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Synthesis and photocatalytic study of
two semi-conductive Co(II) coordination polymers
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Abstract: Under hydrothermal conditions, 5-(hydroxymethyl)isophthalic acid (H,HIPA) and Co(II)
ions were reacted with 3,5-di(1 H-imidazol-1-yl)pyridine (3,5-DIP) and 1,1’-(5-methyl-1,3-phenylene )
bis (1 H-imidazole) (1,1’-MPBI) to synthesize two new coordination polymers [Co(HIPA)(3,5DIP)] (1)
and [Co(HIPA)(1,1'-MPBI)],(2). Single-crystal X-ray diffraction reveals that complex 1 belongs to the
P-1 space group of the triclinic crystal system, and complex 2 belongs to the monoclinic crystal system
P2,/c space group. Due to the use of the same metal ions, the Co(Il) ion centers of complexes 1 and 2
exhibit similar tetrahedral coordination configurations, while the H,HIPA ligands could interact with 3,
5-DIP or 1,1’-MPBI as organic connectors, constructing two two-dimensional layered structures respec-
tively. They have three-dimensional supramolecular compounds with sqlnetwork and double interspersed
framework through -7 stacking. In addition, through solid UV-Vis and Mott-Schottky tests, it was
found that complexes 1 and 2 belong to semi-conductive materials, which have a strong absorption
effect on ultraviolet-visible light and can accelerate the degradation rate of acid yellow dyes.
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Fig. 1 Structures of ligands H,HIPA, 3,5-DIP and 1,1'-MPBI
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Table 1  Crystallography and structure parameters of complexes 1 and 2

EiEta Bla1 BLEY2
31 C,,H,;0,N,Co C,,H,N,0,Co
AHXS 23 B ik 464.30 477.33
AT 59 S 30l 2 /K 295.2 2952
S triclinic monoclinic
2[RI P-1 P2 Jc
a/nm 0.922 61 (3) 0.924 30 (5)
b/mm 1.013 05 (3) 223612 (11)
c/nm 1.182 82 (3) 1.018 69 (7)
a/(°) 105.425 (2) 90
BI(°) 101.073 (2) 100.246 (6)
7/(°) 101.708 (2) 90
AR Vinm? 1.007 46 (5) 2.0719(2)
ML R Z 2 4
AT SR S5 P ST AR B8 BT S R AR 17 452 21 167
M7 AT AE 5320 [R,,=0.0300] 5587 [R,,=0.0297]
BT PR AR i/ N Rk STH 1.052 1.038
st s R LT > 20(D) ] R,=0.0283, wR,=0.0723 R,=0.0303, wR,=0.0741
AT R RAE R,=0.0317, wR,=0.0738 R,=0.0373, wR,=0.0766
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Table 2 Selected bond lengths and angles of complexes 1 and 2

[iée7] == B/ nm [lae=s i A /(0)
Co(1)—0(4)" 0.200 72 (10) 0(4)"—Co(1)—N(5)" 106.20 (5)
a1 Co(1)—0(1) 0.198 64 (10) 0(4)"—Co(1)—N(1) 114.20 (5)
Co(1)—N(5)" 0.203 69 (11) 0(1)—Co(1)—04(1) 96.71 (4)
Co(1)—0(1) 0.198 67 (10) O(1)—Co(1)—0(4)" 98.28 (4)
B 2 Co(1)—0(4)" 0.199 49 (11) O(1)—Co(1)—N(1) 107.92 (5)
Co(1)—N(1) 0.202 49 (12) N(1)—Co(1)—N(4)" 112.66 (5)

1) BA 1 RIRFRERAE : #1=+x, —1+y, +z; #2=+x, +y, —1+z; AW 2 IRFREAE : #l=tx, +y, —14z; #2=—x, -12+y, 1/2-z,
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Fig.2 Schematic diagram of the structure of complex 1
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Fig. 4 PXRD and TGA patterns of the complexes
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Fig. 5 UV-Vis absorption spectra and energy band diagrams of complexes 1 and 2
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Fig. 7 Absorption results of acid yellow photodegradation

reaction in the presence and absence of complexes 1 and 2
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