich polyoxoanion [(Sh;0s)(Sh-

Mog0,4),]'"", and further forms a two-dimensional structure through Na* connection. In addition, compound 1 also

exhibits intriguing allochroic properties. It can change color from yellowy to cyan yellow/sepia when heated or ir-
radiated by Xe lamp (full wave-band, P=300 W). CCDC: 1952793.
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Table 1 Crystal data and structure refinements for compound 1

Formula CaHusNsMonNag O46sShsg

19 927.65

Formula weight

Crystal system Orthorhombic

w/ mm™

Limiting indices

D,/ (g-cm) 2478

3.434
-19sh<25-34<kh<34-48<l<47

Space group Pnma Reflection collected 128 438

a/ nm 2.150 47(14) Independent reflection 22 899

b/ nm 2.888 87(19) Parameter 782

¢/ nm 4.065 80(3) Riu 0.044 3

V/ nm? 25.258(3) Goodness-of-fit on F? 1.084

A 2 Final R indices [I>20(])] R=0.049 0, wR,=0.116 8

F(000) 17 450

R indices (all data)

R=0.075 3, wR,=0.143 0
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Fig.1 (a) Ball-and-stick representation of polyanion [(Sh;03)(SbMog0,.),]"~ of 1; (b) Polyhedral representation of
polyanion [(Sh;05)(SbMo40,4),]""" of 1; (c) Ball-and-stick representation of the {ShsO,s} motif; (d) View of

two-dimensional layered structure of compound 1
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Fig.2 IR spectra (a), thermogravimetric curve (b) and PXRD patterns(c) of compound 1
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Fig.3 (a) XPS spectrum of Mo3d; (b) XPS spectrum of Sh3d
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Fig.4 UV-Vis spectra of 1 at different pH values
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Fig.5 Images of compound 1 at different times during the coloration process under the irradiation of a Xe lamp (a)

and Color of compound 1 at different temperatures (b); IR spectra of 1 before and after irradiation (¢) and 1

heated at different temperatures (d)
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