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Synthese and Characterization of Substituted Heteropolytungstates
With Keggin Structure Containing Organic Sulphurligand

LIU Shi-rong XIE Wei-min
School of Chemical and Material engineering  Wuxi University of Light Industry Wuxi 214036

Abstract In this paper two compounds have been prepared in which coordination water ligand of het-
eropolytungstates containing two kinds of heter atoms was substituted by organic sulphur ligand. The
molecular formulas are  C4;Hy 4N ,H,SiW;; O3 CuS CHj , and  CyHy 4N 4H,SiW;; O30 ZnS

CHj , respectively They have been characterized by UV and VS spectra IR and Raman spectra
'H-.NMR spectra TG-DTA analysis and so on. These compounds possess Keggin structure. The
substituted reaction of coordination water ligand is reversible.
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Tab.1 Elemental analysis data of compounds %
C H N A Si Cu Zn
. . 20.11 3.89 1.51 53.84 0.63 1.72
CaHy N4 FRSIW,, O39Cu FbO 20.71 3.94 1.51 54.28 0.75 1.70
. 20.02 3.70 1.52 53.82 0.62 1.75
CaHy N 4HLSiW O30Zn F,O 19.96 3.79 1.46 54.25 0.73 1.70
. 20.39 3.91 1.49 52.27 0.64 1.70
CoHo Ny HLSIWHO5CuS CHs o 5750 4703 1,63 53.64 075 1.69
‘ 20.06 3.90 1.58 52.82 0.66 1.72
CaHy 4N aFpSiWy O5ZnS CH; 5 21.00 4.03 1.48 53.62 0.74 1.73
1.4.5 1 Lassaigne
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Fig.1 UV spectra of the compounds
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Tab.2 Absorbing peak data of Infra-red spectra of the compounds

S CH; Bu,N Br K4SiW,,040 Buy,NHSiWCuS Bu,NHSiWZnS
3400 m v—OH 3410 3410
2960 S V,—CH, 2960 2960
2860 m V. —CH; 2860 2870
1620 m & O—H 1620 1620
1453 s 8,—CHs 1480 1481
1367 m 8 —CH; 1380 1380
1150~1020 m v C—N 1150~ 1060 1150 ~ 1060
1020 m 984 s 1000 957 1000 956
Vs M—Dy
930 s v Si—O, 907 904
885 m v, M—O,—M 878 879
792 m v M—O—M 800 802
700-600 w v C—S 737 735
535 m 515 m 535 477 735 475
5 0—Si—0O

IR Keggin
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'"H-NMR '"H-NMR 5 7.21 7.96
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Tab.3 Chemical shift date in 'H-NMR
'H
CHCHCHCH—N CH,CH,CH; 5 Br a 1.01 b 1.19~2.10 ¢ 3.42
a b b ¢
CH;—S—CH; 2.06
By NHSiWCu 1.00 1.20~2.02 3.3 7.21 7.96
Bu, NHSiWCuS 1.00 1.20~2.00 3.2 2.57 7.21 7.96
BuyNHSiWZnS 1.00 1.20~2.00 3.2 2.57 7.21 7.96
2.4 - Keggin . BuyNHSiWCu
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Fig.3 TG-DTA spectra of contained Cu compounds
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Fig.4 TG-DTA spectra of contained Zn compounds
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