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Two Inorganic-Organic Hybrid Crystals Based on Polyoxometallates

and Imidazole Compounds: Syntheses and Properties

ZHOU Xin YE Jing WANG Zhi-Hua JIN Su-Rong*
(School of Chemistry, Chemical Engineering and Life Sciences, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Two one-dimensional chain polyoxometallic cluster compounds connecting poly-acid anions with

organic components benzimidazolyl phenol(bidp) or benzimidazole(bid) by hydrogen bond, electrostatic attraction

and 77-7 stacking have been synthesized at room temperature, which are (Hbidp);(PMo,04)-bidp (1) and (Hbid);

(PMo01,04) - bid (2), and they have been unequivocally characterized by IR spectroscopy, complete elemental analysis

and single crystal X-ray diffraction. The cyclic voltammogran indicted that compounds 1 and 2 have excellent redox

properties. The photocatalytic performance of compounds 1 and 2 were investigated with photodegradation of
methylene blue (MB) and rhodamine B (RhB) with UV irradiation. CCDC: 1458018, 1; 1469803, 2.

Keywords: polyoxometalate; organic components; crystal structure; photocatalytic degradation
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Table 1 Crystallographic data and refinement parameters for complexes 1 and 2
Compound 1 2
Empirical formula Cs;HisMoNgOuP CogHxMo;,NgO 4P
Formula weight 2 601.77 2 297.53

Crystal size / mm
Crystal system
Space group

6 range / (°)

a/ nm

b/ nm

¢/ nm

al(®)

0.22x 0.20x0.18

0.22x 0.20x 0.18

Triclinic Triclinic

Pl Pl
1.545~25.185 1.647~25.170
1.326 04(8) 1.212 21(8)
1.400 95(8) 1.260 87(8)
1.408 28(8) 2.379 46(15)
70.850 (10) 81.858(2)
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B1(° 75.320(2) 85.399(2)
v /1 (°) 65.255(2) 81.652(2)
VI nm? 2.223 8(2) 3.555 4(4)
Z 1 1
F(000) 1274 2118
D./ (gem™) 1.986 2.091
©/ mm™ 1.737 2.146
GOF 0.898 1.085
Data, restraint, parameter 7 943, 942, 684 12 616, 85, 790
Independent reflection 7943 12 616
R 0.0163 0.0283

R, wRy' [1=20(I)]
Ry, wRy" (all data)
Largest diff. peak and hole / (e-nm™)

0.048 1, 0.195 6
0.056 3, 0.210 8
1 065 and -1 135

0.049 8, 0.142 5
0.076 0, 0.154 2
922 and -1 138
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Molecular structure of compound 1

Fig.1

L. s

. . B LSS <
A gg"‘f? a
- ol o

Fagy | Aagy T aEe

K2 a1 —desEdita

Fig.2  View of one-dimensional chain structure of

compound 1
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View of two-dimensional layered structure of

compound 1
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Fig.4  Molecular structure of compound 2
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Fig.6  View of two-dimensional layered structure of

compound 2
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Table 2 Hydrogen bond parameters for compound 2

D-H--A d(D-H) / nm d(H---A) / nm d(D-+A) / nm £ DHA / ()
N(2)-H(2)---0(22)#4 0.086 0211 0.296 2(8) 168.4
N(3)-H(3A)---O(17)#2 0.086 0.250 0.303 9(10) 121.5
N(4)-H(4A)---0(32)#1 0.086 0.189 0.273 1(9) 165.6
N(5)-H(54)--- O(14)#3 0.086 0.264 0.338 5(11) 146.0
N(6)-H(6)---0(31) 0.086 0.264 0.311 7(9) 1159
N(7)-H(7A)---O(8)#1 0.086 0.256 0.304 3(17) 116.6

Symmetry transformations used to generate equivalent atoms: #1: x—1, y, z; #2: x—1, y+1, z; #3: x, y+1, z; #4: 1-x, 1-y, 1z
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Fig.10  Absorption spectra of RhB solution during the decomposition reaction photo-catalyzed by compounds 1 (a) and 2 (b)
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