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In situ formate anion formation of a single Ln([[| ) coordination polymer .

syntheses, and the luminescent properties of its doped compounds
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(1. School of Chemistry and Materials Engineering, Chizhou college, Chizhou 247000, China;
2. School of Chemistry and Materials Science, University of Science and Technology of China, Hefei 230026, China)

Abstract: A three-dimensional (3D) single Ln(][[ ) coordination polymers, La(HCO,); (compound 1),
was synthesized in DMF/H,O mixed solvent under solvothermal condition. The formate anions were
generated in situ from the N, N-dimethylformamide (DMF) solvent. Compound 1 has been characterized
by single-crystal and powder X-ray diffraction, elemental analysis, IR spectra, and thermogravimetric a-
nalysis. Compound 1 crystallizes in the rhombohedral, space group R3m. The central La([l[) ion is
nine-coordinated by nine formate oxygen atoms from nine formate anions, and the formate anions linking
three La([l[) ions form a novel binodal (3, 9)-connected 3D net with Schlafli symbol (4. 6%), (4°. 6*'.
8”). Furthermore, 1-La samples doped with Eu, Tb, and Dy show their characteristic luminescence.
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3 zdn:% —Et‘-'l. -I'/k\' Tab.1 Crystallographic data of compound 1
3.1 e 1IMAR Parameters Results
A 1 IR G EF ST FUHAS K Formula M Lals
A RETRAE L 3-T 3L 40 4 = F MR 7E 25 B T /K Fl DMF M 71990
Crystal system Rhombohedral
TEREER] . 75 160 C 4T IRR 3 d B FIk A Y Space group i
1. iZAEYWH I F R RS FRRIET DMF & a (nm) 1.0683(9)
F ) JEA o3 i r= A= 1 AT RE R HLER & DMF 4178 b (nm) 1.0683(9)
5 U 720 4 1 T 8 1 K A PR R R R e, 7R ¢ (nm) 0. 4139(D
Fe PP 5 R S R JE B T AR 1. T B L g B
IR LI, K AT6H T DEF {8 DMF 45 %5 Z ;
TR MR A VA . A 4% 1 R A5 1 00 T L i Dhtg - em ) \ 436
T L IS IR A B H B T R R 7,796
fr 72 4 5% W A kL R JE A TR A T R B F(000) 378
(DMF/H,0, 2.0 mL ¢ 6.0 mL). R =4} % GOF on F* 0. 94
F 150 CHltd w170 °C HAEA 2R ¥ € 3% W (AP maxs (AP min(e + nm™*) 903, —849
Wbk T R o A SR A LR R 3 — e T e e
SRR . WA AT MR e

2 UEYINBIER(am)FIER(°)
Tab. 2 Selected bond lengths (nm) angles (°) for compound 1*

Bond Lengths / nm Bond Lengths / nm
La(1)-O(DH A 0.2503(8) La(1)-O(2)F 0.2606(7)
La(D-O(DB 0.2503(8) La(D-O(2)G 0.2606(7)
La(1)-O(1) 0.2503(8) La(1)-O(2)H 0.2606(7)
La(1)-O(2)C 0.2597(7) C(1)-0(1) 0.1240(11)
La(1)-O(2)D 0.2597(7) C(D-O(2) 0.1258(11)
La(1)-O(2)E 0.2597(7)

Bond Angles / ° Bond Angles / °

O A-La(D-O(1)B 119.932C17) O2)C-La(1)-O(2)F 144.72(11)
O A-La(1)-O(1D) 119.932(17) O2)D-La(1)-O(2)F 105. 4(3)

O B-La(1)-O(D) 119.932(16) O2)E-La(1)-O(2)F 144.72(11D)
O A-La(1)-0(2)C 73.58(16) O(D A-La(1)-O(2)G 71.14(16)
O(DB-La(1)-O(2)C 128.9(2) O(1)B-La(1)-O(2)G 125.7(2)

O(1)-La(1)-0(2)C 73.58(16) O(D-La(D)-O(2)G 71.14(16)
O(DA-La(1)-O(2)D 73.58(16) 0(2)C-La(1)-O(2)G 105.4(3)
O(DB-La(1)-O(2)D 73.58(16) O(2)D-La(1)-O(2)F 144.72(11D)
O(D-La(1)-O(2)D 128.9(2) O2)E-La(1)-0(2)G 144.72(11D)
0(2)C-La(1)-O(2)D 63.4(3) O2)F-La(D-O(2)G 63.2(3)

O A-La(D-O(2)E 128.9(2) O(I) A-La(1)-O(2)H 125.7(2)
O(DHB-La(1)-O(2)E 73.58(16) O(1)B-La(1)-O(2)H 71.14(16)
O(D-La(1)-O(DHE 73.58(16) O(D-La(1)-O(2)H 71.14(16)
0(2)C-La(1)-O(DE 63.4(3) 0(2)C-La(1)-O(2)H 144.72(11)
O2)D-La(1)-O(2)E 63.4(3) 02)D-La(1)-O(2)H 144.72(11)
O A-La(1)-O(2)F 71.14(16) O2)E-La(1)-O(2)H 105.4(3)
O(D)B-La(1)-O(2)F 71.14(16) O2)F-La(1)-O(2)H 63.2(3)

O(D)-La(H)-O(DF 125.7(2) 0(2)G-La(1)-O(2>H 63.2(3)

“Symmetry transformations used to generate equivalent atoms: A:

—x+y+l, —x+1, 2; B:

—y+l, x—y, z; C:

—y+5/3, x—y+1/

3. 241/3; D: 2—1/3. y—2/3. 2+1/3; E: —x+y+2/3, —2-+4/3, 2+1/3; Fs 2—1/3. y—2/3. 2—2/3; G: —y-+5/3, x—y+1/3,
+—2/3; H: —a+y+2/3, —x+4/3,2—2/331: 2o yo2—15J: s yo 2 +1; K: 2 +1/3, y+2/3, 2—1/3; L: *+1/3, y+2/3, = +2/3.
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Fig. 1  Coordination environments of the La
(Il ) ion in compound 1. Hydrogen

atoms are omitted for clarity
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Fig. 3 (a) The IR spectra for compound 1-La, compound 1-La/Eu, compound 1-La/Th, and com-
pound 1-La/Dy; (b) PXRD patterns for compound 1-La, compound 1-La/Eu, compound 1-
La/Tb, and compound 1-La/Dy
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compound 1-La/Dy at room temperature; (d) TGA curve for compound 1
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