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Abstract: A calcium metal-organic framework [ Ca, (CH;COO); (HCOO) ] was obtained by solvothermal syn-
thesis method, in which the formic acid ligand was generated by in-situ decomposition of the solvent N, N-
dimethylformamide. The crystal structure and properties of [ Ca, (CH;COO); (HCOO) ] were analyzed and
characterized using X-ray single-crystal diffraction, Fourier transform infrared spectroscopy, thermogravimetric
analysis and fluorescence spectrophotometry. The results show that the compound belongs to the triclinic crys-

tal system with pl space group, the unit cell parameters are a=0. 671 86(6) nm, 6=0.975 79(7) nm, c=
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0.984 60(9) nm, V=0.563 05(9) nm®, and Z=1. Ca(ll) ions (octacoordinate) form one-dimensional chains
by sharing carboxyl oxygen on acetic acid, and the two sides of the chain are sandwiched by carboxyl oxygen
coordinating with Ca( ][ ) ions (heptacoordinate) to form sandwich layers. Each sandwich layer repeatedly co-
ordinates with acetic acid ligands to form two-dimensional layers, and the two carboxyl oxygen groups of for-
mic acid ligands are connected to Ca( [l ) ions in the two coordination modes of the layers to form a three-di-
mensional organic skeleton. This compound has good stability and green light can be observed under ultraviolet
light.

Keywords: Ca metal-organic frameworks; solvothermal synthesis method; crystal structure; fluorescence
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Tab.1 Crystallographic and refinement data of compound

ﬁiﬁzt Ci; Hi7 Ca, Oy a/ (%) 110. 875(8) #(MoKe) /mm ™" 1. 742
EA BV ELER 8/ 96.336(7) F(000) 304.0
25 [a] B P-1 Y/ () 106. 897(7) T/K 293(2)
a/nm 0.671 86(6) M, 590. 59 e B I 1 1. 060
b/nm 0.975 79(7) V/nm’ 0.563 05(9)
¢/nm 0.984 60(9) A 1
#2 HEYHFEEERK (HLf7 : nm)
Tab. 2 Main bond lengths of compound (unit; nm)
i ! i l i l
Cal—O1 0.233 37(16) Ca2— 01 0.262 46(17) Ca2— 04 0.242 70(16)
Cal—02° 0.230 33(16) Ca2z— 02 0.246 57(17) Ca2— 04" 0.246 26(18)
Cal—03 0.252 99(17) Ca2— 03" 0.248 32(16) Ca2— 05 0.232 92(16)
Cal—O05" 0.251 45(18) Ca2— 03" 0.286 24(19) Caz—0O7 0.228 10(2)
Cal—08° 0.226 00(2)
#3 AW EERAA Bpr: ()
Tab.3 Main bond angles of compound (unit: (*))
B A 1 B A @ A ¢ A ¢

06—Cal —06*  65.42(8) 04—Ca2—04°  74.89(6) | O5—Ca2—02 151.44(6) | Ca2*—03—Cal 104.05(6)
06—Cal—03 165.80(7) | O1—Cal—03  89.41(6) | O7—Ca2—O01 82.82(7) |[Ca2'—03—Ca2® 110.65(6)
06—Cal—05° 114.19(7) || O1—Cal—05° 83.87(6) || O7—Ca2—02 91.21(7) | Ca2—0O4—Ca2° 105.11(6)
04°—Ca2—01 78.58(6) [0O2?—Cal—06" 103.18(7) ||O7—Ca2—03" 90.16(7) | Ca2—O05—Cal® 113.52(7)
04—Ca2—01  75.51(6) 02'—=Cal—06  94.07(7) |O7—Ca2—03° 154.84(7) || O1—Ca2—03° 119.81(5)
04—Ca2—02 125.54(6) | O2'—Cal—O01 162.32(6) | O7—Ca2—04 87.51(7) || O2—Ca2—O1 50.41(5)
04°—Ca2— 02  87.29(6) 02'—Cal—03  72.94(6) |O7—Ca2—04° 157.00(7) || O2—Ca2—03°  95.50(6)
01—Cal—06" 110.393(18)| 02¢—Cal—05° 89.75(6) | O7—Ca2—05 93.97(7) | O2—Ca2— 03" 71.13(6)
01—Cal—06 66.701(13) | O5—Ca2—01 158.15(6) ||08'—Cal—0O1 87.82(8) || 03'—Ca2—01 120.71(5)
0O4°—Ca2—03" 110.93(6) | O5—Ca2—03°  69.13(6) ||O8'—Cal—02¢ 92.35(8) || 04" —Ca2—03° 47.90(5)
04—Ca2—03" 163.18(6) | O5—Ca2—03" 80.78(6) ||[O8'—Cal—03 87.99(8) | O5—Ca2— 04 82.77(6)
04—Ca2—03° 107.78(5) | O5—Ca2—04c 98.27(6) ||O8'—Cal—05° 158.68(8) | Cal—03—Ca2° 97.26(6)
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Fig. 1 Crystal structure diagram of compound
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Fig.2  Two-dimensional and three-dimensional skeletons of compound
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Fig. 3 Hirshfeld surface and 2D fingerprint of smallest asymmetric unit of compound
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Fig. 4 2D fingerprint images of compound
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Fig. 5 Characterization of compound
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