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Table 1 Crystalline data and structural
parameters of the compound
28 &w
fe2 =X Coo Hs2 Ny Ogo SiThy Wi
X 23T B 4978.773
EEA Tetragonal
25 (6] P 4;/n
a/A 23.777 T(4)
b/A 23.777 7(4)
/A 16.531 3(5)
a/(deg) 90. 00
B/ (deg) 90. 00
y/(deg) 90. 00
V/(A%) 9 346.5(4)
Z 2
Deale /(g + m™ %) 1. 769
F000) 4 484
GOF 1. 120

R, wRy[I>26(D |2
R, wR; (all data)?

Ry = > [ Fo = Fo [1/>) | Fols
FD1/ D [w(Fp)2 2302

0.106 5, 0.341 1
0.143 5, 0.371 3

wR, = {E[w(F(Z) —
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Table 2 Partial bond length and bond angle data 2 gf':.: %Ei{l‘ﬁg\
for the compound
e WK /nm 1y K /nm 2.1 hEVHRELEHE
Th(D-0(15) 2.288(3) Th(1)-0(8) £1 2. 418(6) AT ST RIS W45 B T Tetragonal Fi &, 25 ()
Th(D-0(18) 2.302(6) Th(D-0(17) 2. 446(5) BEH P, /n. LS W R X FRE @& T — A d B8 O &
Th(1)-0(19) 2.310 0 Si(DH-0(1) £2 1. 612(1) TEBR Th AT, 2EA BINDI B4k, 2EA4(SIW,, Y B & T FI
Th(1)-0(20) 2.3100 Th(1)-0(9) £1 2.466(3)

P4y~ DMA 4+ F, 24~ BINDI B4 4 F o f9 B4~ R 2 (Th
0(18)-Th(1-0(8) 21 80.48(7) || O(15)-Th(1)-O(17)  80. 88(3) (D-O@®) #1, 2. 418(60)A’ Th(D-0) #1, 2. 466(03)A’ b
0UD-Th(D-O® 21 76.95(9) || O15)-Th(D-OD 21 76.50(8) (D-0D, 2.465(D A+ Th(D-OUD), 2.446(5) A), F35b
09)-Th(D-08) 21 73.570 || OU8)-Th(D-0(19)  89.56(5) AR R B T A4 DMA 437 (Th(1)-0(15) , 2. 288(3)
O(19)-Th(1)-0(9) £#1  126.80(3)| O(18)-Th(1)-0(20)  155.10(3) A, Th(1)-O(18), 2.302(6)A, Th(1)-O(19), 2.310 0 A,
020)-Th(D-017)  74.34(5) | O18)-Th(1)-O(17)  129.56(6) Th(1)-0(20), 2.310 0A)[[& 1(a)]. BINDI i {443 F H fi4 iU
0(8) £-Th(1)-0(17)  139.90(D||  019)-Th(1)-0(20)  103. 15(4) AR R LT T, R plql ¢ gl B AR 2 i 3 0 A4
()(()17»%;1»0(9)#1 145. 60(2) (()(19)—?(1)(—()(1;) 80. 13(3) Th [ 1(b) ], ThC I 4 J& B8 7 2 BINDI fii (4 T 10
(15)-Th(D-0(18)  91.42(9) | 020)-Th(D-0(8) £1  82.71(5) X

W R Y. B R — A4 9 82 Jig 4 [ Th, Cip),
O15)-Th(D-0(19)  156.10(9 | 020)-Th(1)-0(9) £1  78.29(6) I % HTFB_” ﬁ j’jji ) ! %KEEJ T%/\m%:[ ‘2‘ II? ‘
O(15)-Th(1-0(20)  85.450 [O(8) £ 1-Th(1)-0(9) 21 53.63(2) CH, O T Cip g IR R+ P MG 45 DO AR 3 A 2R
O15)-Th(D-08) 21 130.08(9) || OLD-Th(D-O) £1  143. 06(9) BINDI B {4 53 7 1 35 AE — & P i — 4~ 3D FH B 7 HE B 245 4
[K 1(c,d) ],

e B/ e it /)

Symmetry codes: #1.0.5+y,1—2,0.5+z2; #2,1.5—2,1.5—y,2
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B1 (a) UEMHHEREHBTHEMALINE, AN HEFHKAERE; (b) BINDIRA pl-ql : nl HiAEKX; (), (dKE
M = B EIERSHE
Fig. 1 (a) The coordination environment of the basic structural units in the compound, all H atoms are omitted for the sake of clar-

ity; (b) BINDI uses pl-nl : nl coordination mode; (¢, d) Three-dimensional helical framework structure of uhe compound
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2 (a) AMEEZEN o BEXWSERAET; (b)B POMs BT RANSBEEERAIHH=HIEREN
Fig.2 (a) Polyacid anion in the form of a n--- % bond between two ligands; (b) POMs support three-dimensional frameworks

through powerful hydrogen bonding interactions
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Fig. 3 Powder XRD pattern of the compound Fig. 5 Infrared spectrum of the compound
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Fig. 4 Thermogravimetric curves of the compound
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Fig. 6 UV-Vis absorption spectra of the compound

before and after discoloration
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Fig. 7 Solid diffuse reflectance spectra of the compound
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Abstract
[Th(NO;); ], organic ligands BINDI (BINDI=N, N'-bis (5-isophthalic acid)-1,4,5,8 naphthalenediimide and the Keggin-type

polyoxometallate H, SiW,, O, *« 26 H, O will react under solvothermal conditions to successfully synthesize a polyacid rare earth

Based on the concept of organic-inorganic hybrid materials, take advantage of the fact that rare earth terbium nitrate

coordination polymer Th, [SiW,, Oy, ] « [BINDD ], « [DMA ;. The structure, composition, thermal stability, luminescence
properties and photochromic properties of the rare earth polymer are characterized by X-ray single crystal diffractometer, X-ray

powder diffractometer, infrared spectrometer, thermal gravimetric analyzer, ultraviolet-visible absorption spectrometer, elemen-
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tal analyzer, fluorescence spectrometer and electron paramagnetic resonance spectrometer. X-ray single crystal diffraction analy-
sis revealed that the rare-earth coordination polymer is crystallized in the tetragonal crystal system, and the space group is P4,/
n, exhibiting the 3D chiral double helix network structural characteristics. Among them, the polyacid anion SiW,, O,, (abbrevia-
ted as {SiW,; }) is embedded in the pores formed by rare earth organic groups; Through infrared and ultraviolet absorption spec-
troscopy analysis we found that rare earth Th*" and ligand (BINDI) have been coordinated to form a bond; Fluorescence spec-
troscopy indicated that at the excitation wavelength of 380 nm, the ligand shows the strongest fluorescence emission peak at 441
nm, while the strongest emission peak of the compound is at 471 nm. Since the trivalent europium ion is not easily oxidized and
is difficult to be reduced. the fluorescence emission of the compound cannot be attributed to the electron radiation transition be-
tween the metal and the ligand. and the emission peak of the compound is similar with the emission peak of the ligand. There-
fore, the fluorescence is mainly the luminescence of the ligand BINDI. In addition, the special transitional emission band of Th
(Il ions does not appear, because the color of the sample has break due to illumination during the fluorescence test, that is, the
phenomenon of photochromism has arisen, resulting in photoinduced electron transfer to cause fluorescence quenching. The rea-
son for the fluorescence quenching of metal complexes is usually photoelectron transfer, and the direction of electron transfer is
the transfer of electrons in the ligand to the metal orbit (LMCT). The red shift or blue shift of the maximum emission peak after
complex formation is caused by the change of electron distribution in the molecule resulting from electron transfer, which gives
rise to the decrease or increase of the HOMO-LUMO energy gap. The fluorescence spectrum of the compound is red-shifted
compared to the fluorescence spectrum of the ligand. Furthermore, electron paramagnetic resonance spectrometer manifests that
owing to the electron transfer of the BINDI ligands in the compound to form free radicals under ultraviolet and visible light irradi-
ation, and the polyoxometallate under light excitation, the occurrence of W**—W?®" further promotes the photochromism of the

compound. Therefore, the compound has extremely acute photochromic properties.

Keywords Rare earth coordination polymer; Polyoxometalate; Monocrystal; Phototropy
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